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“The Bookes Reqvest 

Reede ouer, then judge, 
Condemne not before: 

With iudgment iust reiect, 

Or els imbrace my lore. 

Mine Authour was the first 
And last, as I suppose, 

That euer did assay 
These secrets to disclose, 

If ought be wrought awry, 

And seems to thee vnsounde, 
With penne I pray amende, 

And not with tongue confounde.” 


The publisher’s prefix to the English version of Janus Dubravius’s 
“A new booke of good husbandry.” London, 1599. 
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The following comments of writers, gathered in miscellaneous 
reading, seem fittingly to express our sentiments at different times 
while we were compiling the present volume. Now that our opus is 
completed, we may be forgiven for recording them: 

B. D. 


“Deep calleth unto deep at the noise of thy waterspouts: all thy waves and 

thy billows are gone over me.” . 

42na Psalm. 


Tetzel the Bohemian, gazing at the sea at Cape Finisterre, remarked, — as if 

he had our bibliography in his mind’s eye — “The end of it no one knoweth, save 

God alone!” ^ 

The Bohemian Ulysses (1477); 

Mrs. Henry Cust, Gentleman 

Errantj 1907, p. 87. 

“I truly believe that in the sea there is abundance of infinitely admirable things, 

whereof God alone hath knowledge ” . rr j 

Laurent vital in Voyage de 

Charles Quints 1518. 


“But to describe the [fishes, the] subtleties, the many strange devices and 
order in the same, I do lack wit in my ^oss old head and cunning in my bowels to 
declare the wonderful and curious imaginations in the same invented and devised.” 

Cavendish’s Wolsey, 1556 
(Routledge ed. 1885, p. 106). 


“A painful work it is I'll assure you, and more than difficult, wherein that 
toyle hath been taken, as no man thinketh so no man believeth, but he that hath 
made the triall.” . , , 

Anthony a Wood in the Preface 

to his History of Oxford. 

“Such an enterprise is thankless for the one who charges himself with it; but it 
can be received with some favor by those naturalists whose researches are facili- 
tated by it.” 

Note by Hippoltte Cloquet 
appended to his Fish Bibliogra^ 

phijf 1821, 

“No extended record of facts j^ows too old to be useful provided only that we 
have a ready and sure way of getting at the particular fact or facts we are in search 
of. And this leads me to spe^ of what I conceive to be one of the principal tasks 
to be performed by the present and the coming generation of scholars, not only 
in the medical, but in every department of knowledge. I mean the formation of 
indexes . . .” 

Ouver Wendell Holmes. 

“The history of a science is the palladium of its freedom; it prevents it from 
being tyrannized over by narrow bigoted viewpoints.” 

Motto which appeared with a 
lithographed portrait of Ludwig 
Choulant in 1842. 




PREFACE TO VOLUME III 

The present volume concludes the Bibliography of Fishes, and in it 
is the test of the practical value of our task, which is its highly de- 
veloped Index. For the reader w'ho seeks information relating to 
fishes should be able promptly and easily to put his finger on whatever 
has been written on his theme, — whether it deals with fishes living 
or fossil, their distribution, physiology, anatomy, development, tera- 
tology, their life-habits, minute structure, commercial importance, 
artistic interest, food-value, or their significance in biological economy. 
In fact it is our hope that such a Bibliography will be useful not to 
ichthyologists only but to seekers of knowledge everywhere. 

Thus the chemist who studies egg-yolk, the sanitary engineer who 
aims to destroy disease-bearing insects, the physiologist who seeks 
data on the regeneration of nerves, the student of the cancer problem, 
the anthropologist who describes the life-habits of primitive peoples, 
the bacteriologist whose work touches diseases in fishes, the medical 
practitioner who would know the earlier hosts of certain parasites or 
about oils digestible to his patients — even the amateur of heraldry, 
or the theologian — each and all of these will here find materials 
which concern his work. 

If the reader will refer to the table of contents mapped out for the 
Bibliography in Volumes I and II he will note that hitherto were 
published only (I) Authors' Lists of Titles and (II) Anonymous Publi- 
cations. There remained (III) Pre-Linnsean Works, (IV) General 
Bibliographies which included references to Fishes, (V) Voyages and 
Expeditions, (VI) List of Periodicals relating to Fish and Fish Culture, 
(VII) Subject Index of Authors’ Titles and Final Index, and (VIII) 
Addenda and Errata of Volumes I and II. 

Those headings, then, (IV) to (VIII), will be found in the present 
volume. The original plan has been changed only in detail. Thus 
headings (VII) and (VIII) have been transposed for convenient refer- 
ence, and the Addenda (placed at the beginning of Vol. Ill) have 
been enlarged by introducing themes (e. g, fisheries or fishing methods) 
which earlier for specific reasons had been largely omitted. In fact, 
it was found that the work was undergoing an evolution of its own, 
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on the one hand broadening its scope and on the other including even 

more minute details. In the former regard the editors were frequently 

puzzled to decide where to lay down an ultimate boundary, e. g to 

determine whether certain groups of titles should be subdivided re- 
arranged or even rejected. ’ 


Explanation of Materials in the Present Volume 

Of sections (III) to (VI) little need here be said. The Pre-Linncean 
Literature (III) (from the earliest writings up to 1758) is cited in detail 
and only after laborious research. In gathering this material the 
works themselves have in many cases been scrutinized even to their 
revisions and versions, those in English checked largely after the 
studies of Lowndes. The earliest papers on Angling and Pisciculture 
follow m the mam the work of Westwood and Satchell. And for the 

SSte iSrTrii*^"^^ extremely rare works are noted as occurring in 


Regarding Erra^ and Corrigenda (VII), a more detailed examina- 

nr! ® ^‘ted in special memoirs has yielded additional 

t ties and has enabled us to correct defective citations. On the other 

wnrki bibliography, we have found that lists of 

works cited m special memoirs are usually, if not always, seriously 

defective, even in so special a study as the list of papers of Dr Gill 

prepared by the Smithsonian, thirty-two titles were Lsed whl;h we 

titfes^wWch it contained about twenty 

been able hv Gemmill’s “Teratology of Fishes” we have 

Iterhvtnfa fishes reronly 

over fifty (includinv^ ^ > while the present work enumerates 

found that onr ° citations). In general it wll be 

found that our titles end with the year 1914 — which marks a con 

venient international stopping point as a result of the Great War It 

these 

writers who since fi rounding out the bibliographies of 

Xting omstTod, ^ St"i''dachner), or in com- 

“FishL of T ("-.^-.J^^dan’s “Genera” or Boulenger’s 

papers had annear d instances where especially important 

nol fn?eSlt“^ t ^ explanatory 

mber of references, nearly fifty thousand, could not, in the nature 
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of things, be reduced readily to a well ordered index. Nor was it an 
easy task to classify the themes of each paper for purpose of reference. 
Hence it may be well here to explain the steps or stages which the 
eitors followed in their task. The first stage consisted in placing the 
dissected pages of Volumes I and II and other Authors’ Titles on the 
tables of the members of the editorial staff, dividing the materials so far 
as possible in accordance with the special studies of the various workers, 
who could now note at the side of each title as printed the captions 
under which it should be indexed — which meant, in practice, that 
the same paper would usually be cited under numerous headings. 
The second stage in indexing was to prepare a separate card for each 
heading as noted above, not citing, however, the full title of the paper, 
but giving only the author’s name and the date and order of his publi- 
cation, by means of which the reader could at once locate the exact 
title in Volumes I or II. The third stage brought together cards of 
similar captions and filed them in large trays in an elaborately sub- 
divided card catalogue of subjects. The fourth stage consisted in the 
editing of all material thus classified. In thousands of instances where 
there was doubt as to actual contents the original papers were ex- 
amined, titles revised and errors corrected. In very many cases authors 
were found to have given inadequate descriptions of their work and 
these were corrected. Thus, who would have known from its title- 
page that the work of Dabry de Thiersant (1872.1) had anything to 
do with the fish fauna of China, or from the title of Mark’s paper 
(1890.1) on the ganoid Lepidosteus that it was to become the standard 
reference for the egg-membranes of Teleosts? Unfortunately, it was 
not practicable to examine every paper, and for this reason there will 
be found numerous errors of omission in our work. For the papers of 
the United States Fisheries Commission we had not then at hand the 
admirable mdex prepared by Miss MacDonald, which would have 
saved us much time in “checking up” our cards; on the other hand, 
careful use was made of earlier bibliographies of which in aU over fifty 
tnousand pages were taken into account. 

The fifth stage in the growth of the Index was the introduction of an 
in hUfiTf the reader should be told what papers were the best 

To this end the 

Sv Baedecker’s guide-book, was brought into 

"stars” hitroducing double 

notes . 11 ! ^ then, de- 

to date T T!"’ accessible, and with references up 

to date. Inaugural dissertations do not come into account here 

they are often printed privately and are rare. In case the paper is 
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a classical one, like Agassiz’s “ Poissons Fossiles,” or Johannes Muller’s 
“Myxinoiden,” or is the most important one upon a subject, it is 
printed in black face type. It is obvious, of course, that our estimate 
of the value of a particular paper may not be just, but the general 
reader will probably be willing to take chances, and in case he finds us 
in error we must console ourselves with NeAvton’s complacent dictum 
that “it is impossible to print a book without faults.” 

The sixth stage in preparing the Index was decided upon only after 
numerous conferences: should the arrangement form a drj'^-as-dust con- 
ventional index or should it be classified, with references so grouped 
as to give the reader at one time and in one place materials for se- 
lection. Of many headings, too, summaries and introductions were 
recommended. This general procedure, it was agreed, would give an 
encyclopedic value to our work, but it would also entail vast labor 
upon our staff. It meant that the references of the bibliography in 
their vast number be again sifted over, and many of them boiled 
down for citation. Such a task the editors next attacked and they have 
now brought it to a successful conclusion — cheered not a little by 
the favorable comments of critical bibliographers — such a national 
expert, for example, as Dr. Lydenberg of the New York Public Library 
noting that a work on such lines “would have no parallel in the history 
of science,” — which is praise indeed! Certainly of no other branch 
of the Animal Kingdom is there known to us as complete a compendium 
of the literature or one so minutely digested for the reader. 

It became clear also that the sixth stage in the work, which assured 
to it an Annotated Index, would have to be followed by a seventh, 
which was to compile in the end an index of our index (VIII). This, 
it was agreed, would prove more or less of a secretarial undertaking. 
It meant, nevertheless, that the editors should indicate in the An- 
notated Subject Index all words or themes which should be placed in 
alphabetical order in the Final Index. Thus in the Subject Index, such 
a theme as “Egg” should be considered in general and in detail, in 
rebus membranes, yolk, nucleus, etc., and under each caption would 
naturally appear many technicalia — but arranged in their natural, 
not in their alphabetical order, e. g. permeability, micropyle, etc. But 
even thus arranged these names would not be so scattered that the 
reader would have trouble to find them; for he could pick them up at 
defamte pages in alphabetical list at the end of the volume. 

There were certain guiding principles which were laid down during 
the progress of the work : 

(a) Regarding species, genera and many families of living and fossil 
bshes we could not attempt to cite purely systematic references in 
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greatest detail. There have been described probably twenty thousand 
kinds of fishes and to each of these are many references, in certain 
cases hundreds and even thousands. To attempt, therefore, to include 
them in the present work was hardly practicable; for one thing, it 
would entail years of added labor and extra volumes. Moreover, such 
a labor seemed to the editors the less necessary since it is the particular 
branch of the subject which has already been given the greatest atten- 
tion. Hence the student of the systematique is here referred only to 
general works. In a word, the present volume leads the investigator 
through the literature of the fishes only so far as families and genera : it 
records species rarely. 

Only in instances of rare and unusual fishes have we cited the literature 
in extenso, e. g. deep-sea fishes of especial interest in morphology or 
physiology*, or fishes of restricted localities. For new species the reader 
must still consult his Zoological Record. For genera he has now the 
splendid work of Jordan (1917.1). None the less, he will here find 
references to extensive papers which cite new species in considerable 
number, together with many useful taxonomic revisions and synopses. 
His further systematic details he must continue to “run down” in 
Jordan and Evermann’s “ Fishes of North and Middle America,” Boul- 
enger’s “Fishes of Africa,” Day’s “Fishes of India,” etc., Gunther’s 
“Catalogue [1859-70] of the British Museum,” for living fishes, and 
Smith Woodward's for fossil [1889-1901], the latter forming the 
“ Bible ” of all students of this theme. In the last regard it will be found 
that the detailed indexing of fossil teeth has been largely omitted, though 
fossil spines, ichthyodorulites, have been included. In a word, the 
compilers have tried, so far as possible, not to reprint needlessly the 
classical work of systematists, or to re-index such publications as 
the Zoological Record or the cards of the Concilium Bibliographicum. 

(b) In matters of Synonymy we have not attempted to decide 

questions of priority in nomenclature: we have accepted a name as 

an author has given it, save in case its synonymy was obvious. In 

general we have been content to follow technical names which are well 
known. 

In the case of Group-names, e. g. Ganoidei, we have sometimes for 
convenience followed older and popularly accepted terms and for the 
same reason we have adopted the groups for classification given in 
Cambridge Natural History (1904). These at least are clear and 
accessible; and although we do not personally subscribe to them toto 
ccbIo, we feel that our present function is rather to place in the reader's 
hand sources of information than to decide for him which kind of 
classification he should ultimately adopt. 


PREFACE 


• • 

XU 

Regarding acknowledgments: — The early history of the present 

undertaking has already been recorded (Vol. I, viii-ix). In 1917 the 

United States entered the war. In this year, fortunately, Volume II was 

published before the editors were able to hnd their way into the service 

of the Government. Dr. C. R. Eastman was presently ordered to 

Washington and elsewhere, Mr. Arthur Henn enlisted for France and 

the writer “joined up” with the ordnance department. Then in 

September, 1918, occurred the lamentable death of Dr. Eastman 

(c/. Science, Feb. 7, 1919, pp. 139—141), which the writer believes was 

a direct result of his activities in the war. It was upon him, as we have 

noted, that the responsibility of editorship had fallen in earlier years 

(from 1914 to 1917), and it was under his care that Volumes I and II 
were published. 

In 1919, Dr. Eugene Willis Gudger, long time Professor of Biol- 
ogy in the North Carolina College for Women, and our constant 
correspondent and adviser, consented to become the editor of the 
Bibliography, much to the satisfaction of his friends in the American 
Museum. His contributions to the Bibliography include the exten- 
sive Addenda; expanding and completing the Pre-Linnaean literature; 
adding the smaller sections of Bibliographies, Voyages and Travels, 
Fisheries Journals, and Errata and Corrigenda; certain parts of 
Morphological Section, and most of the groups in the Systematic 
Section. And it was by a second stroke of good fortune that we were 
able again to enlist the help of Mr. Arthur W. Henn on his return from 
active service: such an arrangement could not have been made 
without the generous cooperation of Director Holland of the Carnegie 
Museum of Pittsburgh, in whose faculty Mr. Henn had become curator 
of fishes. Mr. Henn, we should note, prepared the reference cards 
and developed the Subject Index; he also is responsible for most of 
the subjects given in the Morphological Section, and especially for 
all the encylopedic articles; and for the most complicated groups of 
the Systematic Section, i.e., Anguilla, Pleuronectidae, and Sal- 
momdae. In addition, the staff of the Bibliography included Miss 
Francesca La Monte, who stuck to her task with the greatest de- 
votion and who prepared the Finding Index. 

We should note also that helpful comments were received from a 

number of our ichthyological friends who were so kind as to read 

sections of page-proof, notably Professor E. S. Goodrich of Oxford, 

whose comments on dermal skeleton, fins and integument are below 

mcluded; also Professor J. Graham Kerr of Glasgow, whose advice was 

sought in the techmcalia of dentition, growth and age, urinogenital 
system, and vertebral column. 
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Especial acknowledgment should be made to the President of the 
American Museum, Professor Henry Fairfield Osborn, who, firm 
in the faith of the ultimate value of our labors, stood our sponsor 
in obtaining the funds necessary to ensure the stipends of the editorial 
staff and to cover the large outlay for publication. Also to the Director 
of the Museum, Dr. Frederick A. Lucas, to its Librarian, Dr. R. W. 
Tower, and to our colleagues Mr. John TreadweU Nichols, and 
Professor W. K. Gregory, we are indebted for constant counsel and 
for help in many directions. Nor should we fail to mention the favors 
shown us by authorities of numerous libraries and universities, notably 
Dr. H. M. Lydenberg of the New York Public Library. 

The author finally and gratefully records the const;^,nt inspiration 
received from his editorial colleagues with whom since 1919 he had 
weekly conferences. Entangled in other studies, he could only give 
the necessary time to mark his share of the copy for the Subject 
Index, to revise proof, and to review and decide discussions which 
concerned the conduct of the work. 

The present volume terminates a task, infinitely painstaking, thank- 
less, insistent, withal necessary, which has been upon our table for over 

thirty years. It seemed never to end, and we grew old with it; Quousque 
tandem ! Our hope is only that the references we now provide will be 
of constant service to workers everywhere, for when all is said and 
done, an elaborate bibliography is the strongest scaffolding upon which 
any research can be built. 

Bashford Dean. 

Anierican Museum of Natural History. 

January 16, 1923. 



LOCATION OF RARE BOOKS 

A list of American libraries in which may be found certain of the 

rare books listed in the Pre-Linntean section, together with the ab- 
breviations herein used. 


A. G. S. — American Geographical 

Society, New York City. 

A. M. N. H. — American Museum of 

Natural History, New York 
City. 

— American Philosophical 
Society, Philadelphia, Pa. 

— ^ American Typographic 
Library and Museum, 
Jersey City, N. J. 

— Arnold Arboretum, Cam- 
bridge, Mass. 

— Boston Athenffium, Bos- 
ton, Mass. 

— College of Physicians, 
Philadelphia, Pa. 

~ Columbia University, 

New York City. 

— Cornell University, Ith- 
aca, N. Y. 

— Halyard University, 

Cambridge, Mass. 

— Library of Henry E. 
Huntington, San Gabriel, 
Cahforma. 


A. P. S. 

A. T. M. 


Arn. 

B. A. 

C. P. 

COL. 

Cor. 

H. 

H. E. H. 


H. W. 

J. C. 

J. C. B. 
J. H. U. 


— Library of Henrv 
Walters, Baltimore, Md. ‘ 

— John Crerar Library, 
Chicago, III. 

~ John Carter Brown Li- 
brary, Providence, R. I. 

~ Johns Hopkins Univer- 
sity, Baltimore, Md. 


J. P. M. 
L. C. 

N. Y. A. 
N. Y. P. 
N. W. 

P. A. S. 
P. I. 

P. 

Stan. 

SURG. 

U. C. 

U. Pa. 

U. R. 

u. s. c. 

U. T. C. 
Y. 


Library of J. P. Morgan, 
New York City. 

— Library of Congress, 
Washington, D. C. 


— New York Academy of 
Medicine, New York City. 

— New York Public Li- 
brary, New York City. 

— Northwestern Univer- 
sity, Evanston, III. 

— Philadelphia Academy 
of Science, Philadelphia, Pa. 

— Peabody Institute, Balti- 
more, Md. 


— Princeton University, 
Princeton, N. J. 

— Stanford University, Cal- 
ifornia. 


— Surgeon General’s Li- 
brary, Washington, D. C. 

— University of Chicago, 
Chicago, 111. 

— University of Pennsyl- 
vania, Philadelphia, Pa. 

— University of Rochester, 
Rochester, N. Y. 

— University of South 
Carolina, Columbia, S. C. 

— Union Theological Semi- 
nary, New York City. 

— Yale University, New 
Haven, Conn. 
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II. A. LIST OF ANONYMOUS TITLES CONTINUED FROM 

VOL. II, P. 702 1-3 

B. ADDENDA TO TITLES CONTAINED IN VOLS. I AND II 4-203 

III. TITLES OF PRE-LINNAEAN PUBLICATIONS — 1. €.y before 

1758 204-338 

IV. GENERAL BIBLIOGRAPHIES WHICH INCLUDE REFER- 

ENCES TO FISHES 339-342 

V. VOYAGES AND EXPEDITIONS WHICH RELATE TO 

FISHES 343-347 


VI. LIST OF PERIODICALS RELATING TO FISH AND FISH- 

CULTURE, WITH THE ABBREVIATIONS HEREIN USED 348-353 
VH. ERRATA AND CORRIGENDA OF VOLUMES I AND II . . 354-360 

VIH. SUBJECT index: 

MORPHOLOGICAL AND GENERAL SECTION, AR- 
RANGED UNDER 118 SPECIFIC AND TECHNICAL 

HEADINGS 361-614 

SYSTEMATIC SECTION, INCLUDING NATURAL HIS- 
TORY AND OCCURRENCE, AND TAXONOMY OF 
VARIOUS GROUPS OF FISHES AND OF CERTAIN 
SPECIFIC FISHES 

FINDING INDEX, ALPHABETIZING ALL THE MATE- 
RIALS IN THE MORPHOLOGICAL AND SYSTEMATIC 
SECTIONS OF THE SUBJECT INDEX 


615-665 

667-707 



EXPLANATORY NOTE 

I. For economy in publication, titles have been simplified; words 
and punctuation marks have been omitted where they appeared un- 
necessary for a clear understanding of references. 

II. Rules of the American Library Association have been followed 
as to (1) alphabetizing, and (2) transliteration of Slavonic names, 
^th vowels as m Itahan and consonants as in English. In addition, 
mitial capitals in forei^ languages are unaccented, as for instance 

o or o, Etat for Etat, etc., and Danish and Norwegian nouns 
are not capitalized. 

1 ^ j Additions to titles ' or inserted explanatory phrases are in- 
cluded in inferior brackets i i, parentheses being retained where they 
occur in titles. 

IV. The number of the volume is printed in bold-faced type, im- 
mediately succeeding the numerals denoting year of publication. 

1 T' a^anged chronologically as to years and 

alphabetically as to publications within the same year. 

VI. Where titles have been taken from standard works of refer- 
ence {e. g., British Museum Library Catalogue and the bibliogra- 
phies of Agassiz, Bosgoed, Carus, and Englemann, etc.) the numbers 
tor pages and volume have not as a rule been verified. 
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A. LIST OF ANONYMOUS TITLES 

Continued ^ 


Anonymous. Abbildung und Be- 
schreibungderFische. Nuraberg, 1787. 
pis. 8*". Anon. 651 


Christfische [alte Sitte in Niirn- 

berg) Deutsch. Fischerei-Zeitg., 1912, 
36 , 695. Anon. 660 


Account of a very extraordinary 

fish, called the Sea-Devil {Rana pis~ 
cairix) in a letter from a gentleman at 
Genoa on his travels, to his friend in 
England. N. London Magaz., Suppl. 
to vol. 1, 1785. Anon. 652 

^ Allgemeine Betrachtung uber die 

Fische. Neuesten Mannigf., 1781, 4, 
513. Anon. 653 


Biological notes. Bull. U. S. 

Fish Comm. 1899 (1900), 305-310. 

Anon. 654 

Short notes on fishes at Woods Hole. 

The black bass (From “ Ameri- 
can Field ”) 19. Ann. Kept. Comm. 
Inland Fisheries Massachusetts 1884 
(1885), 56-60. Anon. 655 


The book of fishes. Class 

Pisces. London, 1851. illust. 24°. 

_ Anon. 656 

For earlier ed.. See Anon. 110. 


Canetons (Ducklings) manges 
par une truite. La Pisciculture Pratique, 
1899, 6, no. 11, 200. Anon. 657 


(Sale) Catalogue of the library 
of . . . John Gerard Hecksher. 3 
parts. New York, 1909. 146, 146, 89 p. 


2442 items listed in 
fisheries. 


Anon. 658 

ichthyology, angling and 


. , Ceylon: a general description of 
the island, historical, physical, statisti- 
cal. containing the most recent infor- 
mation. By an officer, late of the 
Ceylon Rifles. 2 vols. London, 1876. 


Fishes, vol. II, 242-268. 


Anon. 659 


The complete fisherman; or, 

universal angler. Containing full direc- 
tions for taking all kinds of river fish; 
. . . likewise a compendious account of 
the principal sea-fish. 2nded. London, 
1778. Anon. 661 

This passed through at least 4 eds., all un- 
dated; the fly leaf of the second ed., however, is 
inscribed 1778. 

Cours d’histoire naturelle ou 

tableau de la nature consid^r6 dans 
I’homme, les quadrupides, les oiseaux, 
les poissons, les insectes <fec. 7 vols. 
Paris, 1770. pis. 12°. Anon. 662 

Abstracts in Journ. Encycl.. 1770, 7, 456. — 
Gott. Gel. Anz., 1771, Another ed., 7 vols., 
Paris, 1795. 

Daten zur Urfischerei Sieben- 

burgens. II Theil. Urfischerei in den 
Seen der Mezoz^g. Anz. Ethnog. Abth. 
Ungarisch. Nat. Mus., 1902, Beibl. 1, 
1. Jahrg., 40-52. Anon. 663 

Illustrated with 20 figures of fishing ap- 
paratus. 


De gymnoto stuporifero Suri- 

namensi; vim suam amittere ad mag- 
netis accessum. Berlin. Samml. 1770, 2. 

Anon. 664 

Description d’un huso mon- 

strueux. Acta Acad. Petropolit., 1777, 
Pt. 1, 80. Anon. 665 

Descriptive catalogue of the 

Japanese fishing industry, prepared for 
the World’s Fair, St. Louis, by the 
Imperial Fisheries Bureau, Department 
of Agriculture. Tokyo, 1904. 33 p. 8°, 

Anon. 666 


Titio, before 1758, 
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Extraordinary growth of a pike. 

Mag. Nat. Hist., 1830, 3, 147. 

Anon. 607 

Feeding cattle on fish. Ham- 

stable Journal [Cape Cod, Mass., 
U. 8. A.) 1833, (February 7). 

Anon. 668 


Die Fischcrci dor lOingeborenen 

in Kanierun. Fischerbote, 1913, 5. 

Jahrg., 152-. Anon. 669 

Fischerci und Fischzucht in 

Hussland. Schweiz. Fischerei-Zeitg., 
1912, 20, 174- Anon. 670 


Fischereiverhiiltnisse in Be- 

ludschistan. Dcutsch. Fischerei-Zeitg., 
1912, 36, 543. Anon. 671 


Fischerciverhaltnissc in Bosnien 

und der Herzcgowina. Oosterr. Fische- 
rei-Zeitg., 1912, 9, 388-400. 

Anon. 672 

-y; — Fischc und Fischfang in 
Britisch-Guyana. Deutsch. Fischerei- 
Zeitg., 1913, 36, 267, 268, 289-291, 304- 
306; 318-319. Anon. 673 

Fischgerate der Steinzeitleute. 

Schweiz. Fischerei-Zeitg., 1912, 20, 305-. 

Anon. 674 

The fish supply of London. 

London Quart. Rev. 1882, no. 308. 
231-242. — Rept. U. S. Fish Comm. 
1881 (1884), 9, 643-661. Anon. 675 

See also Walpole, S. Add. 1882.1 

The flight of flying fishes. Lt.- 

Col. Durnford’s arguments. Knowl. 
& Sci. News, 1906, n. s. 3, (29), 603- 
^ , , Anon. 676 

See Durnford, 1906.1 <fc 1906.2. 


Forskjelligt om fortplanting og 
ynglepije has koldblodige hvirveldyr. 
(. . . Sydamerikanske padder og fersk- 
^ndsfiske. . . .) Tidsskrift Populaera 
Fremstill. Naturvidensk., Femte Raekke, 
1874. Anon. 677 

Reviews a number of older accounts of oral 
gestation. 


Die Grenzverhaltnisse im 

1 . _ 


• V4» lilt ± 

densee, und ihrer Einfluss auf die Fiscl 

Fischerei-Zeitg., 19] 
19, Heft 4, 87-91. Anon. 6 


~~ Handbok for fiskare, inneh&l- 
lande: Tillforlitlig underriittelse om 
alia vid Svenska stranderna bekanta 
nsksorter och stittet till deras f&ngande, 
jemte besknfning p& de fiskredskap, 


som der till anvandas. Stockholm, 
1842. 12°. Anon. 679 

Has the fish a memory? Lancet, 

1897, 1, 552. Anon. 680 

Histoire de I’industrie de la 

peche maritime et fluviale au Japon par 
Ic bureau dcs produits maritimes et 
fluviaux du Ministere de TAgriculture 
et du Commerce, redigee pour TExpo- 
sition Universelle de Paris en 1900. 
Tokyo, 1900. 8°. Anon. 681 

Historisches aus Oldenburgs 

Fischerei. Mitth. Landes-Fischerei Ver. 
Herzogtum Oldenburg, 1912, 2, 32-34. 

Anon. 682 

Incubazione boccale dei pesci. 

Noptunia, Venezia, 1903, 18, 277-278. 

Anon. 683 

Die Kiistenfischorei in Dares- 
salam. Fischerbote, 1913, 5. Jahrg., 
166-. Anon. 684 

Natiirliche Ge.schichte dcs He- 

rings. Hamburg. Magaz., 1759, 23, 
563-583. Anon. 685 

Naturgcschichte der Amphibien, 

Fische, . . . etc. Esslingen, 1842. 
fol. pis. Anon. 686 

Text in German and French. Another cd., 
Stuttgart & Esslingen, 1855. 

y- — Naturgcschichte der Fische, Am- 
phibien und Insckten fiir die Jugend. 
Xiimberg, 1821. pis. 12°. Anon. 687 

Naturgeschichte des Thierreichs 

. . . 4. Bd. Die Fische. 1839. 48 

pis. Anon. 688 

A new system of the natural 

history of quadrupeds, birds, fishes and 
insects. 3 vols. Edinburgh & London, 
1791-92. illust. 4°. Anon. 689 

— ^ — Un nouveau poisson en Marne 
(Calico bass) La Pisciculture Pratique 
1899, 6, no. 11, 198-199. Anon. 690 

Nya handlingar rorande sill- 

fisket i Bohus-liinska skargarden 1. 
Goteborg, 1874. 74, xxxi p. 8°. 

Anon. 691 

“Bihang till Goteborgs och Bohuslans 
Hushailning-sallskaps Quartalsskrift.” CaU- 
logue British Museum (Natural Historj*). 

On the generation and migra- 
tion of eels. Edinb. Journ. Sci., 1828. 
9, 328-330. Anon. 692 

La p^che d, la ligne en eau 

douce. Magasin Pittoresque, 1874, 
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42 , 15-16, 47-49, 87-88, 127-128, 
159-100, 202-205, 231-232, 263-264, 
303-304, 335-336. Anon. 693 

Peche la ligne cn nicr. Maga- 

sin Pittorescjuc, 1876, 44 , 271-272, 307- 
309, 342-344, 366-368, 382-384. figs. 

Anon. 694 

Poisonous fish. Brit. Med. 

Journ., 1888, 2 , 242-243. Anon. 695 

Le poisson arc-cn-ciel et son nid. 

Magasin Pittoresque, 1876, 44, 139. 

Anon. 696 

■ Poissons de Tlnde; I'ambasse 

ranga ou poisson transparent; I’anabas, 
ou poisson grimpeur. Magasin Pitto- 
resque, 1876, 44, 276-277. Anon. 697 

Poissons et crustac^s des eaux 

douces et saumatres de la Belgique et 
pqissons Strangers y introduits. Ad- 
ministration Eaux & Forets, Bruxelles, 
(c. 1892]. figs. 6 pis. Anon. 698 

Salmo salar ouananiche MeC. 

Naturaliste Canadien, 1914, 41 , 20-24. 

Anon. 699 

Sardine fishery. Journ. Soc. 

Arts, 1882, 30 , 398. Anon. 700 

. Super flumina: angling observa- 

tions of a coarse fisherman. London, 
1905. 231 p. 8°. Anon. 701 

Contains notes on habits of some English 


Synoptische Uebersicht der 

Fische (Pisces). Nach Cuvier’s Classi- 


fication. Zoolog. Charte No. 5. Wei- 
mar, 1837. pis. fol. Anon. 702 

Het visschen van Kakap in de 

Djoewanarivier. Ind. Gids, 1894, 16. 
Jaiirg., 2, 1115. Anon. 703 

Vorn elootrischen Aale. Han- 

nov. Magaz., 1778. 87. Anon. 704 

Von dem Laichen dcr Fische. 

Hannov. Magaz., 1767, 49. Anon. 705 

Von dem so genanten Fiek 

{Fasciola iniestinalis) in Fischen. Han- 
nov. Magaz., 1769, 665. Anon. 706 

Von der Fischerei in Kamerun. 

Fischerbote, 1913, 6. Jahrg., 313-. 

Anon. 707 

Warum die Eingeweide der 

Lachse bestiindig leer sind. Magazin 
Anglois, 1765, no. 8. Anon. 708 

Wie Fische lebendig versenden 

werden. Hannov. Magaz., 1766. 685. 

Anon. 709 

De zalmvisscherij van Aber- 
deen. Tijdschr. Vereen. Nederl. Zee- 
wezen, 1905, 4. jaarg., 348-349. 

Anon. 710 

— — De zeevischvangst in Oost- 
Indie. Tijdschr. Vereen. Nederl. Zee- 
wezen, 1905, 4. jaarg., 337-341. 

Anon. 711 

p Zeevisscherijen langs de kusten 

der eilanden van Nederlandsch-Indie. 
Tijdschr. Nijverheid. Landb. Ned.- 
Indie, 1882. Anon. 712 


B. ADDENDA 



Abbott, Charles Compton, The color- 
sense in fishes. Science, 1884, 4 , 33fi- 
339.- Add. 1884.1 

Note on breeding-habits of the 

bill-fish {Tylosurus longirostris) . Sci- 
ence, 1888, 12, 72. Add. 1888.1 

Abel, Othenio. Palseontologie und Pa- 
Iseozoologie (In Hinneberg, P. (editor). 
Die Kultur der Gegenwart, Berlin & 
Leipzig, 1914, Teil 3, p. 303-395) 

Add. 1914.1 

Abemethy, A, S. Salmon in the 
Clackamas river. Bull. U. S. Fish 
Comm. 1886, 6, 332. Add. 1886.1 

Abildaard, Petrus Christian. Be- 
skrivelse af en nye igle funden paa a 
pellerne af storen [Description of a new 
leech found on the gills of sturgeon) 
Skrifter Naturh. Selsk., Kjobenh., 1794, 
3, 55-56. Add. 1794.1 

Acharius, Erik. Anmarkningar vid 
Ant. Martinis ron, rdrande en besyn- 
nerlig mask hos norsen. K. Vetensk. 
Acad. Nya Handl,, 1780, 49. 

Add. 1780.1 

On a worm parasitic on Oamerus. 

. ; Anmerkung liber Ant. Mar- 

tin’s Nachricht von einem sonderbaren 
Wurme im Stink. (Osmerus). Kdnig. 
Schwed. Akad., Neue Abhandl., 1780, 
47. Add. 1780.2 

See note under K&stner, A. G., in Pre-Linn, 
section. 


Acloque, A. Les provert^br^s. 
Cosmos, Paris, 1913, n. s. 69, 569-571. 
5 figs. Add. 1913.1 


AdsjXiBt Arthur. Notes on the naturs 
history of the islands lof the Eas 
Indies) (In Sir Edward Belcher's Nai 
rative of the voyage of H. M. S. “Sa 
tnarang” during the vears 1843-1846 
etc. 2vols. London, 1848) Add. 1848. 

Vol. II, Colors of fishee, 232. Habits of fishe 
258-259; 306. Singing of Pogonias, 259. Vi 

^6- PoUoning fish. 327; 35( 
428. Fislung with floats, 428. 


Adams, Charles C. Guide to the 
study of animal ecology. New York, 
1913. xii, 183 p. illust. Add. 1913.1 

For numerous references to fishes, see his 
index. 


Adams, C. R. A text-book of com- 
mercial geography. New York, 1901. 

Add. 1901.1 

Considerable data on fisheries. 

Adams, Emma H. Salmon canning 
in Oregon. Bull. U. S. Fish Comm. 
1885, 6, 365. Add. 1885.1 

Adams, Joseph. Ten thousand miles 
through Canada. The natural re- 
sources, commercial industries, fish and 
game, sports and pastimes of the great 
Dominion. London, (n. d.i. 50 ills, 
map. 12°. 

Adamson, W. A. The decrease, 
restoration and preservation of salmon 
in Canada. Canadian Joum., 1857, 
n. s. 2, 1-7. Add. 1857.1 

Adanson, Michcel [1727-1806] Cours 
d’histoire naturelle fait en 1772. 4 vols. 
Paris, 1844-45. 18°. Add. 1844.1 

Vol. II, p. 170, Trygon; orthotype Raja paa~ 
tinaca L., a synonym of Dasyatis ]^f. 

Addinsell, A. W. On a case of poi- 
soning by sardines. Lancet, 1884, 2, 
540. Add. 1884.1 

Aflalo, Frederick George. Sunshine 
and sport in Florida and the West In- 
dies. Philadelphia, 1907. Add. 1907.1 

Sunset playgrounds : fishing days 

and others in Camornia and Florida. 
London, 1909. 251 p. illust. 

Add. 1909.1 

An idler in the near east. Lon- 
don, 1910. 279 p. illust. Add. 1910.1 

Fish & fishing in Egypt, Palestine, and the 
Sea of Marmora. 

A fisherman’s summer in Can- 
ada. London, 1911. 160 p. illust. 4°. 

Add. 1911.1 
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Agassiz, [John] Louis \Rodolphe\ 
[1807-1873] For biographical and 
memorial notices, and estimates of his 
work as a naturalist, see Vol. L Blanc, 
H. 1907.1; Blanchard, 'C. E. 1865.1; 
Eastman, C. R. 1898.1; Goeldi, E. A. 
1894.1; Jordan, D. S. 1898.1. Vol. II. 
Morse, E. S. 1907.1; Studer, T. 1908.1; 
Wilder, B. G. 1907.2. See also Lyman, 
T. Commemorative notice of Louis 
Agassiz. Proc. Amer. Acad. Sci., Bos- 
ton, 1874, 9. 13 p. 8°. 

Rapport sur les poissons fossiles 

d^couverts en Angleterre. NeuchAtel, 
1835. 72 p. 8°. Add. 1835.1 

Reprinted from the “Rccherches sur Ics 
poissons fossiles.” 4. livr., 4 , 33-52, note. 

On the structure of the scales of 

fishes. Micros. Journ. Struct. Rec., 

1841, 1, 122-124. Add. 1841.1 

See also Agassi*, J. L. R. 1840.2 in Vol. I. 

(Fossil fishesi (In Duff, P. 

Sketch of the geology of Moray. Elgin, 

1842. 72 p. 10 pis. map.) 

Add. 1842.1 

Describes Diplacanthus. p. 71: orthotype D. 
eraasissimut = D. atrialua Ag. Name here mis- 
spelled Diplocanthus. 

Notice sur Ics poissons fossiles 

et Tostdologie du genre Brochet (Esox). 
Neuch&tel, 1842. pis. map. 4®. 

Add. 1842.2 

Lettres sur les poissons fossiles 

du systdme D6vonien dc la Russic (In 
Murchison, R. L, Verncuil, E. de & 
Keyserling, A. de. Geologic de la Russie 
d’Europe et des Montagnes de I’Oural. 
London & Paris, 1845, vol. 11.) 

Add. 1845.1 

Twelve lectures on comparative 

embryology, delivered before the Lowell 
Institute, in Boston, . . . 1848-49, &c. 
Boston, 1849. 104 p. illust. 4®. 

Add. 1849.1 

On a viviparous fi.sh from Japan. 

Proc. Amer. Acad. Arts Sci., 185.5, 3, 
204, Add. 1855.1 

, ' An essay on classification. Lon- 
don, 1859. viii, 381 p. 8®. 

Add. 1859.1 

author in Vol. I, 1857.2 & 

looo.l • 

— The structure of animal life, 
feix lectures delivered ... in 

1862. London, 1866, viii, 128 p. il- 

8°. Add. 1866.1 

Ag&ssiz, A. & Garznan, S. Fishes 
and reptiles (In Garman, S. Exploration 


of Lake Titicaca) Bull. Mus. Comp. 
Zool. Harv. Coll., 1875, 3, no. 11. 

Add. 1875.1 

Aharoni, J. Die Ticrwelt dcs 
Jordantals und Toten Meer-Gebicts 
(In Blanckenhorn, Max. Naturwissen- 
schaftliche Studien am Toten Mccr 
und in Jordantal. Berlin, 1912.) 

Add. 1912.1 

Fische, p. 434-435. 

Ahlborn, F. Ueber die Bodeutung 
dcr Zirbeidnise. Zeitschr. W iss. Zool., 
1884, 40, 331-337. Add. 1884.1 

Aignan, k Guillard, 

Notions clementaires sur la mer, la 
navigation et la peche. in. p.) 1898. 

222 p. 29 figs. map. Add. 1898.1 

Albers, Johann Abraham. Beob- 
aclitungcn iiber das Augc dcs Kabel- 
jau’s (Gadusi Gotting. Gelehrt. Anz., 
1806. Add. 1806.1 

Bemerkungen liber den Bau der 

Augen vcrschicdener Thiere. Denkschr. 
Acad. Wiss. Mlinchen, 1808, 81-90. 
1)1. Add. 1808.1 

Eye of Gadus and Corypha?na described and 
fiRured. 

Albert I, Honore Charles {Prince de 
Monaco) Apuntes acerca de los apa- 
ratos dc pesca ein])lcudos <4 bordo de la 
Ilirondclle por S. A. 8. el Principe de 
Monaco, por D. I. Bolivar. (Li.sta de 
las publicacioncs hcchas con los mate- 
rialcs y les observacioncs procedentes 
de las campanas del yacht Hirondelle) 
Soc. Espan. Hist. Nat. Anales, Madrid, 
1891,22. 8®. Add. 1891.1 

Sur los premieres campagnes 

scientifiques dc la “ I^rincesse Alice.” 
C. R. Acad. Sci. Paris, 1895, 120, 20-24. 

Add. 1895.1 

Albert-Petit, k others. La 

peche modcrnc. Kncyclopedic du pe- 
cheur. Paris, 1901. 680 figs. 8®. 

Add. 1901.1 

Albertis, L. M. d\ New Guinea: 
what I did and what I saw. 2 vols. 
2nd edition. London, 1881. 830 p. 

illust. Add. 1881.1 

Numerous references in both volumes, but 
no fishes named. Vol. I, fishing witi) nets, 
p. 273, with dynamite, p. 330. Vol. II. in- 
definite reference to unnamed catfish taken in 
Fly river; oral gestation in a catfish, p. 189. 

Alcock, A . \V. On the bathybial 
fishes of the Arabian sea obtained dur- 
ing the .season 1889-90. Ann. Mag: 
Nat. Hist., 1890, 295-311. Add. 1890.1 
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Alessandri, Giulo de. Sopra alcuni 
fossili aquitaniani dei dintorni di Acqui. 
Boll. Soc. Geol. Ital., 1900, 19. anno, 
549-554. • Add. 1900.1 

Alexander, . Ueber Fischver- 

giftung mit Vorstellung von Kranken. 
65. Jahresber. Schles. Ges. Breslau, 
1887 (1888), 42-49. — Breslau. Aerztl. 
Zeitschr., 1888, 10, 25-28. 

Add. 1888.1 

Alexander, J. E. Notes of two ex- 
peditions up the Essequibo and Maza- 
roony rivers in 1830 and 1831. Journ. 
Roy. Gcogr. Soc., 1832, 32, 67. 

Add. 1832.1 

Notes on oral gestation for several unnamed 
catfishes of Guiana. 


Alexander, M. L. The paddle-fish 
{Polyodon spnihula) Trans. Amcr. 
Fisheries Soc., 1914, 73-78. 

Add. 1914.1 

Alexander, W.B. On a specimen of 
Regalecus glesne Ascan. obtained in 
Australia. Rcc. W. Austral. Mus., 
Perth, 1914, 1, 236-240. Add. 1914.1 


Alexandrov, K. Der Fischfang im 
Wolgabassin oberhalb vofi Saratov. 1. 
Liefg. (Text in Russian) St. Peters- 
burg, 1909. 98 p. illust. 8°. 

Add. 1909.1 

Alghetti, Giro. Curiositil di storia 
naturale. Milano, 1914. 437 p. 644 

Add. 1914.1 

Fishes, p. 141-175. 89 figs. 


Allard, G. Du poisson consider6 
comme alimept dans les temps anciens 
et modernes et de ses effets sur I’orga- 
nismehumain. 1853. 96 p. 4'*. 

Add. 1853.1 

Allary, J . Le.s bateaux de peche ii 
moteur k Arcachon. Bull. Trim. En- 
seign. Pcches Maritimes, Paris, 1913, 
18,244-251. pi. 4 figs. Add, 1913.1 


, Oranf. Fish as fathers. Corr 

hill Magaz., 1890, n. s. 16, 164-176.- 
s Living Age, 1890, 71. 262 

Arcady, Londor 
1892. 157-176. Add. 1890. 

Breeding habits and parental care of fishes 

Allen, Hamson. On the pectort 
niaments in the sea robin (Primotu 
[Pnonotus] palmipes), Proc. Acac 
Nat. Sci. Philad,, 1885, 377. 

Add. 1885. 

Allen, /oeMsapA. Preliminary list c 
works and papers relating to the man: 


malian orders of Cete and Sirenia. 
Bull. U. S. Geol. Survey, 1882, 6, no. 3, 
399-562. Add. 1882.1 

Contains references to early natural history 
works dealing with fish and fishing. 

Alquen,F.i: .d’. Volistiindiges Hand- 
buch der feineren Angelkunst. Leipzig, 
1862. pi. & 122 figs. 8°. Add. 1862.1 

Ambrose, J. Some account of the 
petrel, the sea-serpent and the albicore, 
as observed at St. Margaret's bay. 
Proc. Trans. Nova Scotia Inst. Nat. 
Sci., 1864, 1, pt. 2, 34-44. Add. 1864.1 

Amermzew, S. Ueber Myxospori- 
dien aus der Gallenblase der Fische. 
Zool. Anz., 1907, 21, 831-834. 

Add. 1907.1 

Studien fiber parasitische Pro- 

tozoen. VII. Ueber Sporenbildung bei 
Myxidium sp. aus der Gallenblase von 
Coitus scorpius. Arch. Protistenkunde, 
1911, 23, 199-204. Add. 1911.1 

Amico, F . C. de. Osservazioni pra- 
tiche intorno la pesca, il corso, il cam- 
mino dei tonni. Messina, 1816. 

Add. 1816.1 

Amundsen, Roald, The northwest 
passage; being the record of a vovage 
of exploration of the ship “Gjoa " in 
1903 by Roald Amundsen, with a sup- 
plement by First Lieutenant Hansen, 
etc. 2 vols. New York, 1908. illust. 

Add. 1908.1 

Numerous references to fish and fishing in 

VOl. II. 

Anchieta, Jos^ d\ For biography, 
see Vol. I. Bocage, J. V..du, 1897.1. 

Anderson, A . Y . Bacteriological 
investigation as to the cause of an 
outbreak of disease among the fish at 
the marine laboratory, Bay of Nigg. 
28. Ann. Rept. Fishery Board. Scotland, 
parts. Aberdeen, 1911. Add. 1911.1 

Anderson, John. Dura Den. A 
monograph of the yellow sandstone and 
its remarkable fossil remains. Edin- 
burgh, 1859. 96 p. illust. 8°. 

Add. 1859.1 

^ Notes upon the Scotch fish and 

fisheries. Bull. U. S. Fish Comm. 1885. 

6, 217-221. Add. 1885.1 

Andre, Eughie. A naturalist in the 
Guianas. London, 1904. 310 p. illust. 

Add. 1904.1 

Modes of fishing, p. 75; 97; 135-136; 182-183; 
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Andres, Ad. Ueber Frei- und Ge- 
fangenleben einiger Nilfische. Barbus 
stigmaiopygus Blgr. und Barbus ajicma 
Blgr. Blatt. Aquar.-Terrar. Kundc, 
1914, 25. Jahrg., 423-424. fig. 

Add. 1914.1 

Andrews, E. A. An Amphioxus 
from Japan. Do Butsu Gaku Zasshi, 
1895, 7, 102-106. Add. 1895.1 

See also Andrews, E. A. 1895. 1. 

Andrews, William. On the sea fish- 
eries of Ireland [abstract] Edinburgh 
New. Phil. Journ., 1857, 6, 336-337. 

Add. 1S57.1 

On the eod and ling fisheries of 

Ireland. Dublin Quart. Journ. Sci. 

1861, 1, 382-396. Journ. Rov. 

Dublin Soe. 1860-62 (1862), 3, 224-239. 

Add. 1862.1 

Anet, Claude. The Manafi-i- Hei- 
wan, I. Burlington Magazine, 1913, 
23, no. 124. illust. Add. 1913.1 

Description of a 13th century Persian MS. 
bestiar>’ preserved in the private library of John 
Piemont Morgan in New York. A number 
of fishes are included among the admirably 
drawn animal figures. 

Anguita i Stiiven, V. La siguatera. 
Union Sant. Chile, 1897, 4, 345- 
349. Add. 1897.1 

Ankarcrone, Theodore. Bleunius si- 
neruns de.scriptus. Analect. Transalp., 
Venice, 1762, 1, 103-105. Add. 1762.1 

See also Ankarkrona. T. Pre-Linn., 1740.2- 

Annan, E. Ueber die Chondrioso- 
men der Gonocyten bei Knochenfischen. 
Anat. Anz., 1913, 44, 449-459. 5 figs. 

Add. 1913.1 

Annandale, Nelson. Fishes (In Il- 
lustrations of the zoology of the royal 
Indian marine survey ship “ Investi- 
gator,” under the command of Com- 
mander T. H. Heming and Capt. W. 
G. Beauchamp, part 9, plates 39-43. 
Calcutta, 1901-08) Add. 1901. .1 

Annaniassen, A. [Extracts from 
the report of his voyage to Iceland. 
From “ Selskabet for de Norske Fiske- 
ners Fremme ”.i 'Kept. U. S. Fish 
Comm. 1884 (1886), 12, 309-322. 

Add. 1886.1 

Annin (junior), James. Poachers or 
destructive visitors to fish ponds. Bull, 
U. S. Fish Comm. 1884, 4, 85-86. 

Add. 1884.1 

Anrep, V. K. Poisoning by fish and 
nsh poison (Text in Russian] Vrach, 


St. Petersburg, 1885, 6, 213-216.— 
Shorn. Rabot. Proizved. Lab. Anrepa, 
Kharkov, 1885-86, 1, 87-100. — Arch. 
Slaves Biol., Paris, 1886, 1, 341-355. 

Add. 1885.1 

Antipa, G. Legea pescultulal si re- 
zulatcle cs le dat. Buscar., 1899. 46 p. 
pis. Add. 1899.1 

Aragon, George. Les cotes dTslande 
et la peclie dc la rnorue. Rev. Deux 
Mondes, 1875, 45. annee, 744-779. 

Add. 1875.1 

Archer, Walter E. Natural history 
notes on salmon in Norway. 11. Ann. 
Rept. Fish. Board Scotland, 1893, pt. 
2, 55-71. Add. 1893.1 

[Reports on Scotti.sh salmon fish- 
eries). II. Ann. Kept. FLsh. Board 
Scotland, 1893, pt. 2, 5-20. — 12. Rept., 
1894, pt. 2, 5-20. — 13. Kept.. 1895, pt. 
2, 5-15. — 14. Kept., 189(), pt. 2, 5-31. 
— 15. Kept., 1897. pt. 2, 1-11. — 16. 
Kept., 1898, pt. 2, 35-71. Add. 1893.2 

Salmon disease on the Tweed. 

11. Ann. Rept. Fish. Board Scotland, 
1893, pt. 2, 72-105. Add. 1893.3 

Arenander, Isaac. M. (respond.) 
Ora.sken til Cuma Kronolax- och sik- 
fiskets forminskning, som ock de hjelpe- 
medel, som dcremot kunna vidtagas. 
Inaug. Dissert., Abo, 1771. 15 p. 4°. 
Reprint in Tidskr. Fiskerinar. Aquikult. 
(Malmgrcn), 1869, 36-37. Add. 1869.1 

Carl Robert Giers, prases. 1771.1. 

Arenberg, Pierre d' . Acclimatation 
du black-bass on France. Bull. Soc. 
Acclim. Paris, 1911, 68, 533-535. 

Add. 1911.1 

Aresu, Mario. L'ipofisi in Chimarra 
monstrosa L. Anat. Anz., 1914,47. 181- 
192. 4 figs. Add. 1914.1 

“Sacco appiattito sulla cui parete dorsalc si 
attacca posteriormente lobo cromofobo e sulla 
vcntrale anteriormente lobo cromofilo.” 

Ariola, Vincenzo. Di alcuni trema- 
todi di pesci marini. Boll. Mus. Zool. 
Anat. Comp. Univ. Genova, 1899. 10 

p. 5 pi. Add. 1899.1 

•; Osservazione sopra alcuni dibo- 

trii dei pesci. Atti Soc. Ligust. Sci. 
Nat. Gcog., Genova, 1899, 10, 60-70; 
160-167. Add. 1899.2 

Nota sul cestodi del Centrolo- 

phus pompiUus. Mon. Zool. Ital., Supp. 
Firenze, 1900, 11, 14-15. Add. 1900.1 
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Armistead, J . J . Atmospheric and 
other influences on the migration of 
fishes. Trans. Journ. Proc. Dum- 
friessh. Gallowav Nat. Hist. Antiq. 
Soc., 188S, 6, 30-37. Add. 1888.1 

The balance of nature in regard 

to our fisheries. Trans. Journ. Proc. 
Dunifriessh. Galloway Nat. Hist. Soc., 
1800, 6, 210-218. Add. 1890.1 

An anglers’ paradise and how 

to obtain it. London, 1895. 304 p. 

illust. Add. 1895.1 

Contains material on pond culture, and trout 
culture. 

Armistead, H. Trout wa- 

ters; management and angling. Lon- 
don, 1908. 203 p. Add. 1908.1 

Review in Nature, 1908, 79, 5. 

Armour, Andrew (Exhibition of fish 
remains from Cambuslangi Trans. 
Geol. Soe. Glasgow, 1807, 2, 29. 

Add. 1867.1 

Armstrong, James. A general cata- 
logue of the fossils (of the west of Scot- 
land) and their mode of occurrence, etc. 
Trans. Geol. Soc. Glasgow, 1871, 3 (ap- 
pendix), 06-77. Add. 1871.1 

Armstrong, .7. 0. Maskinong^ or 
Maskenozha. Forest & Stream, 1904, 
62, 298. Add. 1904.1 

Arnold, 7. Influence of naphtha on 
fish (Text in Russian) Izviest. St. 
Petersb. Biol. Lab., 1897-98, 2, no. 1, 

6-32. Add. 1897.1 

Arnold (junior), Isaac (“Gringo”, 
pscudon.) How do blackbass spawn? 
Forest & Stream, 1881, 16, 113. 

Add. 1881.1 

Arnold, Joh. Paul. Aynbhjidiaryn- 
godon niicrolejns. Wochenschr. Aquar.- 
Terrar. Kundc, 1914, 11. Jahrg., 443- 
444. fig. Add. 1914.1 

Cichlosoma bimaculalum. Ein 

alter Hekannter mit nouom Namen im 
neuen Kleide. Wochenschr. Aquar.- 

Terrar. Kunde, 1914, 11. Jahrg., 629- 
630. fig. Add. 1914.2 

■ Cyprinodon calaritanus Cuv. 

Uochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 679-680. fig. 

Add. 1914.3 

■ Fundulus guentheri Pfeffer. Wo- 

chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 213-214. 2 figs. 

Add. 1914.4 


Die Gattung Ctenops Mc- 
Clelland . Wochenschr. Aquar.-Terrar. 
Kunde, 1914, 11. Jahrg., 149-151. 4 

figs. Add. 1914.5 

Die Gattung Macropodus 

Lac4p. Wochenschr. Aquar.-Terrar. 

Kunde, 1914, 11. Jahrg., 377-380. 4 figs. 

Add. 1914.6 

Gobius lyricus Gir. Wochenschr. 

Aquar.-Terrar. Kunde, 1914, 11. Jalug., 
255-259. fig. Add. 1914.7 

Haplochilus celebensis Web. und 

seine Zucht im Zimmeraquarium. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 553-555. 2 figs. 

Add. 1914.8 

Mollienisia lalipinna Lesueur. 

Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 1-2. fig. Add. 1914.9 

Mollienisia velifera Regan. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 198-199. 2 figs. 

Add. 1914.10 

Otocinclus arnoldi Regan. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 297-299. 2 figs. 

Add. 1914.11 

Pclmatochromis annectens Blgr. 

Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 417. fig. 

Add. 1914.12 

Selene vomer L. W'ochenschr. 

Aquar.-Terrar. Kunde, 1914, 11. Jahrg., 
687-688. 4 figs. Add. 1914,13 

Tilapia iholloni Sauvage. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 733-734. fig. Add. 1914.14 

Ueber zwei neue Arten der 

Gattung Apistogramma. Wochenschr. 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg., 
695-696; 704-705. 2 figs. 

Add. 1914.15 

Unscre lebendgebarenden Zahn- 

karpfen. Wochenschr. Aquar.-Terrar. 
Kunde, 1914, 11. Jahrg., 58-60. 

Add. 1914.16 

Weiteres fiber Pterophyllum 

scalare. Wochenschr. Aquar.-Terrar. 
Kunde, 1914, 11. Jahrg., 41^3. 2 figs. 

Add. 1914.17 

Xiphorhamphus jenynsii Gthr. 

Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 170-172. fig. 

Add. 1914.18 
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Zur Xanienanderung der Icbend- 

gebarenden Zahnkarpfen. Wochenschr. 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg. 
46 figs. Add. 1914.19 

Ck)ntiDued under the following sub-titles: 

i. Die Gattung Xiphophorus Heckel. etc. 
p. 125-126. 3 figs. 

ii. Die Gattungen Plat>T)CBcilus und Poe- 
cilia. p. 235-236. 5 figs. 

iii. Die Gattungen Belonesox, Priapirhthys, 
Pseudoxiphophorus, Heterandria und Poecili- 
opsis. p. 332-334. 5 figs. 

iv. Die Gattung Mollienisia Le Sueur 1821. 
p. 397-399. 11 figs. 

V. DieGatlung Limia Poey 1855. p.453- 
456. 9 figs. 

vi. Die Gattungen Phalloptychus, Phallo- 
ceros und Cnesterodon. p. 533-537. 4 figs. 

vii. Die Gattungen Alfaro und Tomeurus. 
p. 589-590. 2 figs. 

viii. Die Gattung Gambusia Poey 1855. I. 
Teil. p. 795-796. 5 figs. 

ix. Die Gattung Gambusia und die Gattung 
Heterophalus Hegan. p. 819-820. 2 figs. 

Arnot, Shower of herrings in 

Kinross-shire [Quoted by R. Jameson) 
Edinburgh New Phil. Journ., 1826, 1, 
187. Add. 1826.1 

Amoux, E. Examen de I’etat de 
maturite sexuelle de quelques poissons 
du golfe de Marseille. Ann. Mu.s. Hist. 
Nat. Marseille {ZooL), 1889, 3, 95-99. 

Add. 1889.1 

Examen de la pdture de quel- 
ques poissons comestibles du golfe de 
Marseille. Ann. Mus. Hist. Nat. Mar- 
seille {Zool), 1889, 3, 87-95. 

Add. 1889.2 

Artaud, R. L. Notice pour servir 
k I’histoire naturelle du Goramy ou 
Gourami. Ann. Maritimes, 1827, 2, 
50-58. Add. 1827.1 

Ovarian gestation noted. 

Artigalas, , Layet, A., & 

Ferr§, G. See Layet, A., Artiga- 
las, , & Ferre. 

Arvelin, J. E. Rymiittylan silakka 
ja sen maine. Suomen Kalastus Lehti, 
1893, 2, 99-100. — Fiskeritidskr. Fin- 
land, 2, 100-101. Add. 1893.1 

^ Clupea spratlu^ (ausbovis) at Rymotyla and 
Its name 0) (use). 

Silakkakalain pyynti suvella 

Rymtitylan pitaj^sa ja sen lahiseudu- 
illa. Suomen Kalastus Lehti, 1893, 2, 
97-98. — Fiskeritidskr. Finland, 2, 97- 
99. Add. 1893.2 

Clupea sprattus fishing during the summer at 
Rymotyla village and its environs. 

Silakkakalain pyynnistii Luon- 

nonmaan saarella. Suomen Kalastus 
Lehti, 1894,3, 109-110. — Fiskeritidskr. 
Finland, 3, 109-111. Add. 1894.1 

Clupea eprailus at Luononmaa Island. 


Asher, xidolf. Bibliographical essay 
on the collection of voyages and travels 
edited and published by Levinius Hul- 
sius and his successors, at Nuremberg 
and Frankfort from anno 1598 to 1660. 
Berlin, 1839. 118 p. Add. 1839.1 

Assmann, P. Beitrag zur Kenntnis 
der iStratigraphie des oberschlesischen 
Muschelkalks. Jahrb. Preuss. Geol. 
Landesanst., 1913, 34, pt. 1, 268-340. 
pi. Add. 1913.1 

Atella, E., Brunelli, G. See Bni- 
nelli & Atella. 

Atkins, Charles G. On fishways. 
Kept. U. S. Fish Comm. 1872-73. 591- 
616. Add. 1873.1 

Salmon spawn. 7. Ann. Kept. 

Comm. Inland Fisheries Massachusetts, 
1873, 25-28. Add. 1873.2 

Memoranda relative to inclo- 
sures for the confinement of salmon, 
drawn from experience at Bucksport, 
Penobscot river, Maine. Bull. U. S. 
Fish Comm., 1884, 4, 170-174. 

Add. 1884.1 

Report on the propagation of 

Penobscot salmon in 1881, 1882. Re- 
port U. S. Fish Comm. 1881 (1884) 9, 
1085-1090. Add. 1884.2 

Report on the propagation of 

Schoodic salmon for 1881, 1882. Re- 
port U. S. Fish Comm. 1881 (1884), 9, 
1091-1106. Add. 1884.3 

Notes on foreign fish-culture 

and fisheries. Trans. Amer. Fisheries 
8oc. 1910 (1911), 423-438. Add. 1911.1 

Several selections from various foreign 
fishery journals. 

The Atlantic salmon. Trans. 

Amer. Fisheries 8oc. 1913 (1914), 173- 
178. Add. 1914.1 

Atkins, C. G., & Boardman, S. L. 
See Boardman & Atkins. 

Atkins, Charles (?., & others. A 
manual of fish-culture, based on the 
methods of the United States Commis- 
sion of Fish and Fisheries. Rept. U. S. 
Fish. Comm. 1898, 23, 340 p. 

Add. 1898.1 

Atwater, Wilbur Olin. On the chem- 
istry of fish. Proc. Amer. Assoc. Ad- 
vanc. Sci., 1884, 170. Add. 1884.1 

Analysis of a sample of fish 

guano made from salmon offal; by Mr. 
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Atwater, R’. 0. 

Joseph Spratt, of Victoria, British Co- 
lumbia. Bull. U. S. Fish Comm. 1884, 
4, 238. Add. 1884.2 

Tables illustrative of the nutri- 
tive value of fish. Bull. U. S. Fish 
Comm. 1884, 4, 203-205. Add. 1884.3 

— The chemical composition and 
nutritive value of food-fishes and aqua- 
tic invertebrates. Report U. S. Fish 
Comm. 1888 (1892), 16, 679-868. 

Add. 1892.1 

Atwood, athonicl E , [Notes on the 
habits of some marine fishe.s) Proc. 
Boston Soc. Nat. Hist. 1856-59 (1859), 
6, 175-176. Add. 1859.1 

Fisheries of the coast of Massa- 
chusetts. 5. Ann. Rept. Comm. Inland 
Fisheries Ma.ssachusetts, 1871, 63-74. 

Add. 1871.1 

On the possible exhaustion of 
sea fisheries. 5. Ann. Rept. Comm. In- 
land Fisheries Massachusetts, 1871. 60- 

Add. 1871.2 


Fisheries on the coast of Massa- 
chusetts. Rept. U. S. Fish Comm. 
1871-72 (1873), 1, 117. Add. 1873.1 


Unexplained variations in the 
yield of oil from cod livers. Bull. U. S. 
Fish Comm. 1883, 3, 431-432. 

Add. 1883.1 


Aubert, //. Die Bewegungsempfin- 
dung. Arch. Gesammt. Phvsiol., Bonn, 
39. Add. 1886.1 


Aubriet, Cl. Deux suites de papil- 
lons, d’oiseux et de poissons. (In Lam- 
bert, Bibliotheque de phvsique. 5 
vols. Parts, 1758. 12®) Add. 1758.1 


Recueil de coquillages et de 
poissons. (In Lambert, — Bibliotheque 
de physique. 5 vols. Paris, 1758. 

•> Add. 1758.2 

Aubry, O. Acara porlalegrensis Reg. 
und seine Zucht. Wochenschr. Aquar.- 


Terrar. Kunde,* 1914, 11. Jahrg., 727- 
730. fig. Add. 1914.1 

Audeville, Andre d\ Nos poissons 
d’eau douce. Bull. Piscicult. Prat., 
Paris, 1888. Add. 1888.1 

Auerbach, M. Ein Myxobolus im 
Kopfe von Gadns aeglefinus. Zool. Anz., 

1906, 30, 568-570. 4 figs. Add. 1906.1 

Bemerkungen liber Myxospori- 

dien heimischer Siisswasserfische. Zool. 
Anz., 1907, 32, 456^65. 7 figs. 

Add. 1907.1 

Lota rulyaris and Tinea vulgaris. 

Ein neuer Myxobolus in Brach- 

sen {Ahramis brama L.) Zool. Anz., 1907, 
31, 386-391. Add. 1907.2 

AVeitere Mittcilungen liber Myx- 

oholus (rglefnii Auerbach. Zool. Anz., 

1907, 31, 115-119. Add. 1907.3 

Studien liber die Myxosporidien 

der norwegischen Seefische und ihre 
Verbreitung. Zool. Jahrb., Syst. Abth., 
1912, 34, 1- 50. 5 pis. 5 text-figs. 

Add. 1912.1 

Augur, C. H. Fish nets: some ac- 
count of their con.struction and the 
application of the various forms to Amer- 
ican fisheries. Bull. I^. S. Fish Comm. 
1893 (1894), 13, 381-388. Add. 1894.1 

Austin, F. ir. G. On some of the 
fishes of the St. Lawrence. Trans. Lit. 
Hist. Soc. Quebec, 1866, n. s. 4, 103-120. 

Add. 1866.1 

Autenrieth, H. F. {jirwses) [1799- 
1874] Dissertatio inauguralis medica 
de piscibus venenatis, sectio prima . . . 
quam . . . prjcside H. F. Autenrieth 
. . . submittit F. J. Lipp, A’c. Tubin- 
gje, 1829. 31 p. 8®. Add. 1829.1 

F. J. Lipp, respond. 

Ayres, H. Some brain landmarks, 
with a consideration of the neuropore, 
nose, hjqmphysis and mouth. The Lan- 
cet-Clinic, Dec., 1907, 4 pages, 3 figs. 
Also separately; Cincinnati, 1907. 

Add. 1907.1 



B 


Kenapoiogievandonhaai 

loAc ^^®**^f*^* Noderl. Zeewozon, 
1905, 4 , 347-348. Add. 1905.1 

B., J Du repouplement des cours 
a can. La Pi.soiculture Pratique, 1899, 
6, no. 11, 189-192. Add. 1899.1 


La truite du lac de Gardt 

\Jrutia cnrpio) La Pisrioulture Pra- 
tique, 1899, 6, no. 11, 192-193. 

Add. 1899.^ 

B,, L. Smelts breeding in an aqua- 
rium. Ann. Mag. Nat. Hist., 1868, 4 
ser. 1 , 486. Add. 1868.1 

Th V. Bcsehr>'ving der diercn, en 
van zeidzaame visschen en gekorvenc 
aiertjes. Amsterdam, 1770. 170 p 

8°- Add. 1770 1 

Bab&k, Edward. Die Meehanik und 
innervation der Atmung (In Winter- 
8 ein, Hans. Handbucli der vergleiohen- 
den 1 hysiologie, I, Hiilfte 2, p. 265-918, 

lojfigs. Jena, 1912-14). Add. 1912.1 

Fiseho. p. 5‘Jl- 


Ueber die Tiitigkeit der Aterr 
zentren bei den Fischen. Internal. Ue> 
ft Hy^^robiol. & Hydrogr., lOK 

^Lchigan graylin 
tricolor) Trans. Amei 
I’ishenesSoc., 1900, 106-108. 

Add. 1900. 
John Pease. Report of th 

nshenes commissioner for British Co 

• C., 1903. 38 p. pis., maps, & charts 

Add. 1903. 

fisheries commis 

100'^ Columbia for the yea 

1903. Victoria, B. C., 1904. 15 p ; 

Add. 1904. 

T experiments in the buria 
^ eggs — suggesting a nev 

method of hatching salmon and trout 

Fisheries Soc. 1910 (1911) 
d93-396. 1911^ 

pnmitiva. origin, lenguas, tradiccionei 


e historia de las Indies do los .Vntilles 
Majores y los Lucavo.s. 2d. ed. Ila- 
bana, 1883. ' Add. 1883.1 

Native names of fishes. Fishing with (1 uiacan 
or remora. 


Bachmann, FreJa .1/. Tlie migra- 
tion of the germ cells in .lw/?/r?/s nehu- 
losus. Biol. Bull. Woods Hole, 1914, 
26,351-363. 2 pl.s. Add. 1914.1 

Backman, E. L. Om dot hypoto- 
ni.ska modieto inverkan i)3, Selacliiernas 
syrgasandning il^cbcr die Bedeutung 
(h's liypotonischen Mediums fi'ir die 
SauerstotTatnuing der Selacluori Lii- 
karef. Forh. Tp.sala, 1914, n. s. 20, 94- 

.Vdd. 1914.1 

IK'sum6 in German, p. 113-122. 


Baer, K. E. von. For biographical 
sketch see Stieda, L., K. K. von Baer. 
Fine biographische Skizze. Braun- 
schweig, 1878. xii, 301 p. port. 8°. 

I’eber die Kiemen und Kiemen- 

gefasse in den Embrvonen dor Wirbel- 
tiere. Arch. Anat. Physiol. (Meckel), 
1827, 556-568. Add. 1827.1 

X-eber das Gefass-System des 

Braunfisches. Nov. Act. Acad. Nat. 
Cur., Vratislaviaj & Bonnse, 1835. 17. 
393-408. pi. Add. 1835.1 

Ueber doppelleibigcn Missgo- 

burten. Mem. Acad. Sci. St. Petersb., 
1845, 6. ser. 4 , pt. 2, 79. Add. 1845.1 


Bagliozii, S. Alcune esperienze di 
fisiologia dci sensi negli animali marini 
(olfatto esenso tattile). Atti Soc. Ital. 
Progr. Sci., 1909, 2, 399. Add. 1909.1 

“Balistes. Elirninazione del seiiso visivo. 
benai olfattono e tattile squisiti.” 

. Physiologic des Nervensystems 
(in \V msterstein, Hans. Handbuch der 
vcrgleichenden Physiologic, Bd IV 

Add. 1910.1 

Fische, p. 33C-352. fig. 


. oinne un \\ mter- 

stein, Hans. Handbuch der vergleichen- 

t!" P- 520-554. 

Jena, 1912) Add. 1912.1 

Seitenorgane der Fische. p. 530-537 Pa. 

schmacksinn der Fische, p. 549-552, 
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Baikie, Edwin Simpson. The inter- 
national dictionary for naturalists and 
sportsmen, in English, French, and Ger- 
man, containing the terms used in . . . 
natural history and the sciences. Lon- 
don, Paris, & Strassburg, (1878-791. 
284 p. 8°. Add. 1878.1 

Baikie, William Balfour. Note on 
the Rev. G. Gordon’s list of Moray 
fishes. Zoologist, 1852, 10, 3599. 

Add. 1852.1 

Some account of the zoological 

Museum at Haslar Hospital (Gosport, 
England) Zoologist, 1852, 10, 3613- 
3615. Add. 1852.2 

Catalogue of the fishes of Ork- 
ney and Zetland. Zoologist, 1853, 11, 
384^-3847; 3950-3952; 4018-4020. 

Add. 1853.1 

Baily, William Hellier. Figures of 
characteristic British fossils, with de- 
scriptive remarks. Part 1, Cambrian 
and Lower Silurian; part 2, Lower and 
Upper Silurian; part 3, Upper Silurian 
and Devonian; part 4, Devonian, Old 
Red Sandstone, Carboniferous and Per- 
mian, 1867-75. 42 pis. 8®. 

Add. 1867.1 

This is Vol. I, complete (all published). 

Notice of some additional laby- 

rinthodont amphibia and fish from the 
coal of Yarrow colliery, near Castle- 
comer, County of Kilkennv, Ireland. 
Rept. Brit. Assoc. Adv. Sci., 48. meet., 
1878 (1879), 530. Add. 1878.1 

Baird, Spencer F. Memoranda of in- 
quiry relative to the food fishes of the 
United States. Smithson. Misc. Colls., 
1871, 10. Add. 1871.1 

Fish and their food. 8. Ann. 

Rept. Comm. Inland Fisheries, Massa- 
chusetts, 1874, 42-45. Add. 1874.1 

— Note on Dr. Suckley’s article on 
the North American species of salmon 
and trout. Rept. U. S. Fish Comm. 
1872-73 (1874), 2, 91. Add. 1874.2 

Address on fish-culture. Trans. 

Amer. Fish-culturists’ Assoc., 1876-77 
(1877), 64-69. Add. 1877.1 

Reports of the Commissioner 

for 1883, 1884, 1885, 1886. Rept. U. S. 
Fish Comm. 1883 (1885), 11, xvii-xcv. 
^ Ibid., 1884 (1886), 12, xiii-lxxi. — 
Ibid.y 1885 (1887), 13, xix-cxii. — Ibid., 
1886 (1889), 14, ix-lvii. Add. 1883.3 

— On the specimens received by the 
Smithsonian Institution from the United 


States life-saving service. i Pseudolriacis 
microdon from Amagansett, N. Y.) Bull. 
U. S. Fish Comm. 1884, 4 , 177-178. 

Add. 1884.1 

The sea fisheries of eastern 

North America. Rept. U.S. Fish Comm. 
1886 (1889), 14, 3-224. Add. 1889.1 

Baird, S. F., & GUI, T. N. See GUI 
& Baird. 

Baird, S. F., & Girard, C. Descrip- 
tions of some new fishes from the river 
Zuni. Proc. Acad. Nat. Sci. Philad. 
1853 (1854), 6, 368-369. Add. 1854.1 

Gila, new genus. 

Baird, William. Note on the occur- 
rence of Filaria sanguinaria in the body 
of Galaxies scriba, a fresh water fish 
from Australia. Proc. Zool. Soc. Lon- 
don, 1861, 207-208. Add. 1861.1 

Bajon, De Raia torpedine et 

Gymnoto electrico. Obs. Phys. (Ro- 
zier), 1772, 176. Add. 1772.1 

Baker, {Sir) Samuel White [1821- 
1893J Exploration of the Nile tribu- 
taries of Abyssinia. Hartford, 1868. 
608 p. illust. Add. 1868.1 

Silurids and other hsbes in the Atbara and 
Blue Nile rivers. 

Baker, Thomas R. A rain of fishes. 
Science, 1893, 21, 335. Add. 1893.1 

Baker, W . (Fishes of Somersetshire) 
(In his The Somersetshire fauna. Proc., 
Somerset. Archaeol. Soc., 1849-50, 1, 
140-148. Ibid., 2, 97-110; 116-122.) 

Add. 1849.1 

Balbiani, G. Lcs sporozoaires. 
Journ. Microg., 1883, 7. Add. 1883.1 

X. Myxosporidies ou Psorospermies des 
poissons, 143-147. 

xi <fe xii. Les myxosporidies [des poissonsl 
197-204; 270-281. 

Balfour, Henry. Kite-fishing (In 
Essays and studies presented to William 
Ridgeway on his sixtieth birthday — 
edited by E. C. Quiggin. p. 583-608. 
20 figs. Cambridge, 1913) Add. 1913.1 

Ball, James Dyer. Things Chinese: 
being notes on various subjects con- 
nected with China. 3rd ed. (revised 
and enlarged) London, 1900. 

Add. 1900.1 

Various notes on fishes; fishing with the 
cormorant, p. 147-149; with the otter, p. 663. 

The same. 4th ed. London, 

1904. Add. 1904.1 
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Ballot, . Notice sur deux 

carpes monstrueuses pech<5cs dans les 
6tangs. M6m. Soc. Roy. Sci. Orleans, 
1837, 1, 212 & 220. 2 pis. Add. 1837.1 

Ballowitz, Eynil. Die Nervenendi- 
gunpen der Pigmontzellen, ein Heitrag 
zur Kenntnis des Zusammenhanges der 
Endverzweigungen der Nerven niit dem 
Protoplasma der Zellen. Zeitschr. Wiss. 
Zool., 1893, 66, G73-706. 5 pis. 

Add. 1893.1 

Ten teleosts studied. 

TJeber das Vorkommen cchtcr 

peripherer Nervendnetze (von Torpedoj. 
Anat. Anz., 1894, 9, 165-169. pi. 

Add. 1894.1 

Ueber die Pigmentstromuiig in 

den Farbstoffzellen und die Kanalchen- 
struktur des Chromatophoren-Proto- 
plasmas. Arch. Gesammt. Physiol., 
1914, 167 , 165-210. 4 pis. & 6 figs. 

Add. 1914.1 

Hirnhaut von Gobius. 

Vier Momentaufnahmen der in- 

tracellularen Pigmentstromungen in den 
Chromatophoren erwachsener Knochen- 
fische. Arch. Zellforsch., 1914, 12 , 
553-557. pi. Add. 1914.2 

Zur Kenntnis des feineren 

Baues des Chromatophoren-Protoplas- 
mas. Arch. Zellforsch., 1914, 12 , 558- 
566. 2 pis. Add. 1914.3 

BanReld, E. J. My tropic isle. 
London, 1911. 315 p. illust. 8®. 

Add. 1911.1 

Much 6rst-hand data about the fishes of the 
barrier reef of Australia. 

The confessions of a beach- 
comber. Scenes and incidents in the 
career of an unprofessional beach- 
comber in tropical Queensland. Lon- 
don, 1913. 336 pp. 47 pis. 

Add. 1913.1 

Fishes, p. 137-167; fishing with Remora 
p. 239-246; with poisons, p. 269. 

Bang, Hofman. Om de fiskearter, 
som findes ved kysteme af det nordlige 
Fynen og i Odense Fiord. Tidskr. 
Naturv., 1823, 2, 357-379. 

Add. 1823.1 

Baraldi, Giovanni. L’osso sfenotico 
dei pesci teleostei (Parker) nell’ Om 
aries, L. Atti Soc. Tosc. Sci. Nat. 
Pisa, 1883-85, (Proc.-verb.), 4, 251-252. 

Add. 1883,1 

Barbolani di Montauto, G. V H is- 
iiophorus herschelii (Gray) nel terziario 


superiore. Pala'ontographia Italica, 
1910,16,1-22. 2 pis. Add. 1910.1 

Barfurth, Dietrich. Die Erschein- 
ungen der Regeneration bei Wirbel- 
tierembrvonen. 1903. (In Hertwig, 
O. Handbueh Entwickelungslehre der 

Wirbeltiere, 1906. vol. iii, pt. 3) 

Add. 1903.1 

This monograph appeared in 1903. Fishes, 
p. 4b-49: 74-78. 6 figs. 

Barker, E. L. The incipiency of the 
menhaden oil business. Bull. I . f'. 
Fish Comm., 1883, 3, 456. Add. 1883. 1 

Barlow, A.E. Report on the fish of 
the Nipissing and Temiscaming region, 
Ontario. Rept. Geol. Surv. Canada, 
1809, 10. Add. 1899.1 

Barnes, Ernest IF. The season of 
1910 at the Fisheries Experiment Sta- 
tion at Wickford, R. I. Trans. Ainer. 
Fisheries Soc. 1910 (1011), 365-370. 

Add. 1911.1 

Barreswil, Sur le blanc d’ab- 

lette {Alburnus lucidus) qui sert a la 
fabrication des porles fausses. C. R. 
Acad. Sci. Paris, 1861, 63, 246. 

Add. 1861.1 

Earliest demonstration of guanin in integu- 
ment of fishes. 

Barrett, John (director) A reference 
list of bibliographies [relating to Latin 
America] (In List of Latin American 
history and description in the Co- 
lumbus Memorial Library, with sup- 
plements nos. 1 and 2. ^\ashington, 
1907-1914. Supplement no. 2, 1914. p. 
123-132) Add. 1914.1 

Barrows, Walter Bradford. Flight 
of the flying-fish. Science, 1883, 1, 603. 

Add. 1883.1 

Bartet, & Raveret-Wattel, 

See Raveret-Wattel & Bartet. 

Barthelemy-Saint-Hilaire, J ules. 
Trait^s des parties des animaux, et de 
la marche des animaux d’Aristote, tra- 
duits en Frangais . . . et accompagn^s 
de notes perp6tuelles par J . Barthdlemy- 
Saint-Hilaire. 2 vols [in li. Paris, 
1885. 8°. Add. 1885.1 

Trait6 de la generation des ani- 
maux d’Aristote traduit en Frangais 
. . . et accompagne de notes perp^- 
tuelles par J. Bartheiemy-Saint-Hilaire. 
2 vols. Paris, 1887. 8°. Add. 1887.1 

Bartlett, S. P. Rescue work — the 
saving of fish from overflowed lands. 
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Bartlett, S. C. 

Trans. Amer. Fisheries Soc. 1910 (1911) 
153-158. Add. 1911.1 


Baskett, J. N. 
New York, 1899. 


Story of the fishes. 
297 p. 117 figs. 

Add. 1899.1 


Bassani, Francesco [1853-1916] For 

Lorenzo, G. de. 
1916.1. For biography and list of his 
works see D’Erasmo, G. Francesco Bas- 
^ni: Commemorazione. Coll. Soc. 
Geol. Ital., 1916, 36, xlix-lxxvi. portr. 


. ^ Sopra un pesce fossile dogli 
scisti calcareo-marnosi triassici del Gal- 
|,oflo prcsso Laveno sul lago Maggiorc 
{Pelfopleurus humilis Kner). Boll 
Com. Geol. Ital., 1914, 5. scr. 4, 101- 
105. pi. Add. 1914.1 


■; Sopra un Pholidophorus do 
Trias superiore del Tinetto nel golfc 
della Spezia. Rendic. Accad. Lincoi 
Roma 1914, 5. ser. 23, 2. sem., 379- 
oSS. fig. Add. 1914.2 

Bassett, F . S. Sea phantoms, in. 
P-1 1^02. Add. 1892.1 

Sea monsters, p. 203, with ex- 

tensive bibliography in foot-notes. 


Bassett-Smith, Percij William. A 
list of the parasitic Copepoda of fish 
obtained at Plymouth. Journ. Mar. 
Biol. Assoc., 1895-97, 4, 155-163. 

Add. 1895.1 


Ligcr, Louis, in 1700, of both of which many 
editions were issued. It includes ‘ La p^che.’ ” — 
Westwood & Satchell. 

Batchelor, John. The Ainu of 
Japan, etc. London, 1892. Add. 1892.1 

Spearing salmon and swordfish, fishing with 
nets and traps, p. 152-157. figs. 

Bates, W. H. Fishes’ eyes. Bull. 
N. Y. Zool. Soc., 1914, 17, 1170-1173, 
7 figs. Add. 1914.1 

Bateson, W . Sense of touch in the 
rockling (Motella) Journ. Mar. Biol. 
Assoc., 1889-90, n. s. 1, 214. 

Add, 1890.1 

Battara, Giovanni Antonio. Rerum 
naturalium. historia, nempe quadrupe- 
dum, insectorum, piscium, variorumque 
marinorum corporum, fossilium, plan- 
tarum ac praesertim testaceorum exis- 
tentium in Museo Kircheriano, edits 
iam a Phil. Bonanno, nunc vero nova 
methodo distributa, notis illustrata, in 
tabulis reformata, nouisque obseruatt. 
locupletata a Joh. Anton Batarra. 2 
vols. Rome, 1773-82. Add. 1773.1 

iSee also Buonanni. F., in Pre-Linn, section. 

Epistola selectas de re naturali 

observationes complectens. Arimini, 
1774. 25 p. pis. 4°. Add. 1774.1 

Epistola de pene rajarum centre 

Kleinium. Actis Sienensibus, [1774?] 

4, 313. Abstract in Com. de Rebus, 
19, 639. Add. 1774.2 


Further new parasitic copepod 
found on fish in the Indo-tropical rt 
gion. Ann. Mag. Nat. Hist., 1898, "t 
ser. 2, 77-98, 4 pis. Add. 1898. 

-- “ Some new or rare parasitic cope 
pods found on fish in the Indo-tropi 
region. Ann. Mag. Nat, Hist., 189^ 
7. ser. 2, 357-372. Add. 1898.! 

Bassompierre, , & Schneider 

■ . Envemmation par la piqdre d^ 

la yive; accidents d’intoxication sur 
aigue, traitement par le s4rum anti 
venimeux. Arch. M4d. Pharm. Mil. 
Pans, 1899, 34, 301-306. Add. 1899.: 

1 P • The stocking of in 

land watera with black bass. Fores 
& Stream, 1903, 60, 130-131, 

Add. 1903.: 

Bwtien, y. F . La nouvelle maisoi 
rustique, Edition entierement refondue 
etc., 3 vols. Paris, 1798-1804. 60 pis 
^ Add. 1798.1 

published bj 

stienne, Charles, in 1565, and afterwards bj 


Baudelot, . Analyse et traduc- 

tion d’un mdmoire d’Owjanikow sur le 
systeme nerveux de VAmphioxus lance- 
olatus. Bull. Soc. Nat. Strasbourg, 
1869, 2. ann., 16. Add. 1869.1 

Bauer, Johann Jacob {compiler). 
Bibliotheca librorum rariorum uni- 
versalis, oder vollstandiges Verzeichniss 
rarer Bucher, aus den besten Schrift- 
stellern. 4 vols. & 2 suppl. vols. 
Nurnberg, 1770-1774. Add. 1770.1 

Vol. i, 1770; vols. ii <fe iii, 1771; vol. iv, 1772: 
suppl. vols. i & ii, 1774. 

Bauer, Victor. Zur Hypothese der 
physikalischen Warmer^ulierung durch 
Chromatophoren. Zeitschr. Alkem. 
Physiol., 1914, 16, 191-212. fig. 

Add. 1914.1 

Contains only incidental reference to fishes. 

Baum, //., Henkel, Fr., & Stansch, 
K. See Henkel, Baum, & Stansch. 

L. G. N. Harengboekjes 
Tijdsch. Vereen. Nederl. Zeewezen, 
1905, jaarg. 4, 230-232; 373. 3 figs. 

Add. 1905.1 
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Bean, Barton A. Notes on a eollec- 
tion of fishes from Mexico, with de- 
scription of a new species of Platypoe- 
cilus. (P, quilzeoerisis] Proc. U. S. 
Nat. Mus., 1898 (1899), 21, 589-542. 

Add. 1899.1 

— — Fishes of the Bahama Islands. 
(In Shattuck, George B. (editor). The 
Bahama Islands. New York, 1905, 
p. 298-325.) Add. 1905.1 

Correct citation for Bean. B. 1903.1. 

Bean, Tarlelon H. A contribution 
to the biography of the commercial cod 
of Alaska. Trans. .4mcr. Fish-cult. 
Assoc,, 1881, lC-34. Add. 1881.1 

“ — Notes on a shipment by the 
United States Fish Commission, of 
California salmon {Oncorhynchu^ choui^ 
^a) to Tanners creek, Indiana, in 1876. 
Bull. U. S. Fish Comm. 1881, 1, 204. 

Add. 1881.2 

~ Account of a shipment by the 
United States Fish Commission of Cali- 
fornia salmon-fry (Oncorhynchus choui- 
cha) to southern Louisiana, with a note 
on some collections made at Tickfaw. 
Bull. U. S. Fish Comm. 1881 (1882), 1, 
205-206. Add. 1882.1 

^ The deep-sea fish, Malacosteus. 
Science, 1884, 3, 747. Add. 1884.1 

, 77 I^ist of the fishes distributed by 

^e United States Fish Commission. 
Kept. U. S. Fish Comm. 1882 (1884), 
10, 1039-1044. Add. 1884.2 

„ ~ {translator) Use of light in sea- 
fish^mg. Bull. U. S. Fish Comm. 1884, 
4 , 387-389. Add. 1884.3 

KT an anonymous article in the 

Norsk Fiakentidende. 1884, 3, no. 2. 114-116. 

£ 7 Report of the department of 
fishes of the U. S. National Museum. 
Kept U. S. Nat. Mas., 1883 (1885), 

Add. 1885.1 

On salmon caught in Lake Alex- 
andra. 8U 40' N. (In Greely, A. W. 
Inree years of Arctic service, etc. 2 
vols. London, 1886. Vol. II, Appen- 
dix, xii. illust. 8°) Add. 1886.1 

_ Report of the department of 
fishes of the U. S. National Museum. 

oS^o 1886 (1886), 

Add. 1886.2 

. Hybrids in Salmonidaj. Trans. 
Amer. Fisheries Soc., 1889, 12-20. 

Add. 1889.1 


Notes on ithe fishes taken on] 

the cruise of the “ Grampus ” on the 
southern mackerel grounds during the 
spring fishery of 1887. Bull. U. «. Fish 
Comm. 1887 (1889), 7 , 241-258. 

Add. 1889.2 

Report of tlie department of 

fishe.s of the U. 8. National Maseum. 
Kept. r. 8. Nat. Mus., 1887 (1889), 
105-110. Add. 1889.3 

Report of the department of 

fi.shes of the U. S. National Museum. 
Kept. U. 8. Nat. Mus., 1888 (1890), 
155-158. Add. 1890.1 

Report of the department of 

fishes of the U. S. National Museum. 
Rept. U. 8. Nat. Mas., 1889 (1891), 
369-370. Add. 1891.1 

Report of the department of 

fishes of the U. 8. National Museum. 
Rept. U. 8. Nat. Mus., 1891 (1892), 
219-221. Add. 1892.1 

Report of the department of 

fishes of the U. S. National Museum. 
Rept. U. 8. Nat. Mus., 1892 (1893), 
159-161. Add. 1893.1 

— ^ Report of the representative of 
the L nited States Fish Commission at 
the World’s Columbian Exposition. 
Rept. U. S. Fish. Comm. 1894 (1896), 
20, 177-196. Add. 1896.1 

Report on the propagation and 

distribution of food-fishes. Rept. U. S. 
Fish Comm. 1894 (1896), 20, 20-80. 

Add. 1896.2 

. The work of the United States 

Fish Commission. Trans. Amer. Fish- 
eries Soc. 1895 (1896), 75-82. 

Add. 1896.3 

Fish and game department of 
the Universal Ex^position of St. Louis. 
Trans. Amer. Fisheries Soc., 1904 
5-5-59. Add. 1904.1 

- — The muskalonge of the Ohio 
basin. Trans. Amer. Fisheries Soc., 
1908, 145-151. Add. 1908.1 

. Report of the state fish cultur- 
^t. Ann. Rept. Forest, Fish & Game 
Comm. N. Y., 1907-09 (1910), 308-357. 

Add. 1910.1 

. ' Report of the state fish cultur- 
jst. 16. Ann. Rent. Forest, Fish & 
Game Comm. N. Y., 1911, 137-142. 

Add. 1911.1 
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Beardi J . On the development of 
the common skate {Raja haiis). 8, 
Ann. Kept. Fishery Board Scotland. 
1892,300-311. 3 pis. Add. 1892.1 

supposed law of metazoan 
development. Anat. Anz., 1893, 8, 22- 

29- Add. 1893.1 

Larval forms of fishes considered. 

The numerical law of the fjerm 

cells. Anat. Anz., 1902, 21, 189-200. 

Add. 1902.1 

Studies on eggs of fishes. 

Beaufort, Lfei'cn Ferdinand de. Die 
Anatomie und systematische Stellung 
des genus Kurtus Bloch. Mon)h. Jahrb 
Leipzig, 1914, 48, 391-410. pi. ' 

Add. 1914.1 

Skeletten ven Kurins indicus 

^ /v. gulliveri. Tijdschr. Nedcrl 

Dierk. Verccn., 1914, 2. ser. 13, i-iii. 

Add. 1914.2 

Beaugrand, C, L’aquarium du 
Havre. 1884. 103 p. 20 pis. 

Add. 1884.1 

JL % « • ^ Ilcnri. Les poissons 

6lectriques. Lum. Elect., 1884, 13. 201- 
207, 251-257, 334r-338, 372-375. 

Add. 1884.1 

Note sur le Protoptdre {Protop- 

terus anneclens) C. R. Mem. Soc. Biol 
Pans, 1889, 41, 556-558. Add. 1889.1 


Le canal carotidien des rous- 

settes. C. R. Mem. Soc. Biol. Paris 
1892, 44, 914-916. Add 1892.] 

Beccari, Odoardo. Wanderingsin tin 
great forests of Borneo: travels and re^ 

a naturalist in Sarawak. 
[1865-1868]. London, 1904. 424 p 

Add. 1904 1 

Habits Toxoies jaculator, 139-141 Oral 
gestation in a siluroid. 160. Colored siluroid 

237 240 ^^"p’ names of fishes. 

fish 240 Itn' 239. Talking 

fish. 240. 293. Sharks m forest water. 304. 313- 

(Derri 3 ^:^ 2 jS^ with “Tuba” 

Becke, Louis. Wild life in southern 
seas. London, 1897, 369 p. 

^ Add. 1897.1 

D 37° ahellhooks. 

D lli-lf? TK. P ;®S-78. fieep sea fishing, 
p. IIJ 127. The palu or purgative fish. 119. 

By rock and pool on an austral 

New York, 1901. 250 p. 8®. 

Add. 190i.l 

Much interesting data on habits of fishe* 
and on modes of fishing in the South Seas. 


shore. 


Notes from my south sea log. 

London, 1905. 352 pp. Add. 1905.1 

Valuable data about sharks and other fishes. 

Neath austral skies. London, 

1909. Add. 1909.1 

Method of fishing for Ruvettus, the purgative 
fish. Habits of sharks and other fishes. 

Becker, Karl. Der dreistachliche 
Stichling {Gasierosleus aculeatus L.). 
Seine Zucht und Pflege im Zimmer 
Aquarium. Wochenschr. Aquar.-Terrar. 
Kunde, Braunschweig, 1907, 4, no. 38. 

Add. 1907.1 


Beckley, {Mrs.) Emma Metcalf. Ha- 
waiian fishing implements and methods 
of fishing (abstract) Bull. Bur. Fisher- 
ies, 1886 (1887), 6, 245-256. 

Add. 1887.1 

See also Beckley, 1883.1 

Beebe, Mary Blair & Beebe, C. Wil- 
liam. Our search for a wilderness. 
New York, 1910. Add. 1910.1 

The crucifix in the catfish skull, p. 13, fig. 5. 
Habits of Anablcps. 

Beeson, Charles //., & Eigenmann, 
Carl //. See Eigenmann & Beeson. 

Behr, S. von. Address made at the 
rneeting of the German Fishery Asso- 
ciation, at Berlin, March 16, 1877, by 
Herr von Behr, of Schmoldov, president 
of the association, member of the Ger- 
man Parliament. Rept. IT. S. Fish 
Comm. 1875-76 (1878), 4, 1014-1024. 

Add. 1878.1 

See also Behr, S. 1877.1. 


Beintker, E. Die iiltesten Urkunden 
der Anklamer Fischerinnung. Monats- 
bliitter Ges. Pommersche Gesch. Alter- 
tumskunde, 1912, no. 4, 49-61. 

Add. 1912.1 

Belding, DanaL. The inland waters 
of Massachusetts. How the Massachu- 
setts department of fisheries and game 
IS stocking inland waters with the fishes 
best adapted to the environment. Sci- 
ence Conspectus, 1914, 4, 71-74. 

Add. 1914.1 


J. iNote sur un cas d intoxi- 
cation par des oeufs de harengs. France 
Paris, 1886, 2, 1458-1460.— 
Bull. Soc. Clin. Paris, 1886 (1887), 10, 
124-126. Add. 1886.1 


Bell, Francis Jaffry. Description of 
a new species of Tristomum from His- 
tiophorus hrevirostris. Ann. Mag. Nat. 
Hist., 1891, 6. ser. 7, 534-545. 

Add. 1891.1 
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Bell (junior), Robert. On tlie natural 
hwtory of the gulf of St. Lawrence, and 
the distribution of the mollusca of ea^t- 
wn Canada. Canadian Natural. & 
Geol., 1859, 4, 197-220. Add.’lSo9.1 


Report on an exploration of the 

coast of Hudson’s bay, in 1877. 

Canada, 1877-78 
(1S79),6, 1-37C. Add. 1879.1 


Benard, C. La pcclie a vajxMir 
et le depcuplcinent des fonds sou-s- 
niarins. Copenhagen, 1902. 17 p. 

Add. 1902.1 

_ ^ L’oeeanographie, les peches ma- 

ritiines et les produites de la nier a I’ox- 
position eoloniale de Marseille on lOOO: 
rapport general. Marseille, 1907. 528 
P- 118 pis. Add. 1907.1 


,T 7 ~ I^eoent explorations to the soutI 
of Hudson’s bay. Geogr. Journ., 1897 

Add. 1897.] 

Fishes, p. 16; nest-building habits of Semo 
Ulus corpurahs, p, 16. 

Bell, IF, A. The Joggins Carbonifer- 
ous section. [Nova Scotiai (In Kxcur- 
Bion in eastern Quebec and the Mari- 
time Provinces. Canada Dept, of 
Mines, Geol. Survey, Ottawa, 1913, 
Guide Book, no. 1, pt. 2, 320-346. pi, 

Add. lOlii 

■ A & Polara. G. Sulla tos- 

sicita del .siero di sangue di alcune specie 

Iff Sper. Sci. 

Aff., 1907, 6, 598-622. Ad<l. 1907.1 

vlnffuiUa Mur(pna fialena. 

balenrir^^^^^' and CnTigromurrrna 

lei so ’ poisonous. Serum of Ophichthys 

Bellesme, Jousset de. De I’eniploi 
aes hltres en pisciculture. La Piscicul- 
ture Pratique, 1899, 6, no. 10. 169-179. 

Add. 1899.1 

C.F. Del peso absoluto 
visceri negli animali ver- 
tehrati (Pesci) con deduzioni fisio-pato- 
logico. Torino, 1849. 162 p. 4®. 

Add. 1849.1 

Bellini, Arluro. Intorno all docapi- 

Neptunia, Ve- 
nezia, 1901, 16, 17-18. Add, 1901.1 

Bellotti, Cristofnro. Deserizione de 

PerT^ fos.sili de 

Perledo e di altre loealiti Lombarde. 

Un Stoppani A. Studii Reologici e pale- 

?ann Lombardia, etc. Mi- 

lano, 18o7. XX, 461 p. 3 pis. 1 t.ab. 

Add. 1857.1 

fattB j^^”*^'^,jH!ol 9 Kiche. Osservazione 
mmse^r ; •ttiologica del eivico 

AtH o *n Milano. 

^6 16.5-181. text-fig. Add. 1883.1 

I leptocephali del mare di Messina. 


“ ll terremoti ed i pesci del M. 

®°o- Ital. Sei N 
Milan, 1887, 30, 351-352. Add.' 188 


Benecke, y^cW/(o/d. Die Nutzung des 
Wa.ssers (lurch Fisclizucht. Landwirtli- 
schaftliche Thicrzucht, 1884. 4. nos. 
119-133. Add. 1SS4.1 

Tins i.<i translatc(i as follows; 


• TTilizIng water hv fisli culture. 

Kept. r. S. Fish Comm! 1SS3 (1885), 
1101-1131. oi)Is. Add. 1885.1 

Beneden, Pierre Joseph Vtrn . For ac- 
count of life and works, sec l\cmna, Ad. 
La vie (‘t I’d'uvrc d’un zoologiste. An- 
vers, 1897. 137 p. 8°. 

Los hclminthcs ccstoidcs, con- 

sid6res sans lo rap])ort do lours rneta- 
morplioscs, do lour composition anato- 
iniquo et dc lour classification et mention 
de qiielqucs e.speces nouvolles do nos 
poissons plagiostomes. Bull. Acad. 
Roy. Sci. Belgique, 1849, 16. pt. 2. 269- 
282. Ibid., 1850, 17, pt. 1, 102-108. 

Add. 1849.1 

Note vsur un erustacd parasite 

nouveau, avec IVmumeration des os- 
p^ces de cettc clas.se qu’on ob.serve sur 
les poissons du littoral de Belgique. 
L’Institut, 1851, 19 (sec. 1), 285-286. 

Add. 1851.1 

Abstractor Beneden. P. J. van, 1851.1 

Sciprtnus glarialis; ses parasites. 

L’Institut, Paris, 1853,21 (sec. 1), 354. 

Add, 1853.1 

Ab.«;tract of Beneden. P. J. van. 1853.4. 

Notesurl’Octobothrium du mcr- 

lan et sur axine de Torphie. Bull. Acad. 
Roy. Sci. Belgique, 1856, 23, pt. 2, 643- 
654. pi. — LTnstitut, 1857, 26. 643- 
644. pi. Add. 1856.1 

Note sur un tr^matode nouveau 

du maigre d’Europo. Bull. Acad. Rov. 
Sci. Belgique, 1856, 23, pt. 2, 502-508. 
pi.— • L’Institut, 1857, 26, 142-143. 

Add. 1856.2 

. Sur les parasites de VOrlhaqo- 

rtscus viola. L’Institut, 1856, 24, 83-84 

^ „ Add. 1856.3 

also Beneden. P. J. van. 1855.1 



18 


AMERICAN MUSEUM OF NATURAL HISTORY 


BEN 


Beneden, P. J, v. 

. Animal messmates and para- 
sites. New York, 1876. xxviii, 274 p. 
^lust. Add. 1876.1 

Parasitic 6sh and fish parasites. 

Deux cestodes nouveaux de 
Lamna cornuhica. Bull. Acad. Roy. Sci. 
Belgique, 1889, 3. ser. 17, 68-74. pi. 

Add. 1889.1 

~ sur le squale p^lerin. 

f^l- Acad. Roy. Bruxelles, 1893, 26, 

Add. 1893.1 

Benedict, Harris M. On the struc- 
ture of two fish tapeworms from the 
genus Proteocephalus Weinland. Cen- 

^ Parasitenk. Jena, 

1902, 31, Abtheilung 1, 119. 

Add. 1902.1 

Review of Benedict, H. M., 1900.1. 

Bemgnus, Siegfried. In Chile, Pa- 
tagonien, und auf Feuerland: Ergeb- 
^e mehrjahriger Reisen und Studien. 
Berlin, 1912. 369 p. Add. 1912.1 

Patagonian fishes. 350-382. fig. 

Bening, Beschreibung des 

lobiaa (fischesj Hannov. Mag., 1780, 

Add. 1780.1 

Wanderings in 
New South Wales, Batavia, Pedir Coast, 
Singapore, a.nd Chinaj being the journal 

those countries during 
loo?' 1833, and 1834. 2 vols. London, 
1834, Add. 1834.1 

Fishes, I,p. 17; 29-35: 42: 179-181 • 242 - 

274 i 2 ^"l.^ "• sickfng f.t 

Bennett, John Hughes. On the 
parasitic vegetable structures found 
growing on living animals. Trans! Roy. 
Soc. Edinburgh, 1842 (1844), 16, 277- 
294. pi. Add. 1844.1 

parasite on gold fish, p. 284- 

• neodore. Fishing in the Greek 

glands. Pop. Sci. Monthly, 1889, 36, 

Add. 1889.1 

BSrenger-Feraud, I,ourere<.AeanBap- 

uste. Etude d’un empoisonnement 
multiple survenu k Lorient par I’usace 

1884, 42, 440-456. Ihid., 1885, 43, 5- 

Add. 1884.1 


Berg, Carlos. For biographical and 
bibUographical notices, see Vol. 1. Gal- 
lardo, A. 1902.1; Vol. II. Schweder, G. 
1902.1; Zeballos, E. S. 1897.1, 

'Berg ^ Lew Semenovyitch. Faune de la 
Russie. Petrograd, 1914. Add. 1914.1 

Poissons, vol. iii, pt. 2. 337-704, 3 pis. 


Recherches sur les accidents que 
provoque la morue alt4r6e. Ann. Hyg. 

331-340, 427- 
456, 516-549. Add. 1885.1 


Notice sur le genre Aspiopsis 
Zugmayer. Ann. Mus. Zool. Acad. Sci., 
Petrograd, 1914, 19, xxv-xxvi. 

Add. 1914.2 

“ Les poissons du fleuve Toumen- 
Oula (Cor4e) collectionn^s par A. I. 
Czerski. Ann. Mus. Zool. Acad. Sci., 
Petrograd, 1914, 19, 554-561. 

Add, 1914.3 

. ^^i^rage zur Anatomie 
^d Physiologie von Luvarus imperialis 
Raf. II. Das Auge (In Krukenberg, C. 

Physiol. Studien Adria. 
Heidelberg, 1881, 1, 4. Abth.. 21-28. 

P*') Add. 1881.1 

Bergius, Bengt, & Marwitz, 


Auszug zweyer Briefe liber die 
Natur-Geschichte und Verpflanzung des 
Sterlets. Beschaft. Berlin. Gesell. Na- 
turf. Freunde, 1776, 2, 534-535. Ibid., 
4, 91- Add. 1776.1 

Bergman, Arvid M. Die rote Beu- 
lenkrankheit des Aals. Ber. Bayr. Biol. 
Versuchstat, Munchen, 1909, 2. 2 pis. 

Add. 1909.1 

Bergmann, Carl, & Leuckart, C. G. 
F . R. Anatomisch-physiologische Ue- 
bersicht des Thierreichs. Vergleichende 
Anatomie und Physiologie. Stutteart. 
1855. 690 p, 438 figs. Add. 1855.1 

f ^ V ^ M. J. Egg parasites and 
their relatives. Intell. Obs., 1864, 6. 

147-153. pis. Add. 1864.1 

Fungi on fish eggs. 

Bernard, .Claude. Remarques sur 
1 anatomie compar^e du pancreas. C. 
R. M6m. Soc. Biol., Paris, 1849, 117- 
119. Add. 1849.1 

• “ M4moire sur le pancreas, etc. 
C. R. Acad. Sci. Paris, 1856, Supp. I. 
379-563. 9 pis. Add. 1856.1 

Fishes, p. 636-547. 

, Legons sur les ph6nom^nes de la 
vie communs aux animaux et aux v4g6- 
taux. 2 vols. 1879. Add. 1879.1 

Glycogen in fishes. II. p. 98. Pancreas of 
Raia, II, p. 350, 

Bert, Paul. [1833-1886] Catalogue 
m4thodique des animaux vert^br^s qui 
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vivent ^ sauvage dans le d6parte- 
ment de TYonne, &c. Paris, 1864. 
xxii, 129p. 2 pis, S°, Add. 1864.1 

Notes diverses sur la locomotion 

chez plusieurs esp^ces animales. M^m. 
Soc. Sci. Bordeaux, 1866, 4, 59. 

Add. 1866.1 

La mort des animaux d’eau 

douce que Ton immerge dans Teau de 
mer. C. R. Soc. Biol., 1873, 5. ser. 3, 
59-61. Add. 1873.1 

Sur la cause de la mort des ani- 
maux d’eau qu’on plonge dans I’eau de 
mer r^ciproquement. C. R. Acad. Sci. 
Paris, 1883, 97, 133-136. Add, 1883.1 


Bettoni, Eugenio. For biography 
and list of works see Kendic. Inst. 
Lomb., Milano, 1898, 31, 1285-1299. — 
Comment. Ateneo Brescia, 1899, 20-23. 

Progetto di stazione di piscicol- 

tura da fondarsi a Brescia. Comment. 
Ateneo Brescia, 1886, 133-138. 

Add. 1886.1 

(Della importazione dei Core- 

goni nei laghi Maggiore e di Comoi 
Comment. Ateneo Brescia, 1894, 49-58. 

Add. 1894.1 

Casi di emiteria presentati dal 

luceio. Kendic. Inst. Lomb., Milan, 
1895, 28, 1012-1017. Add. 1895.1 


Berthier, C. La morue rouge. 
Lyon, 1889. 60 p. Add. 1889.1 

A medical thesis. 


Berthoule, Am^dee. Les migrations 
sous-marins (sardines). Bull. Soc. 
Acclim. 1887, 34, 97-110. Add. 1887.1 

— Observations relatives k la com- 
munication (de M. Egasse sur la grande 
pdche k la cote occidentale d’Afriquej 
Bull. Soc. Acclim. France, 1888, 36, 
565-568. Add. 1888.1 

Les saumons de Calif ornie 

(Salmo quinnatf Salmo gairdnerii) dans 
le bassin de la M^diterran^e. Bull. 
Soc. Acclim. France, 1889, 36, 274- 
289. Add. 1889.1 


La truite de TOued Zour. Bull. 

Soc. Acclim. France, 1890. 37, 1182- 
1189. Add. 1890.1 

Bertonip A. de Winkelried. Fauna 
Paraguaya. CatAlogos sistemdticos de 
los vertebrados del Paraguay. Peces, 
batracios, reptiles, aves y mamiferos 
conocidos hasta 1913. Asuncidn [19141 
86 p. 8®. Add. 1914.1 

Pecea, p. 5-15. 


Bertram, James G. On the possibil- 
ity of exhausting the sea fisheries. Kept. 
U S. Fish Comm. 1871-72 (1873), 1, 
1^1-144. Add. 1873.1 

4 


, Bestehom, Friedrich. Falschung 

P^l^damer Fischereiurkunde. 

1913, Heft 1, 
2UO-203. Add. 1913.1 


, geschichtliche Entwickelung 

des markischen Fischereiwesens, ein 
Beitrag zur Kultur- und Wirtschafts- 
ges^K^te der Mark Brandenburg. 
Arch. Fischereigesch., 1913, Heft 1. 1- 
199- Add. 1913.2 


Biarno, Einar. De pneparatione 
Gadi sub nomine, Gadus ex Terra Nova 
& Gadus in rupibus siccatus (Klipfisk), 
noti. Kit. Pesz Islenzka Laerdoms- 
Lista Felags., 1782, 3, 1-27. 

Add. 1782.1 

Bickel, Adolf . Beitriige zur Riicken- 
marksphysiologie des Aales. Arch. 
Gesammt. Physiol., 1897, 68, 110-119. 

Add. 1897.1 

Beitriige zur Riickenmarksphys- 

iologie der Fisohe. Arch. Anat. & 
Physiol., 1900 (Physiol. Abth.), 4S1- 
484. Add. 1900.1 

Bicknell, E. P., & Dresslar, F. B. 

A review of the species of the genus 
Pimephales. Proc. Acad. Nat. Sci. 
Philad., 1885, 63. Add. 1885.1 

Biedermann, W. Untersuchungen 
uber das Magenepithel. Sitzb. Akad. 
Wiss. Wien (Math-Natur Klasse), 1875, 
71, 377-398, pi. Add. 1875.1 

Elektrophysiologie. 2 vols. 

Jena, 1895. 857 p. 281 figs. 

Add. 1895.1 

Die e.ektrischen Fische, p. 748-842. 52 figa. 
English translation by F. A. Welby, London, 

AO wO» 


Die Aufnahme, Verarbeitung 

und Assimilation der Nahrung (In Win-? 
terstein, Hans. Handbuch der verglei- 
chenden Physiologic, Bd. II, Halfte 1, 
p. 1-1563. 465 figs. Jena, 191D 

Add. 1911.1 

Die Ernahmng der Fische, 1049-1115. 20 

figs. 

This contains an extensive bibliography. 

Biertiaum, Georg. Untersuchungen 
iiber den Bau der Gehororgane von 
Tiefseefischen. Zeitschr. Wiss. Zool 
1914, 111, 281-380. 2 pis. & 17 figs. ** 

Add. 1914.1 



20 


AMERICAN MUSEUM OF NATURAL HISTORY 


BIE 


Biese, Franz. Die Philosophie des 
Aristoteles, in ihrem inneren Zusam- 
menhang . . . aus dessen Schriften ent- 
wickelt. 2 vols. Berlin, 1835-42. 8®. 

Add. 1835.1 

Bietrix, E., & Fabre-Domergue, 
P. See Fabre-Domergue & Bietrix. 

Bigelow, Henry R. Explorations in 
the gulf of Maine, July and August, 
1912, by the U. S. Fisheries schooner 
“ Grampus.” Oceanography and notes 
on the plankton. Bull. l\Ius. Comp. 
Zool. Harvard Coll., 1914, 68, no. 2, 
31-147. 9 pis. Add. 1914.1 

List of fishes begins at p. 107. 

Biot, J. B. Ueber die Natur 
der in der Schwimmblase enthaltenen 
Luft. Journ. Chemie. Physik. Mineral. 
(Gehlen’s), 1807, 4 , 582-602. 

Add. 1807.1 

Translation by J. J. Stolz of J. B. Biot. 
1807.1. 

Birge, E. A., & Juday, C. The in- 
land lakes of Wisconsin; the dissolved 
gases of the water and their biological 
significance. Madison (Wis.i 1911. 
259 p. illust. 4®, Bull. U. S. Fish 
Comm. 1912 (1914), 32 , 525-610. 6 pis. 
& 23 text-figs. Add. 1911.1 

Biro, Ludwig. Beschreibender Cata- 
log der ethnographischer Sammlung 
Ludwig Bird’s aus Deutsch-Neu-Guinea 
(Astrolabe-Bai). Budapest, 1901. 

Add, 1901.1 

Fishing apparatus (poison, nets, spears, etc., 
66^71). 

. Datcn zur Schiffart und Fische- 

rei der Bismarck-Insulaner. Anz.Eth- 
nog. Abth. Nat. Mus., 1905, 4. Jahrg., 
57-73. 26 figs. Add. 1905.1 

Fishing with nets, traps, poisons. 

Biseboff, T. W . L. von. Ueber den 
Bau der Magenschleimhaut. Arch. 
Anat. Physiol. (Muller), 1838, 503-525. 

Add. 1838.1 

Description anatomique du Le- 
pidosiren paradoxa. Ann. Sci. Nat. 
(Zool.), 1840, 2 ser., 14 , 118-159. 5 pis. 

Add. 1840.1 

Translation by M. Hubotter of Bischoff, 
1« 1^* VV ,, lo40.l 

Bischofif, W. Anleitung zur Angel- 
uscherei. 3. Auflage, neu bearbeitet 
vom Bayerischen Landes - Fischerei- 
Verein. Munchen. 1908. xvi, 285 p. 
5 pis. 183 figs. 8®. Add. 1908.1 



Bishop, W. H. Fish and men in the 
Maine islands. (Harper's Handy Se- 
ries), New York, 1885. 129 p. illust. 

Add. 1885.1 

Bissell, J. H. President's address 
[On fish-culture in the United States] 
Trans. Amer. Fisheries Soc., 1889, 6-11. 

Add. 1889.1 

Blackford, Eugene G. For memorial 
notice, see Vol. I., Dean, B., 1905.2. 

American fish foods (In De- 
pew, Chauncey, M. One hundred years 
of American commerce. 2 vols. New 
York, 1895. 8°.) Add. 1895.1 

Blackford's article covers p. 390-395. 

Blagden, C. O,, & Skeat, W, W. See 
Skeat & Blagden. 

Blair, Emma Helen, & Robertson, 
James Alexander, The Philippine Is- 
lands, 1493-1898. 55 vols. Cleveland 
lOhioi, 1903-1919. Add. 1903.1 

For over 100 references to fishes (native and 
scientific names given) and fishing, see their ex- 
cellent index. 

Blakey, Robert. Angler’s complete 
guide to the rivers and lakes of England. 
London, 1859. 184 p. Add. 1859.1 

Earlier editions: London. 1853 and 1856. 

The angler’s guide to the rivers 

and lochs of Scotland. London, 1859. 
illust. 12®. Add. 1859.2 

An earlier edition, London, 1854. 

Angling; or, how to angle, and 

where to go. London, 1862. illust. 
16°. Add. 1862.1 

Blanc, Henri. Le Pelromyzon pla- 
neri. Bull. Soc. Vaud., Lausanne, 1890, 
26, xxiii. Add. 1890.1 

Blanchard, Emile I1819-1900I For 
memorial notice see Vol. I. Bouvier, 
E. L. 1900.1. 

Rapport sur le concours pour le 

grand prix des sciences physiques de 
1862. (Anatomie compar(5e du systeme 
norveux des i)oissons) C. R. Acad. Sci. 
Paris, 1862, 66, 951-953. Add. 1862.1 

Observations relatives A une 

communication de M. Carbonnier, sur 
le mode de respiration de diverses es- 
peces de poissons it pharyngiens laby- 
rinthiformes. C. R. Acad. Sci. Paris, 
1874, 78 , 502-503. Add. 1874.1 

Les ouvrages de M. A. Forel sur 

le lac L6man et les autres lacs de la 
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Suisse. Journ. Savants, 1896, 171-180; 
237-246; 301-309. Add. 1890.1 

Blanchard, Raphael. Sur un infu- 
soire peritriche, ectoparasite des pois- 
sons d’eau douce. Bull. Soc. Zool. 
France, Paris, 1885, 10, 277-280. pi. 

Add. 1885.1 

Experiences sur la marmotte en 

hibernation. II. Action du serum d’an- 
guille. C. R. Mem. Soc. Biol., 1003, 
66, 736-739. Add. 1903.1 

Blanchon, H. L. Alphonse. Du cy- 
prin de la Chine ou poisson rouge, son 
eievage. La Pisciculture Pratique. 
1899, 6, no. 10, 179-184. Add. 1899.1 

La pisciculture amateur. Paris, 

1909. 27 p. Add. 1909.1 

1. Etevage pratique et lucratif des poissons 
carnivores; anguille et truite. etc. 

2. Elevage pratique des poissons dorncstiques ; 
carpe et brdme. 

3. Poissons rouges ou Cyprin dore. 

Les races do carpes ameliorces. 

Cosmos, Paris, 1913, n. s. 68, 148-149. 

Add. 1913.1 

Bland-Sutton, {Sir) John. See Sut- 
ton, J . Bland. 

Bleeker, Peter [1819-1878] For bio- 
graphical notice see Vol. II. Reuter, F. 
1914.2. 

Oversigt der tc Batavia voor- 

komende gladschubbige Labroiden, met 
beschryving van 11 nieuwe soorten. 
(Text in French) Moniteur Indes- 
Orient. Occ., 1849, pt. 1, 41-65; 97-112. 

Add. 1849.1 

A French translation of Blecker, P. Vol. I, 
1849.8. 

Syngnaihus tapeinosoyna, eene 

nieuwe soort van Solor. Nat. Tijdschr. 
Nederl. Indie, 1854, 6, 375-376. 

Add. 1854.1 

Zesde bijdrage tot de kennis der 

ichthyologische fauna van Celebes. 
Nat. Tijdschr. Nederl. Indie, 1854, 7, 
449-452. Add. 1854.2 

Derde bijdrage tot de kennis 

der vischfauna van Soernbawa. Nat. 
Tijdschr. Nederl. Indie, 1859, 19, 434- 
440. Add. 1859.1 

Deuxieme notice sur la faune 

ichthyologique de Tile de Harouko. 
Nederl. Tijdschr. Dicrk., 1866, 3,41-42. 

Add. 1866.1 

Listed in vol. 1, 1864.4. as a separate. 


Rcvi.sion des especcs indo-archi- 

pelagiques des genres Plectorhynchus 
et Pristipoma. Nat. Tijdschr. Dierk., 
1873, 4, 273-317. Add. 1873.1 

Poissons de Madagascar et de 

Tile de la Reunion des collections de 
MM. Pollen et van Dam. (In Re- 
chorehes sur la faune de Madaga.s(‘ar et 
de ses dependances, d’apres les d6eou- 
vertes do FniiiQois P* F* Pollen ct 
D.C. van Dam. 4mepartie) Leide, 1875. 
106 p. 21 pis. Add. 1S75.1 

Contain.-* n list of all the species of fishes 
known at that time in the group of islands of 
which Madagascar is the chief. 

Bliss, Differences between young 
and adult fishes. Amer. Naturalist, 
1H71, 6. 175-176. Add. 1871.1 

Bloch, .Marcus Elieser [172:)-1799] 
For short liiographical notice see Vol. 11. 
Vaillant, L. L. 1903.2. 

Von Ausbrutung der Fische. 

Hannov. Mag., 1782. 

ncust. Mannigfalt., 1, 547. A<id. 178-.1 

Naehricht vom Heringsthran. 

Schrift. Berlin. Naturf. Ges., 1784, 6, 
354-373. 2 figs. Add. 1784.1 

Vom Kabeljau. Allerneuesten 

Mannigfalt., 1784, 3, 145. Add. 1784.2 

Tvii utlandska fiskar boskrifne. 

Vet. .\ead. Nya Handl., 1789, 234-236. 
— Neue Schwed. Akad. Abbandl., 1789, 
219. Add. 1789.1 

Scorpeena plumieri dc S. koenigii. 

Blochmann, Friedrich. Ueber die 
Fortpfianzung des Aales. Arch. \er. 
Fretmde Naturgesch. Mecklenburg, 

1898, iii-viii. Add. 1898.1 

Blyth, Edmird. Report of Curator, 
Zoological department for May, 1858. 
Journ. Asiat. Soc. Bengal, 1858 (1859), 
27. Add. 1859.1 

Fishes, p. 270-272: 281-290. 

Andamia, p. 270; orthotype A. expansxa. 

Boardman, S. L. &. Atkins, C. G. 
The menhaden and herring fisheries of 
Maine as sources of fertilization; a re- 
port made to the Maine Board of Agri- 
culture. in. p.) 1876. illust. 

Add. 1876.1 

Boas, J. E. V. Die Schlafenuber- 
dachung und das Palatoquadratum in 
ihrem Verhiiltnis zum librigen Schiidel 
bei den Dipnoern und den terrestren 
Wirbeltieren. Morphol. Jahrb., 1914, 
49, 229-307. 100 figs. Add. 1914.1 
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Bocage, J. V. Barboza du. [Centro^ 
phorus crepidalbxis]. Jorn. Acad. Sci. 
Lisboa, 1872, 3. Add. 1872.1 

Bock, Fr. Sam. Versuch einer voll-* 
standigen Natiir und Handlungsge- 
schichte der Heringe. Konigsberg, 
1768,8°. 7 pi. Abstracts in: Jena Gel. 
Zeit., 1769, 347. — Alt. Gel. Merc., 1769, 
300; 401. — Baldingers Neue Arzneyen, 
2, 175. — Allg. Deutsch. Bibl., 10, 2. St., 
164. — Leips. Gel. Zeit., 1769, 779.— 
Gotting. Gel. Anz., 1770, 215. Han- 
nov. Mag., 1771, 834. Add. 1768.1 

See also Bock, F. S.. 1769.1. in vol. I. 

Boehmer, George Rudolph. Biblio- 
theca scrip torum historiae naturalis, 
oeconomise, aliarumque artium ac scien- 
tiarum ad illam pertinentium realis sys- 
tematica. 2 vols. (in 2 parts each). Lip- 
sise, 1785-86. 2690 p. 8°. 

Add. 1785.1 

The most extensive bibliography of natural 
history ante Agassiz. 

Boeke, J . Rapport betreffende een 
voorloopig onderzoek naar den toestand 
van de visscherj en de industrie van 
ze^roducten in de kolonie Curasao, 
s Gravenshage, 1907. 200 p. 2 pis. 

3 figs. 3 maps. 8°. Add. 1907.1 


in Russian) Ann. G4ol. Mineral., Novo- 
Aleksandrija, 1914, 16, 197-199. 

Add. 1914.1 

^ Sur Tichthyodorulithe du Poly- 

rhizus concavus Trd. iCarboniferousi de 
Niatchkovo, gouv. de Moscou [Text in 
Russian) Ann. G6oI.' Mineral., Novo- 
Aleksandrija, 1914, 16, 192-197. 

Add. 1914.2 

Bogolubow, N . N. see Bogoliubov, 

N. N. 

Bohn, John. Catalogue of ancient 
and modern books in all classes of 
natural history, . . . fishing, etc. Lon- 
don, 1835. 152 p. 8°. Add. 1835.1 

Boll, Ernst Friedrich August [1817- 
1869] For necrology, see Boll, Franz 
Christian. Arch. Ver. Freunde Natur- 
gesch. Meklenburg, 1869, 22, 1-34. 

Ein Seehund im Schweriner See. 

Arch. Ver. Freunde Naturgesch. Mek- 
lenburg, 1854, 8, 135-136. 

Add. 1854.1 

[A rain of fishes) Arch. Ver. 

Freunde Naturgesch. Meklenburg, 
1858, 12, 75. Add. 1858.1 


Boens, Hubert [1825;- 1 Note sur 

les infusoires ectoparasites des poissons. 
Journ. Microg., Paris, 1883, 7, 536-538. 

Add. 1883.1 


. Zur Malariabe- 

kampfung durch moskitolarvenfeindli- 
che Fische im Bismarckarchipel. Arch. 
Schiffs-Trop.-Hyg., 1914, 18, 21-26. 
4 figs. Add. 1914.1 


Fischregen im Pommern und 

Meklenburg. Arch. Ver. Freunde Na- 
turgesch. Meklenburg, 1868, 21, 151- 
152. Add. 1868.1 

To replace Boll, E., 1858.1, error. 

Bolton, Herbert. Fish remains from 
the Lower Coal Measures of Lancashire. 
Trans. Geol. Soc. Manchester, 1890, 20, 
215-222. Add. 1890.1 


Boettger, D. {reviewer) Fr. Stein- 
dachner’s heipetologische und ich- 
thyologische Ergebnisse einer Reise 
Stidamerika. Zool. Garten, 1902, 43, 
335-336. Add. 1902.1 

Bbttger, W. Zur Entstehmig der 
Goldfischlinge. Blatt. Aquar.-Terrar. 
Kunde, 1913, 24. Jahrg., 53-57, 84-88, 
99-101. 2 pis. 12 figs. Add. 1913.1 

Bogacev, Vladimir V. La faune des 
d6p6ts salif^res de la Transcaucasie 
iText in Russian) Ann. Geol. Mineral. 
Novo-Aleksandrija, 1913, 16, 213-222. 
pi. French r6sum6. Ibid., 222-227. 

Add. 1913.1 

Deacribes Tertiary species of Clupeidze. 

Bogoliubov, N. N. Etude sur le 
Paracymatodus recliTiatus Traut iText 


Notes on the geological horizon 

and palaeontology of the “Soapstone 
bed“ in the lower Coal-Measures, near 
Colne, Lancashire. Geol. Mag., 1905, 
5. ser. 2, 433^37. fig. Add. 1905.1 

Bonaparte, C/ior/esImcten. Versuch 
einer methodischen Vertheilung der 
Wirbelthiere mit kaltem Blut. Isis 
(Oken), 1833. Add. 1833.1 

Fische. Cob. 1197-I2J7. 

Bondarefl, P. G. Poisoning by use 
of the so-called rolled roe. [Text in 
Russian) Vestnik Obsh. Hig., Sudeb. 
Prakt. Med., St. Petersburg, 1898, 2. 
sect,, 325-329. Add. 1898.1 

Bondouy, Th. Articles cited under 
Boudouy, Th., vol. I, p. 159, are cor- 
rectly by Bondouy, Th. 
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Bononi, A. La pesca nel Trentino. 
Eco d. Baldo, Riva, 1913. 8 p. 12°. 

Add. 1913.1 

Bonsdorfl, E. J. {presses) Disquisi- 
tio anatomica, nervum trigeminum par- 
temque cephalicam nervi sympathici 
Gadi lotos ^ Linn., cum nervis iisdem apud 
hominem et mammalia comparans, 
quam . . . p. p. E. J. Bonsdorff . . . 
r^ondente O. A. Toppelius, &c. Hel- 
singfors!®, 1846. 52 p. 1 pi. 4°. 

Add. 1846.1 

0. A. Toppelius, TeBpond. 

Booth, D. C. Fish-culture possibili- 
ties of the national preserves. Trans. 
Amer. Fisheries Soc. 1910 (1911), HS- 
US. Add. 1911.1 

Borgert, Adolf Hermann Constant. 
Ein einfaches Netz zum Fischen von 
Plankton bei schneller Fahrt. Zeitschr. 
Wiss. Mikr., 1895, 12, 307-311. 

Add. 1895.1 


bacete. Madrid, 1868. xxiv, 186 p. 
16 pis. 7 maps. ills. Add. 1868.1 

Miocene fishes from Lorca, Murcia Prov., 
Spain. 

Bottard, . Note sur la piqtlre 

de la vive. C. R. Soc. Biol. Paris, 
1885, 8. ser. 2, 23-26. Add. 1885.1 

Bottarel, A. L’ai)pareil k venin des 
poissons. C. R. Acad. Sci. Paris, 1889, 
108, 534-537. Add. 1889.1 

Botti, U. Sopra iin ittiolito della 
calcarea tenera lecceso. Atti Soc. Ital. 
Sci. Nat., Milano, 1868, 11, fasc. 3. 

Add. 1868.1 

Boudouy, Th. Articles cited under 
this author, vol. I, p. 159, are correctly 
by Bondouy, Th. 

Bouffet, Pisciculture aux labo- 

ratoires de Quillan et de Gesse. Bull. 
Soc. Acclim. France, 1894, 41, 2. sem., 
28-31. Add. 1894.1 


Borja y Goyeneche, Joaquin de. 
Necessidad de la oceanografia para las 
industrias de las pescas. Mem, Real. 
Acad. Cien. Artes, Barcelona, 1907. 
17 p. 4°. Add. 1907.1 

Bome, Max von dem [c. 1826-1894] 
Dry transmission of eggs. Bull. U. S. 
Fish Comm., 1881 (1882), 1, 345. 

Add. 1882.1 

Translation of Borne, M. v. dem, 1880.6 

. Das Wasser flir Fischerei und 

Fischzucht. Neudamm, 1887. 69 p. 

4 figs. Add. 1887.1 

• Der Schwarzbarsch und der 

Forellenbarsch [black bass), zwei ame- 
rikanische Fische, in Deutschland. 
Neudamm, 1888. 35 p. figs. 

Add. 1888.1 

Taschenbuch der Angelfischerei. 

5. ed. Berlin, 1914. 13 pis. & 389 text- 
figs- 8“. Add. 1914,1 

iSeealso Borne, M. v. dem, 1904.2 

Bose, Raie (In Nouveau Dic- 

tionnaire des Sciences Naturelles, 
vol. xix, 169-179. Paris, 1803) 

Add. 1803.1 

; Requm (In Nouveau Dic- 

tionnaire des Sciences Naturelles, 
vol. xix, 524, 553. Paris, 1803) 

Add, 1803.2 

y de Homos^ Federigo de 
11823- J Descripcion geol6gica-mi- 
nera de las provincias de Murcia y Al- 


Bougon, Les anguilles et leur 

reproduction. Le Naturaliste, 1899, 21, 
2. ser. 13, 200. .\dd. 1899.1 

BouUlot, J, De Taction diur^tique 
et ur<^opoi6tique des alcaloides de Thuile 
de foie de morue chez Thomme. C. R. 
Acad. Sci. Paris, 1892, 116, 754-757. 

Add. 1892.1 


Des alcaloides de Thuile de foie 

de morue, de leur origine et de leurs ef- 
fets th^rapeutiques. C. R. ,\cad. Sci., 
1893, 116, 439-441, 542. Add. 1893.1 

Boulenger, George A/6eri [1858- ] 

The buccal nursing habits of certain 
fishes. The Field, Farm, Garden, the 
Country Gentleman’s Magazine, Lon- 
don, 1902, 99, 33. fig.s. Add. 1902.1 

Oral gestation described in several fishes, 
particularly Arius sagor from Malaya: Tilapia 
nilotica and T. strigigeTui from the Nile: and 
Apogon nigripinnis from Maidive and Caroline 
Islands. 


Catalogue of the fresh-water 

fishes of Africa in the British Museum 
(Natural History). 4 vols. London, 
1909-1916. 1203 figs. Add. 1909.1 

i. Contains the Selachii, Crossopterygii: 
Oipneusti; Malacopterygii, chiefly Mormyrid®, 

(fii part), comprising Chara- 
cinid® and three genera of Cyprinid®. xi, 
373 p. 275 figs. 1909. 

ii. Contains Ostariophysi ; comprising Cy- 
pnnidffi and Silurid®. xii. 529 p. 382 figs. 1911. 

ui. Contains suborders Symbranchii.Apodes, 
Haploim, Scombresoces (including Cyprinodon- 
,*4.®/- ,^P^ot)ranchii, and Acanthopterygii 
(CichUd®). XU, 526 p. 351 figs. 1915. 

IV. ConUins Acanthopterygii; Opisthomi, 
including Mastacembelid®; Plectognathi, in- 
cluding Tetrodontid®. Addenda and general 
systematic index, xxvii, 392 p. 195 figs. 1916. 
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Boulenger, G. A. 

Some cases of parental care 

among fishes. Country Life. London, 
1909, 907-910. figs. ' Add. 1909.2 

Oral gestation described and 6gured for 
various fishes, .-Irius falcarius of Ceylon; 
Scleropagea oateoylossum formosum from Su- 
matra. etc. 

Parental care (oral gestation) in 

an African fish (Anabas muUispinis) 
The Field, the Country Gentleman’s 
Newspaper, 1911, 118, 968. Add. 1911.1 

In above species and in Scleropaoes osteogloz^ 
sum. 

Cichlidte. Wissensch. Ergeb- 

nisse Deutsch. Zentral Afrika-Exped. 
1907-1908. 6 Zool. 3. 1914, 253-259. 

Add. 1914.1 

Descriptions of three new fishes 

from South Cameroon. Ann. Mag. 
Nat. Hist., 1914, 8. ser. 14, 383-385. 

Add. 1914.2 

Descriptions are given of three new species of 
Myomyrus, Mormyrus and Barilius. 

Descriptions of two new fishes 

from Northern Rhodesia. Ann. Mag. 
Nat. Hist., 1914, S. ser. 14, 385-386. 

Add. 1914.3 

Two new species arc described of Barbus and 
of Mastacembelus. 

Diagnose.s des poissons nou- 

veaux: I. Acanthopterygiens, Opis- 
thomes, Cyprinodontes (Mission Stap- 
pers au Tanganvka-Moero) Rev. Zool. 
Afric., 1913-14 (1014), 3, 442-447.) 

Add. 1914.4 

Boulenger, G. A., A: Boulenger, 
C. }j. Animal life bv the sea-shore. 
London, 1914. 83 p. 23 pis. illust. 

Add. 1914.1 

Fishes, p. 1-17. 

Bounhiol, Jean Paul, Lo regime du 
thon sur les cotes alg6ricnnc.s et dans la 
M6diterrance occidentalc. B\ill. Trim. 
Enseign. Prof. Tech. Peches Marit., 
Pans, 1911, 16, 374-434. Add. 1911.1 

Boursse Wils, //. Observationes 
qua*dam anatomicaj comparata? de 
Squaiina leevi. Lugduni Bat., 1844. 
56 p. pi. 8°. Add. 1844.1 

_ Bouvier-Lapierre, Emile. Observa- 
Uons sur la sardine. C. R. M<*m. Soc. 
Biol. Pans, 1887, 8. ser. 4, 795-797. 

Add. 1887.1 

Bowdich, T . Edward. Excursions in 
Madeira and Porto Santos. London, 
1825. Add. 1825.1 

Fishes of Madeira, p, 121-125. figs. 


Bowdich, (Mrs.) Sarah {Mrs. T, 
Edxvard)y afterwards Lee, {Mrs.) Sarah. 
[1791-1856]. Anecdotes of the habits 
and instincts of birds, reptiles and 
fishes. London, (1891), iv, 323 p. 
ills. 8°. Add. 1891.1 

Bowdich, {Mrs.) T . Edward. Fishes 
of the Gambia. (Appendix to Bowdich, 
T. Edward, Excursions in Madeira and 
Porto Santos, etc. London, 1825, 233- 
238. figs.) Add. 1825.1 

Bower, Seymour. Fishery conserva- 
tion. Trans. Amer. Fisheries Soc. 1910 
(1911), 95-100. Add. 1911.1 

Bower, Ward T. History of the 
American Fisheries Society. Trans. 
Amer. Fisheries Soc. 1910 (1911), 323- 
358. Add. 1911.1 

Work of the Bureau of Fisheries 

on the Pacific coast in 1911. Pacific 
Fisherman, Seattle, 1912, 10, 45-46. 

Add. 1912.1 

The fisheries of Alaska. Pacific 

Fisherman, Seattle, 1914, 12, 7-8. 

Add. 1914.1 

Bower, Ward T., & Chamberlain, 
Fred. M. See Chamberlain & Bower. 

Bower, Ward T., & Fassett, Harry 
C. Fishery industries. (In Alaska 
fisheries and fur industries in 1913) 
Rept. U. S. Comm. Fisheries 1913 
(1014), 37-139. Add. 1914.1 

Bowers, G. The United States 
Fisheries Steamer Albatross ” and her 
work. Proc. 7. Internat. Zool. Congr., 
Boston, 1907 (1912), 90G-909. 

Add. 1912.1 

Bowles, ir. [1705-1780] For biog- 
raphy see Colgan, N. 1911.1. 

Bowma-n, Alexander. The distribu- 
tion of plaice eggs in the northern North 
sea. Fisheries Scotland Scient. Invest., 
1914, no. 2. 67 p. pi. & 5 figs. 

Add. 1914.1 

Bowser, 11 . J. Report of the fisher- 
ies commissioner for British Columbia 
for the year ending December 31st, 
1913. Victoria, B. C., 1914, 7-148 p. 
13 figs. 5 pis. maps. Add. 1914.1 

Boyce, Poberl, & Stephens, J. W. 
W. See Stephens & Boyce. 

Boyd, TU. The North American fish- 
er>' question. Fortnightly Review, 
1886, 46. Add. 1886.1 
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Boyer, Jacques. Curious exotic 
fishes. Scient. Amer., 1913, 109, 92, 
99-100. 6 figs. Add. 1913.1 

Le protoptere, curieux poisson 

a4rien. Cosmos, Paris, 1913, n. s. 68, 
514-516. 2 figs. Add. 1913.2 

Brackett, Walter M. Salmo salar. 
18. Ann. Kept. Comm. Inland Fisher- 
ies Ma.ssachusetts 1883 (1884), 43-46. 

Add. 1884.1 

Brady, (Sir) Thomas. [Observations 
on the acclimatisation of the true sal- 
mon (Salmo salar) y in Tasmanian wa- 
ters.] Proc. Hoy. Soc. Tasmania, 1888, 
ii-vi, ix-xvi. Add. 1888.1 

Brammertz, Wilhelm. Veber das 
normale Vorkommen von Glykogen in 
der Retina. (Gefunden bei Hecht]. 
Arch. Mikr. Anat., 1914, 86, 1. Abth., 
1-7. pi. Add. 1914.1 

Branco, Carl TT. F. Ueber eine neue 
Lepidotus-Art aus dem Wealden. Jahrb. 
K. Preuss. Geol. Landesanst. Berlin, 
1884 (1885), 181-200. 2 pis. 

Add. 1885.1 

Records L. fittoni Ag. and L. detjenhardti 
n. sp.. from Cretaceous at Obernkirchen. 

«S«e also Branco, C. W., 1S85.1. 

Brand, Erdmann. Die Winterpflcge 
des Scheibenbarsches. Wochenschr. 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg., 
711-712. Add. 1914.1 

Brandt, Johann Friedrich, & Ratze- 
burg, J. T. C. Hauptresultate aus der 
Untersuchung uber Naturgeschichte der 
Storarten. Isis (Oken), 1831, 10, 2002 
(1102). Add. 1831.1 

Medizinischc Zoologie, odcr ge- 

treue Darstellung und Beschreibung der 
Thiere, die in der Arzneimittellelire in 
Betracht kommen. 2 vols. (in 1) Ber- 
lin, 1829-33. 198, 364 p. pis. 4°. 

Add. 1833.1 

Fishes. Bd. II. p. 1-55; 349-355. 10 pis. 

Brandt, Karl. Life in the ocean. 
Kept. U. S. Nat. Mus., 1900, 493-506. 

Add. 1900.1 

Translation of Brandt, Karl, 1899.1 


Klin. Wochenschr. Berlin, 1885, 22, 
804-806. Add. 1885.1 

Ueber die Ergebnisse der Unter- 
suchung von sechs Hechten. Sitzber. 
Naturf. Gesells. Dorpat, 1884 (IS>85), 
7, 45-46. Add. 1885.2 

Mitteilungen uber den Nestbau 

der Stichlinge Hi. Nestbau und Brut- 
pflege des dreistacheligeu Slichlings. 
Bliitt. Aquar.-Terrar. Freunde, 1890. 1, 
59 Add. 1890.1 

Bothriocephalus-Finnen in Hech- 
ten des St. Petersburger Fischmarkts. 
St. Petersb. Med. Wochenschr., 1892, 
17 (n. F. 9), 270. — Zeitschr. Fleisch. 

Milchhyg., Berlin, 1894, 4, 71. 

Add. 1892.1 

Helmithologische Notizen. Die 

Finncn des breiten Bandwurms in 
Fischen Deutschlands. Centralb. Bakt. 
Parasit. Kunde, Jena, 14, 802-804. ^ 
Zeitschr. Fleisch. Milchhyg., Berlin, 
1894, 4, 71. Add. 1894.1 

Brauner, Joh. Maniere d’attirer le 
poisson dans le lieu ou Ton veut pecher. 
Journ. Oecon., 1760, 142. Add. 1760.1 

Breemen, J . P. vaji. Bijdrage tot de 
levensgeschicdenis van de paling (An- 
gvilla vulgaris Turt.) Meded. \ isch., 
il elder, 1906, 13, 161-166; 182-186. 

Add. 1906.1 

Brett, Alfred 7'homas. On fish-fatal- 
itv in the river Colne at Watford. Trans. 
Herts. Nat. Hist. Soc., 1890, 6. 93-96. 

Add. 1890.1 

Brian, Alessandro. Di alcuni cro- 
stacei parassiti dei pesci dell' isola 
d’Elba. Boll. Mus. Zoob, Genova, 
1899, no. 85, 1-11. Add. 1899.1 

Brice, John J. [1842- 1 Estab- 

lishment of stations for the propagation 
of salmon on the Pacific coast. Kept. 
U. S. Fish Comm. 1895, 19, 387-392. 

Add. 1895.1 

Bridge, T. If. Vocal organs in 
fishes. Midland Naturalist, 1893, 16, 
168. Add. 1893.1 


Braun, C. F. W. Ueber Placodus gi^ 
gas, Agassiz, und P. andriani, Munster, 
Programm, &c. Bayreuth, 1862. 16 p. 
4U Add. 1862.1 

Bratin, Max. Salm oder Hecht? 
Eine Erwiderung an Herrn Medicinal- 
rath Dr. Fr. Kuchenmeister in Dresden. 


Brielman, P. Fischfang und Jagd 
der Eingeborenen am Kwango (Kongo- 
staat). Globus, Braunschweig, 1901, 
79, 299-301. 3 figs. Add. 1901.1 

Fbhing with poisons (5 kinds) nets and traps. 

Brigidi, Vicenzo, & Tafani, Ales- 
sandro. Embriologia del Ciprinus au- 
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Brigidi & Tafani. 

ratus. R. Inst. Stud. Sup. Prat. Perfez, 
Pubbl., Firenze, 1881, 1. ser. 9, 115-192. 

Add. 1881.1 

Brind, Walter Lannoy. Domesti- 
cated fish; an illustrated textbook of 
reliable information for amateur andpro- 
fessional aquarists on the identification, 
care and culture of ornamental domestic 
and foreign fish. 4 pts. New York, 
1914. Add. 1914.1 

Title on paper cover reads: Domesticated 
fish, a textbook on the care and culture of gold- 
fish and exotic fish in home aquaria. 

Brix, , Musset, , & Ehren- 

berg. Altona’s Fischereihafen und 
Fischmarkt. Altona, 1896. 3 pis. 

Add. 1896.1 

Brochin, . Mortality produite 

par les Emanations putrides s'exhalant 
d’un dEpot de paniers ^ poisson. 
Gazette des Hopitaux, 1860, no. 117, 
465. — Ann. Hyg. Pub. & MEd. LEg., 
1861, 2. sEr. 16, 222-223. Add. 1860.1 

Erroneously attributed by some to E. Beau- 
grand. 


Brodbelt, Francis Rigby. Account 
of some observations and experiments 
which he has made on the gas contained 
in the bladder of the sword-fish. Annals 
of Medicine (Duncan), 1796, 1, 393. — 
Allg. Journ. Chem. Leipzig, 1798, 1, 2. 
Hft. Add. 1796.1 

On the elastic fluid contained in 

the air-vessels of fish. Journ. Nat. 

Philos., 1797, 1, 264. Add. 1797.1 


Brodie, (Rev.) PeUr Bellinger [1815- 
1897) For biography and list of works 
see Ent. Month. Mag., 1897, 33, 283- 
284. — Geol. Mag., 1897, 4, 481-485, 
576. — Proc. Cotteswold Club, 1896- 
98, 12, 201. — Quart. Journ. Geol. Soc., 
1898, 64, Ixvii-lxxii. — Nature, 1897- 
98, 67, 31-32. — Proc, Warwick. Field 
Club, 1900, 46-53. 


— ; — On additional remains of ces- 
traciont and other fish in the green 
marls immediately overlying the red 
marls of the Upper Keuper in Warwick- 
shire; with an account of the equivalent 
beds in Germany and the Tyrol. Proc. 
Warwick. Field Club, 1893, 48-53. 

Add. 1893.1 


Broili, F . Zur Osteologie des Schi 
dels von Placodus. Palaeontographic 
1912 (1913), 69, 147-156. Add. 1913 


Bronn, Heinrich Georg. Lethaea 
geognostica, oder Abbildungen und Be- 


schreiben der fur die Gebirgs-Forma- 
tion bezeichnendsten Versteinerungen. 
Third edition. Stuttgart, 1855. 

Add. 1855.1 

See also Bronn, H. G., 1834.1 

Brook, George [1857-1893] For biog- 
raphy and works see Amer. Naturalist, 
1893, 27, 917. — Leopoldina, 1893, 29, 
204-205. — Journ. Micr. Soc., 1893, 
701. — Nature, 1893, 48, 420-421.— 
Proc. Edinb. Phys. Soc., 1894, 12, 274- 
276. 

Callionymus lyra, the dragonet. 

3. Ann. Rept. Fish. Board Scotland, 
1885, 68-69. Add. 1885.1 

On the development of the her- 
ring. 3. Ann. Rept. Fish. Board Scot- 
land, 1885, 32-51. — 4. Rept., 1886, 
31-43. Add. 1885.2 

On some points in the develop- 
ment of pelagic teleostean eggs. Proc. 
Amer. Assoc. Adv. Sci., 33. meet. 1884 
(1885), 533-534. Add. 1885.3 

Preliminary report on the food 

of the cod. 4. Ann. Rept. Fish. Board 
Scotland, 1886, 134-147. Add. 1886.1 

Report on the herring fishery of 

Loch Fyne and the adjacent districts 
during 1885. 4. Ann. Rept. Fish. Board 
Scotland, 1886, 47-61. Add. 1886.2 

Notes on the food of young Ga- 

didaj. 5. Ann. Rept. Fish. Board Scot- 
land, 1887, 326-327. Add. 1887.1 

Note on the spawning of the 

pike. 5. Ann. Rept. Fish. Board Scot- 
land, 1887, 347-349. Add. 1887.2 

Brookover, Charles. The develop- 
ment of the olfactory nerve and its as- 
sociated ganglion in Lepidosteus. Journ. 
Comp. Neurol., 1914, 24, 113-130. 17 
figs. Abstract in Science, 1914, n. s. 
39, 367-368. Add. 1914.1 

Nervus terminals ganglion cells seem to arise 
from olfactory placode in a way similar to that 
described in Amia and Amiurus. 

Broun, Allan D. Flying-fish. Na- 
ture, 1880-81 (1881), 23, 509. 

Add. 1881.1 

Broussonot, P. M. August [1761- 
1807] Ichthyologia sistens piscium de- 
scriptiones et i cones. London and 
Vienna, 1782. 24 pis. fol. 

Add. 1782.1 

Rare fishes collected by Jos. Banks. Ab- 
stract in Comment. Lips., S6, 306. — Beckm. 
Oekon. Physik. Bibl.. 14. 81. — Gott. Gel. 
Anzeig., 1784. 
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Verhandeling over den beef- 
v^ch, eene weinig bekende soort van 
electrieken visch iMalopterurusi. Al- 
gem. Geneeskund. Jaarboek., 1787, 4, 
24-30. Add. 1787.1 


Browiif Albert W. Recent researches 
in the life-history of eels. Proc. Holmes- 
dale Nat. Hist. Club, 1896-98, 54-55. 

Add. 1896.1 

Brown, George. Melanesians and 
Polynesians; their life histories described 
and compared. London, 1910. 451 p. 
“lust. Add. 1910.1 

Poisonous fish. 134. Fishing customs. 249- 
rishing with hooks, spears, nets, traps, 
kites, etc., 322-338. Fishing with poisons (Te- 
phroaia and Barringtonia), 337. 

Brown, John J. The American an- 
gler s guide; or, complete fi.sher’s manual 
for the United States; containing the 
opinions and practice of the experienced 
anglers of both hemispheres; with the 
various modes adopted in ocean, river, 
pond fishing, etc. New York, 
1876. 8®. Add. 1876.1 

John Brown’s name appears for the first time 
on the tule-page of this edition. Previous 
1 anonymously are: New York, 

1857 (4th ed. with the 
addition of a second part). 

Brown, (Capf.) Thomas. Anecdotes 
animal kingdom, etc. 2 vols. 
Edinburgh & London, c. 1869. 

, Add. 1869.1 

Fishes, vol. 2, p. 705-793. 

- ~ ■ Illustrative anecdotes of birds, 

tishes and insects. London, (1869) 8^ 

Add. 1869.2 

S, Zoological results of 
the Scottish National Antarctic Expe- 
diti^ (1902-1904) [With discussion) 
?*^Uongr^s Intemat. Zool., Monaco, 
1913 (1914), 130-134. Add. 1914.1 

A Ueber eigenthiimliche 

Anhange der Fischwirbel. Zeitschr. 
Wiss. Zool., 1861-62 (1862), 11, 179- 
pl. Add. 1862.1 


, —Ueber eigenthumliche Fortsat 
der Fischwirbel welche von den Wi 
beUortshtzen der hoheren Thiere ve 
fcmeden eind. Zeitschr. Wiss. Zoo 
1861-fi2 (1862), 11, 170-178. 

Add. 1862 

Brttcke, Ernst. Anatomische Unte 
Buchungen fiber die sogenannten leuc 
tenden Augen bei den Wirbeltiere 

Physiol. Wiss. Med,, 184 
387-405. pl. Add. 1845 

Tapetum of fishes, p. 402-404. 


Bruckner, Walter. Haltung und 
Zucht des Scheibenbarsches {Mesogon- 
istius chwtodon) VV'ochenschr. Aquar.- 
Terrar. Kunde, 1914, 11. Jahrg., 746- 

747. Add. 1914.1 

Bniehl, C. Bernhard. Zur Kenntnis 
des Wirbelthicr-Skclettcs, <fec. Wien, 
1845. xvii, xix, 227 p. 3 pis. 12 fab. 
4°. Add. 1845.1 

“There is a second title which reads: — 'Die 

Methode des osteologischen Details, dargestellt 
am Karpfen-Skelette."’ — B. M. 

Anfangsgrtinde der vcrgleichen- 

den Anatomic aller Thierklassen. Er- 
ster Abschnitt, Die Skeletlohre der 
Fische, Lief. 1-3. Wien, 1847. iv, 
254 p. 19 pis. 4^ & obi. fol. 

Add. 1S47.1 

Bruning, Christian. Beitrag zur 
Kenntnis von iMacrones vittatus. Bliitt. 
Aquar.-Terrar. Kunde, 1904, 16, 42. 

Add. 1904.1 

Anabantida^, Fische, die ertrin- 

ken konnen. Kosrnos, Stuttgart, 1914, 
11. Jahrg., 295-298. 3 figs. 

Add. 1914.1 

Aus der Familie der Schmerlen. 

(Cyprinidaej Wochcnschr. Aquar.-Ter- 
rar. Kunde, 1914, 11. Jahrg., 739-740. 

6 figs. Add. 1914.2 


Barbus lateristriga Val. und ein 

neuer Xiphophorus (X. montezumce) 
Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 469-471. 3 figs. 

Add. 1914.3 

Darmatmende Welse. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 719-720. fig. Add. 1914.4 

^ Familiencharakter und Habitus. 

W ochenschr. Aquar:-Terrar. Kunde, 
1914, 11. Jahrg., 21-24. 8 figs. 

Add. 1914.5 

■; Ein flossenloser Anguillide. Ein 
Beitrag zur Zahlebigkeit eines Tropen- 
fisches. Wochenschr. Aquar.-Terrar. 
Kunde, 1914, 11. Jahrg., 101-103. 2 
figs. Add. 1914.6 


Der japanische Karpfling. Wo- 
chenschr. Aquar.-Terrar. Kunde. 1914. 
11. Jahrg., 313-314. 2 figs. 

Add. 1914.7 


I ... — vv asserscniia- 

krote und Cremcichla spec, aus dem 
^^azonenstrom, Wochenschr. Aquar.- 

8 figs. Add. 1914.8 
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Lebiasina bimaculala C. & V. 

Wochenschr. Aquar.-Terrar. Kunde. 
1914, 11. Jahrg., 635. fig. 

Add. 1914.9 

Meine Grundeln. Wochenschr. 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg.. 
771-773. 4 figs. Add. 1914.10 

Mollienisia und Salzwasser. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1914, 
11. Jahrg., 663—664. 2 figs. 

Add. 1914.11 


Mollienisia velifera Regan. VV'o- 

chenschr. Aquar.-Terrar. Kunde, 1914 
11. Jahrg., 334-335. Add. 1914.12 

Die Murane. Wochenschr. 

Aquar.-Terrar. Kunde, 1914, 11. Jahrg., 
591-592. fig. Add. 1914.13 


— — Koch einmal Barbus latcrislriga 

Aquar.-Terrar. Kunde, 

1914, 11. Jahrg., 537-538. 2 figs. 

Add. 1914.14 

— — Notizen fiber afrikanische Fische. 
VVochenschr. Aquar.-Terrar. Kunde, 

2o4-255. 7 figs. Add. 1914.15 


WuiTndia seb(s\ a\. Wochenschr 
360-361. fig. Add. 1914.16 

~ Trichopodus und Trichogaster. 
Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 613-614. 6 figs. 

Add. 1914.17 

1 Thrane [1737- 
i 77 o' zoologica. Hafnia;, 

^ ■ Add. 1772.1 

with and classification of fishes dealt 


Branelli, G., & Atella, E. Ricercl 
fl f*"®?** planctoni, 

1914, 34. Jahrg., 458-466. 4 figs. 

. Add. 1914 

Rldutione della mottiliti e di conseauen 
delle pmne, della musculatura, dello sch^elptr 
delle otoht.. Decorso rettilinci de!l ■ intos to' 

Bluzhdayushch 

in vagus nerv 

50 ^\i* Varshava, 189; 

50 p. pi. 8°. Add. 1893. 

special sense 

of fishes, in relation to the art of angling 

Sneiot; Gresham Anglin 

don 1882-83. Lor 

aon, 1882.) jgg 2 . 


Bryan, WiUiam Alanson. Methods 
in aquatic photography. Trans. Amer. 
Fisheries Soc. 1910 ^911), 249-260. 

Add. 1911.1 

Bryant, E. G. The moon and poison- 
ous fish. Nature, 1912, 90 , 305. 

Add. 1912.1 

Bryce, John J. Report on the fish 
and fisheries of the coastal waters of 
Florida. U. S. Senate Miscell. Doc. 

no. 100, 54. Congr., 2. sess., 1-80. 

Kept. U. S. Fish Comm. 1896 (1897), 
263-342. Add. 1897.1 

Brydone, Patrick. A tour through 
Sicily, Malta, etc. London, 1806. 

Add. 1806.1 

Tunny and swordfish fishing, p. 344-348. 

Buch, S. A. Spawning of spring 
herring near Norway. Bull. U. S. Fish 
Comm., 1885, 6, 297-300. Add. 1885.1 

Buchwald, von. Regesten aus 

den Fischcreiurkunden der Mark Bran- 
denburg 1150-1710. Berlin, 1903. 

Add. 1903.1 

Buck, \V. 0. Pike-perch notes and 
suggestions. Trans. Amer. Fisheries 
Soc. 1910 (1911), 283-288. Add. 1911.1 

■ Catch-basin ponds. Trans. 

Amer. Fisheries Soc., 1914, 67-70. 

Add. 1914.1 

Buckland, F. Bestandtheile des 
Fleisches von Lachsen und Heringen 
im Vergleich zu dem von Rindfleisch. 
Arch. Pharmac., 1878, 3. ser. 64, 178. 

Add. 1878.1 

Buckland, F., & Walpole, S. Re- 
port on the fisheries of the English lake 
district. London, 1878. x, 15 p. Ap- 
pendix. 8^ Add. 1878.1 

Buckland, William [1784-1856] Ge- 
ologic und Mineralogie in Beziehung 
zur natiirlichen Theologie. Aus dem 
Englischen, nach der 2. Ausgabe des 
Originals, ubersetzt und mit Anmer- 
kungen und Zusatzen versehen von L. 
Agassiz. 2 vols. Neuchatel, 1838. 8^ 

Add. 1838.1 

See also Buckland, W., 1837.1 

Arabella B. Winners in 
life s race or the great backboned fam- 
ily. New York, 1891. Add. 1891.1 

Much about fishes. 

Buckley, Thomas E., & Harvie- 
Brown, J. A. A vertebrate fauna of the 
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Orkney Islands. Edinburgh, 1891. 314 
p. illust. Add. 1891. 1 

Fishes, p. 266-296. 


D<‘r Bau])lan des Wirbeltier- 

gehirns. Morph. Arb., 1895, 4. lift. 
2, 131-150. Add. 1895.1 


Budge, J. Quergestreifte Muskel- 
fasern im Magen von Cobitis fossilis. 
Med. Zeit. Ver. Heilk. Preussen, 1847, 
16. 4p. Add. 1847.1 


Buffon, G. L. L. [1707-1788] For 
biographies see Lebasteur, H. 1889.1; 
Vicq-d’Azyr, F. 1842.1. 

Buglia, G., & Costantino, A. Bei- 
trage zur Muskelchemie. Supplement 
zur IV. Mitteilung. Beobachtungen 
tiber die Wurmetrocknung des Muskel- 
gewebes einiger Seetiere. Zeitschr. 
Physiol., Chcm., 1913, 86, 137-140. 

Add. 1913.1 

Beobachtungen an Scyllium. 

Bullen, G, E., & Swithinbank, 
Harold. Eee Swithinbank & Bullen. 

Buller, N(Uhan R. Fish for 
masses. Kept. Dept. Fisheries 
Commonwealth Pennsylvania 1903-04 
(1905), 124-127. Add. 1905.1 


Buller, William. Experiments in 
rearing black bass. Kept. Dept, 
r isheries Commonwealth Pennsylva- 
nia 1903-04 (1905), 135-137. 

Add. 1905.1 


Bullmore, W. K. Cornish fauna, a 
short account of all the animals found 
in the county, with descriptions and re- 
marks on the habits of many of the 
^^rds, fishes, &c. procured during 
the last six years. Truro, 1867. 8°. 

Add. 1867.1 


Bumpus, H. C. The importance of 
T? o scientific investigation. Bull. 
VoA ‘ Comm. 1897 (1898), 17, 177- 

Add. 1898.1 


Refers to development of fish culture and 
niamtenance of fisheries* 


#•1 * * • m ^ Er. Sulle Glossopetn 
gli occhi de serpe, i Bastoncelli de A] 
raolo, ed altre pietre figurate dell 

. ° “ Gozzo. Opusc. Sci 

tc. 1789j, 12. Add. 1789. 

Burckhardt. Carl Rudolf. Weiter 
Mittheil^ungen liber Protopterus annec 
tern und liber einem in seiner Chord 
aomahs vorkommenden Parasiten (Am 
'^isiomurn chordale) Centralb. Baki 
Parasit., Jena, 1892, 11, 344r-345. 

^ . Add. 1892. 

Review of Burckhardt, C. R., 1891.1 


lOn some causes of brain-con- 
figuration in selachians] Nature, 1900, 
62, 589. Add. 1900.1 

Die Kntwickelung.sgeschichte 

der Verknocherungen des Integuments 
und der Mundhohle der Wirbelthiere. 
(In Hertwig, ()., llandbuch Entwicke- 
lungslehreder Wirbelthiere. Jena, 1906, 
vol. ii, pt. 1, p. 349-450. 56 figs.) 

Add. 1902.1 

Fishes, p. 360-391. 21 figs. 

This part appeared in 1902. 

Burdon-Sanderson, J. See San- 
derson, J . Burdon. 

Burlend, T. //. The pronephros of 
Scyllium canicida. Zool. Jahrb. {Abth. 
Anat.) 1914, 37, 223-206. 8 pis. 

Add. 1914.1 

Burnett, Waldo J. [Note on the 
breeding of muskollungcj Proc. Bos- 
ton Soc. Nat. Hist., 1854, 4, 360. 

Add. 1854.1 

Researches on the development 

and intimate structure of the renal 
organs of the four classes of verte- 
brates. Amcr. Jourii. Sci. Arts, 1854, 
2. ser. 17, 374^386. Add. 1854.2 

Burns, Frank. Kockfish iStriped 
bass) in South Carolina. Bull. U. S. 
Fish Comm. 1886 (1887), 6, 124-125. 

Add. 1887.1 

Burroughs, John. The halcyon in 
Canada (In IVIayer, A. M. Sport with 
gun and rod, etc., p. 541-572. New 
York, 1883) Add. 1883.1 

Sport fishing in Canadian waters. 

Burrows, Guy. The land of the 
(African] pigmies. New York [1898] 
299 p. illust. Add. 1898.1 

Fishing with float (illust. p. 1871: with 
snare (illust.) p. 251; with arrows, p. 251; with 
poisons, p. 252. 

Buschkiel, Alfred L. Beitriige zur 
Kenntnisder Ichthyophthirius muHifiliis 
Fouquet. Arch. Protistenk., Miinchen, 
1910, 21. Bd., 61-102. 2 pis. & text- 
fig- Add. 1910.1 

List of fishes on which it is parasitic. 

Buschman, C. H. Hatcheries and 
me disposition of the salmon packers. 
Pacific Fisherman, Seattle, 1914, 12, 
no. 11, 17-18; 99-102. Add. 1914.1 
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Buschman, C. H. 

7 Traps: their purpose and their 

place in the Pacific coast salmon fishery. 
Pacific Fisherman, Seattle, 1914, 12. 
no. 4, 12-14, Add. 1914.2 

Butts, Charles. Fossil faunas of the 
Olean quadrangle. Bull. N. Y. State 
Mus , 1903, no. 69. — 56th Ann. Rept. 
N. Y. State Mus., 2, 990-995. 

Add. 1903.1 

Butts, S. Improvements necessary 
m the hatching of salmon. Trans. 


Pacific Fisheries Soc. 1914 (1915), 81- 
83. Add. 1915.1 

B^on, D. W., & Ringer, Sidney, 
See Ringer & Buxton. 

Buxton, S. Fishing and shooting. 
London, 1902. 282 p. 6 pis. illust. 

8°. Add. 1902.1 

Byrne, L. W. Fishes and fishing 

(In Fowler, G. Herbert, Science of the 
sea, eto., New York, 1912) 

Add. 1912.1 



c 


C., N. Haringvisscheri] van de 
Scheveningsche vloot in 1904. Tijdschr. 
Vereen. Nederl. Zeewesen, 1905, jaarg. 
4, 287. Add. 1905.1 

Calderon y Arana, Laureano. Peces 
de las p^querias andaluzas existentes 
en el g^inete de la Universidad de Se- 
villa. Ann. Soc. Nat. Hist., Madrid, 
1889, 18, 124r-126. Add. 1889.1 

Galderwood, W. L. Grayling and 
Loch Leven trout in salt water. Joum. 
Mar. Biol. Assoc., 1891-92, n. s. 2, 76-77. 

Add. 1891.1 

Notes on Raia alba (Lac^p.) 

Joum. Mar. Biol. Assoc., 1891-92, n. s. 
2,396. Add. 1892.1 

Polyprion cemiuYn Val. Joum. 

Mar. Biol. Assoc., 1891-92, n. s. 2, 396. 

Add. 1892.2 

* British sea fisheries and fishing 

areas, in view of recent national ad- 
vance. Scott. Geog. Mag., 1894, 10, 
69-81. Add. 1894.1 

. The feeding ground of the her- 

ring. Nature, 1895-96, 63, 54-55. 

Add. 1895.1 

. Reports on Scottish salmon fish- 

eries. 17. Ann. Kept. Fish. Board Scot- 
land, 1899, pt. 2, p. 3-12. — 18. Kept., 
1900, pt. 2, p. 3-13. Add. 1899.1 

-Life of the salmon, with reference 
more especially to the fish in Scotland. 
London, 1907. 184 p. jllust. 8". 

Add. 1907.1 

Q -Results of Salmon marking, 
seventh paper. Rept. Fisheries Board 
Scotland, Salmon Fisheries, 1910 (1911), 
no. 2, 11-16. Add. 1911.1 

,, “ * A. study of three fish received as 

mend^ male kelts.** R.ept. Fisheries 
^®^rd Scotland, Salmon Fisheries, 1910 
(1911), no. 3, 17-20. 2 pis. 

Add. 1911.2 

Salmon fisheries. 32. Ann. 

Kept. Fisheries Board Scotland, 1913 
(1914), 247-254. Add. 1914.1 


Salmon research in 1913, I. 

Sea netting results. II. Results of 
salmon marking in rivers. 9th paper. 
III. The spawning mark on salmon 
scales. A review. Kept. Fisheries 
Board Scotland, Salmon Fisheries, 1913 
(1914), no. 1-3, 1-26. Add. 1914.2 

Call, R. Ellsworth. Fishes and shells 
of the falls of the Ohio (In JohMton, 
J. Stoddard (editor) Memorial History 
of Louisville. [1896], 1, 9-20). 

Add. 1896.1 

Camera, Notice sur I’ichthyo- 

coUe fournie par diff4rentes espdces de 
Gadus que Ton peche au Brasil. Ann. 
Chim. (Journ. Fourcroy), 1789, 1, 364. 

Camerarius, Joannes Rudolph [1666- 
1721] Derespirationepiscium. Oekon. 
Phys. Abhandl., 1760, 17, 43. 

Add. 1760.1 

Cameron, A. T. The distribution 
of iodine in plant and animal tissues. 
Trans. Roy. Soc. Canada, 1914, 3. ser. 
8, 4. sect., 7-10. Add. 1914.1 

Camp, Samuel G. The fine art of 
fishing. New York, 1911, ix, 177 p. 
12 pis. 12°. Add. 1911.1 

Fishing with floating flies. New 

York, 1913. 123 p. 12°. Add. 1913.1 

Camp, W. E. Reconstructions illus- 
trating the development of the supra- 
pericardial body in Squalus acanihias. 
Anat. Record, 1914, 8, 143-144. 

Add. 1914.1 

Campbell, A. Memorandum on the 

Bora Chung ” of Bootan. Journ. 
Asiat. Soc. Bengal, 1842, 11, pt. 2, 963- 
964. Add. 1842.1 

A fish which makes and lives in a tube in the 
bank under water. 

Campbell, E. W. Causes leading to 
the disappearance of the black ‘bass. 
Rept. Dept. Fisheries Commonwealth 
Pennsylvania 1903-04 (1905), 122-124. 
pL Add. 1905.1 

Campbell, J. MacNaught. The 
swordfish (Xiphius gladius, L.) in the 
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Campbell, J. M. 

Firth of Forth. Ann. Scott. Nat. Hist., 
1893, 247. Add. 1893.1 

Notes on the natural history of 

the Bell Rocki lighthouse, Scotland) Ed- 
inburgh, 1904. 112p. fig. Add. 1904.1 

Many notes on habits of fishes. 

Camper, Peter [1722-1789] A notice 
of Camper’s life and writings by his son, 
and eulogies by Vicq-d’Azyr and Con- 
dorcet, may be found in his Oeuvres 
listed below. For a memoir, 'see Jar- 
dine’s Naturalist’s Library, vol. XI, 
1835; or 2nd ser., vol. XXI, 1846-48. 

De auditu piscium squamoso- 

rum. Act. Harlem., 1763, 7 , 79. 

Add. 1763.1 

Redevoeringen over de wijze 

om de verscheidene hartstogten op 
onze wezens te vcrbeelden ; over de ver- 
baazende overeenkomst tusschen de 
viervoetige dieren, de vogelen, de vis- 
schen en den mensch; on over het ge- 
daanteschoon. Utrecht, 1792. 4°. 

Add. 1792.1 

The original ed. A German version appeared, 
Berlin, 1793. One in French is; 

Discours sur Ic moyen de repr6- 

senter d’une maniere sOre les diverses 
passions qui se manifestent sur le visage, 
sur r^tonnante conformity qui existe 
entre les quadrupedes, les oiseaux, les 
poissons et Thomme; et sur le beau 
physique; publics par A. G. Camper. 
Utrecht, 1792. 11 pi. 4°. Add. 1792.2 

Oeuvres de P. Camper qui ont 

pour objet Thistoire naturelle, la phy- 
siologic et I’anatomie comparye. (edited 
with a preface by H. J. Janseni 3 vols. 
Paris, 1803. Atlas 34 pis. 8® <fe fol. 

Add. 1803.1 

Camus, A. G. Histoire des animaux 
d’Aristote. 2 vols. Paris, 1783. 

Add. 1783.1 

Camus, L., & Gley, E. Recherches 
sur Taction physiologique du syrum 
d’anguille. Contribution k Tytude de 
Timmunity naturelle et acquise. Arch. 
Intern. Pharmacodynamic, 1898, 6, 
247-305. — Ann. Inst. Pasteur, 1899, 
13, 779. Add. 1898.1 

Cauaud, J. L. Hygiene et pis- 
ciculture: destruction moustiques 
Taide de certains poissons. Paris, 
1913. 140 p. Add. 1913.1 

Canavari, Igino. La fauna dei cal- 
cari marmosi da cemento delle vicinanze 


di Fabriano. Pala‘ontographia Italica, 
1910,16,71-118. 7 pis. & 2 figs. Also 
separate. Add. 1910.1 

Sopra un importante resto di 

Ptychodus trovato a Gallio (Sette Co- 
muni) nel Cretaceo superiore. Atti 
Soc. Toscana Sci. Nat. Pisa, Proc. Verb., 
1914, 23, 43-44. Add. 1914.1 

Cancrin, Franz Liuiwig von. Ab- 
handlung von dem Anlegen, dem Bau 
und der Ausbesserung der Teiche, und 
besonders der Fischteiche. Frankfurt- 
am-Main, 1791. 2 pis. 8°. 

Add. 1791.1 

Candiotti, Ch. Crustace parasite 
de la morue. Soc. Ocyanograph. Golfe 
de Gascogne, Bordeaux, 1910, fasc. 5. 
3p. pi. Add. 1910.1 

Canestrini, Alessandro. Lo stabi- 
limento di pescicoltura di Torbole 
iSalmo) Atti Accad. Agiati Rovereto, 
1914, 4. ser., 4, 19-31. Add. 1914.1 

Canestrini, Giovanni. Zur Systema- 
tik und Charakteristik der Anabatinen. 
Verb. Zool.-Bot. Ges. Wien, 1860, 10, 
697-712. Add. 1860.1 

Describes Spharichthys Canestrini; orthotype 
S. osphromenoides Canestrini, p. 707; Trichopsis 
(Kncr) Canestrini; orthot>^e T. stn'atus Blkr. 
A synonym of Stenops McCi., p. 708. 

Canestrini, Riccardo. For biog- 
raphy and list of works see Bull. Soc. 
Sci. Padova, 1891-94, 6, 47-54. 

Nota sulla voracitil del luccio. 

Bull. Soc. Sci. Padova, 1884-86, 3, 100- 
103. Add. 1886.1 

Cannieu, . Recheches anato- 

miques sur les ganglions cyrebro- 
spinaux des poissons cartilagineux. 
Journ. Med. Bordeaux, 1899, 29, 389. 

Add. 1899.1 

Cantraine,F. Memoire sur un pois- 
son nouveau, trouvy dans le canal de 
Messine en Janvier, 1833. Bull. Acad. 
Sci. Bruxelles, 1835, 2, 107-109.— 
Mym. Acad. Sci. Bruxelles, 10, 1-19. 
2 pis. Add. 1835.1 

See also Cantraine, F. in vol. I, 1837.1 

Canu, E. Sur le fonctionnement et 
Tamelioration du service de surveillance 
des peches maritimes. Boulogne, 1894. 
48 p. Add. 1894.1 

Capellini, G. Della pietra leccese e 
di alcuni suoi fossili. Mem. Accad. Sci. 
Instit. Bologna, 1878. 3. ser. 9. 

Add. 1878.1 
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Maurit. Ant. Historia M. 
Pilati. Basil, 1767. 4°. Add. 1767.1 

“ De ranis agit ex piscina S. Urbani. similibus 
ranarum Surinamensium, nariter in pisces 
degeneranlibus. Reperiri bipedes quadru- 

SaUe’ ioclusum piscem spithalmalem.” — 
See also Merian, M. S., Pre-Linn. 1719.1 


Capsoni, U. Le Pescaie ” nel 
Friuh. Neptunia, Venezia, 1903, 18. 
74^-79. Add. 1903.1 


Carcani, Paolo. Lettera sulla respi- 
razione dei pesci. Opuscoli Scelti Sci., 
Milano, 1791, 14, 63-68. Add. 1791.1 


Carlisle, Anthony. On a specimen 
of Lahrus macnlatus Bl. taken on the 
British coast. Proc. Zool. Soc. London, 
1830-31 (1831), 17. Add. 1831.1 


Carlson, f/. Ueber die Zahnent- 
wickelung bei einigen Knochenfischen. 
Zool. Jahrb., 1894, 8, 217-244. 2 pis. 
2 text-figs. Add. 1894.1 


Carney, George J. Flight of the 
flying-fish. Science, 1883, 1, 543. 

Add. 1883.1 


366. — Spallanzani, Roma, 1887, 2. 
ser. 16, 206-214. Add. 1886.1 

— ; — Osservazioni anatomiche e zo- 
ologiche sopra due specie rare di pesci 
(Trachypterus, Gouan) del mare di 
Civitavecchia. Boll. Soc. Studi Zool., 
Roma, 1895, 4, 1-23. Add. 1895.1 

Carter, Avgust IT. Temperature in 
relation to fish. Nature, 1887, 36. 213. 

Add. 1887.1 

Carter, E. X. An experiment in 
feeding young large-mouth bass. Trans. 
Amer. Fisheries Soc., 1914, 71-72. 

Add. 1914.1 

Cartier, 0. Beitriige zur Entwicke- 
lungsgeschichte der Wirbelsaule. Zeit- 
schr. \\ i.<s. Zool., 1875, 26, supp., 
65-76. pi. Add. 187^1 

Cams, Carl Gustav. Traite Clemen- 
taire d’anatomie comparee. 2 vols. 

Bruxelles, 1833. 808 p. Add. 1833.1 

T from 2nd German edition by 

J* L. Jourdan. 


Carpenter, Charles. What musk- 
rats sometimes eat. Bull. U. S. Fish 
Comm., 1884, 4, 295. Add. 1884.1 

Muskrats enemies of fish. 


Carr, John. The samlet, botche 
and gilhon. Mag. Nat. Hist., 1830, ; 
^^6. Add. 1830, 

Carradori, G. Esperienze ed osse: 
yaziom sulla respirazione dei pesc 

iVn^V (Brugnatelli 

1794. 6, 53-59. . Add. 1794. 

See also Carradori. G., in vol. I, 1799 .i 


Carr6, 


Merieuz & Carre. 


& Merieux, 


CamSre, J ustus. Neuere Unter- 
michungen fiber Parietalorgane. Biol. 
Centralbl., 1880-90 G890), 9, 136-149. 

Add. 1890.1 


Carroll. Dixie [Pseudonym for i 

Vv stream game fis 

By Dixie Carroll. With introdu 
by James Keeley. Cincinnati, [: 
12°. Add. 1! 

M popular fresh- 

Mme fish, the tackle necessar>% and how 


Carruccio, Antonio [1839- 1 ^ 

avvelenaniento per ingestione di pe 
contribuzione alio studio dei n 
tossicofon indigeni d’esotici. Bull. 
Accad. Med. Roma, 1886-87, 8, 3 


Cams, Carl Gustav, Otto, Adolphus 
William, & D'Alton, Edward. Tabul® 
anatomicam cornparativam illustrantes 
quas exhibuit. Textum in Latinum ser- 
monem vertit A. F. L. Theinemann. 
Pars I-IX cum LXXIV tabulis. Lip- 
siae, 1828-1855. gr. fob Add. 1828.1 

Anatomy and embr>'ology of elasmobranchs 
and bony fishes by Cams chiefly. Earliest 
ngure of egg of Ginglymostoma and of uterine 
embryo of Centrina. 


Cassagneaud, . Squale griset 

peche sur les cotes de la Rochelle. 

Ann. Acad. La Rochelle, 1886 (1887), 

“o- 23, 75. Add. 1887.1 

Cattaneo, G. Istologia e sviluppo 
del tubo digerente dei pesci. Atti Soc. 
Ita . Sci. Nat., Milan, 1886, 29, 65 p. 
<5 pis. Add. 1886.1 

. r Sulla formazione delle ci^^pte 

intestinali negli embrioni del S'almo 
salar. Rendic. R. Instit. Lomb., Milan, 
1886, 2. ser., 19, fasc. 9. Add. 1886.2 


Gaumont, de. Epoque du 

frai des tanches. Bull. Soc. Linn. Nor- 
mandie, Caen, 1858, 3, 128, 

Add. 1858.1 


yavanno, u. Doni di Nettuno 


tizie su le forme e la vita di pesci e di 
altn animali utili o curiosi dei nostri 
man. Firenze, 1914. 304 p. 272 il- 
8°. Add. 1914 1 
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Cavazzani, E. L’ittiotossico nel 
Pelrotnt/zon nutrinus. Giorn. 11. Accad. 
Med., Torino, 1892, 3. scr. 40, 872- 
876. Add. 1892.1 

See also Cavazzaai, E., 1892.1. 

Ceresole, Giulio, Una nuova malat- 
tia della carj^o. Neptunia, Venezia, 
1902, 18, 219-223. Add. 1902.1 

Bacterial disease. 

V 

Cernavin, V. Diptychus oschanini 
(Berg). (Text in Russian) Vest. Ry- 
boproinvsl., Pctrograd, 1914, 227-235. 

Add. 1914.1 

Chabrillac, F. Sur quclqucs pois- 
sons fossilcs iCretaceous) dc la province 
de Ceara au Hrcsil. C. R. .\cad. Sci., 
Paris, 1844, 18, 1007. Add. 1844.1 

Chabry, Laurent Marie. Sur Tequi- 

lihre des i)oissons. Journ. Anat. (Ro- 
bin), 1884, 20, 387-392. Add. 1884.1 

Chadwick, B. ,P. Young mackerel 
destroyed by stnall-meslied nets. Bull. 
U. S. Fish Comm., 1886, 6, 193. 

Add. 1886.1 

Chamberlain, Fre.d. jl/., ifc Bower, 
Ward T. Fishery industries (In Fish- 
ery and fur industries of Alaska in 1912. 
U. S. Bur. Fisheries Doc. 780. Wash- 
ington, 1913, 18-73) Add. 1913.1 

Chambers, E. T. D. “ Maski- 
nonge ” is its name. Forest A* Stream, 
1904, 62, 212. Add. 1904.1 

Maskinonge or mascalonge. 

Forest & Stream, 1904, 62, 316. 

Add. 1904.2 

Chapman, Frederiek. On a new 
species of Ceratodus from the Creta- 
ceous of New South Wales. Proc. Roy. 
Soc. Victoria, 1914, n.s. 27, 25-27. pi. 

Add. 1914.1 

C, woUastoni, n. sp. Metaceratodus, new 
subgeDus. 

Chapman, Henry Cadwalladcr. On 
what was found in the alimentary canal 
of Lucioperca. Philad. Med. Times, 
1874, 4, 209-210. Add. 1874.1 

Parasitic worms. 

Chappelle, Edward. Voyage of H. 
M. S. “ Rosamond ” to Newfoundland 
and the southern coast of Labrador. 
London, 1818. Add. 1818.1 

Fishes, etc., p. 131-134. 

Charrin, A. Maladie myxospori- 
dienne des barbeaux. C. R. Soc. Biol, 
Paris, 1898, 10. s6t. 6, 1030. 

Add. 1898.1 


Chase, Martin R. A histological 
study of sensoiy' ganglia. Anat. Rec., 
1909, 3, 121-140. 23 figs. Add. 1909.1 

Based largely on study of shark embryos. 

Chautard, J. Note sur les forma- 
tions Eocenes du Senegal. Bull. Soc. 
Geol. France, 1905, 4. ser. 6, 143-146. 

Add. 1905.1 

Chavannes, Auguste. [Notice sur 
les larves de distoines observees sur la 
fera {Coregonus fera)] Verb. Schweiz. 
Naturf. Ges. 1851, 36, 210. 

Add. 1851.1 

Cheney, A. Nelson. Breeding nat- 
ural food artificially for young fish ar- 
tificially hatched. Bull. U. S. Fish 
Comm. 1893 (1894), 13, 277-279. 

Add. 1894.1 

Concerning brook-trout and 

conditions favorable to their propaga- 
tion. 2. Ann. Rept. Comm, of Fisher- 
ies, Game Forests, 1896 (1897), 195- 
198. Add. 1897.1 

The Hudson river a.s a salmon 

stream. Bull. U. S. Fish Comm. 1897 
(1898), 247-251. Add. 1898.1 

Cheney, A. Nelson, & Orvis, 
Charles F. {editors) See Orvis & Cheney. 

Cheney, //. N. The pike. Forest 
& Stream, 1893, 40, 319. Add. 1893.1 

The pikes. Forest & Stream, 

1898, 60, 330-331. Add. 1898.2 

Chernisheff, S. P. Patho-anatomic 
alterations of central nervous system, 
produced by fish poisoning (Text in 
Russian) Vrach Zapiski, Moskau, 1899, 
6, 135-145. Add. 1899.1 

Chevalier, Mtunoire sur la 

maniere de faire la colic de poisson dans 
la Ru.s.sie, avec une description particu- 
lierc de cette manufacture en Angle- 
terre. OI>s. Phvs. Hist. Nat. (Rozier), 
1774, 3, 374-382. Add. 1774.1 

Chevallier, . Sur des cas de 

I’empoisonnement par des poissons. 
Journ. Chim. Med., Paris, 1856, 4. s6r. 
2, 85. Add. 1856.1 

Chiarini, P. Cambiamenti morpho- 
logici che si verificano nella retina 
del vertebrati per azione della luce e 
deir oscurita. Parte 1. La retina dei 
pesci e degli anfibi. Boll. R. Accad. 
Med., Roma, 1904, 30, 75-110. 

Add. 1904.1 
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Chidester, F. E. Twins in fish, one 
with a cyclopic deformity. Anat. Rec- 
ord, 1914, 8 , 367-369. 4 figs. 

Add. 1914.1 

Chierchia, G. Tlie voyage of the 
“ Vettor Pisani.” Nature, 1884, 30, 
365. Add. 1884.1 

Capture of Rhineodon typus, the whale shark, 
in bay of Panama. 

.SeealsoGQnthcr. A. C. L. G., Add. 18S4.1 

Child, C. R. [Review of Prather, 
J. M., 1900.1 on the development of the 
hypophysis in Amia calva.\ Science, 
1900,11,168. Add. 1900.1 

Chilton, Charles (editor) Reports 
on the geo-physics, geology, zoology, 
and botany of the islands lying to the 
south of New Zealand, based mainly on 
observations and collections made dur- 
ing an expedition in the government 
steamer “ Hinemoa ” in November, 

1907. 2 vols. Wellington, New Zea- 
land, 1909. illust. 4°. Add. 1909.1 

Pisces, vol. ii, p. 585-598. fig. 

Chisholm, George G. Handbook of 
commercial geography. 7 ed. London, 

1908. Add. 1908.1 

Fisheries, p. 167-172. 

Chittenden, Cummins, 

On the relative digestibility of 

fish flesh in gastric juice. Rept. U. S. 
Fish Comm. 1884 (1886), 12, 1109-1122. 

Add. 1886.1 

Cholmondeley-Pennell, Henry. 
[1837- ] A popular history of Brit- 

ish fresh-water fish, &c. London & 
New York, 1884. 425 p. illust. 12®. 

Add. 1884.1 

Choulant, Ludwig. Graphische In- 
cunabeln fiir Naturgeschichte und 
Medicin. Enthaltend Geschichte und 
Bibliographic der ersten naturhisto- 
nschen und medicinischen Druoke des 
Xy. und XVI. Jahrhunderts, welehe 
mit illustrirenden Abbildungen vor- 
sehen sind. Leipzig, 1858. 8°. 

Add. 1858.1 

Christensen, R. Zur Geschichte 
des Angelhakens. Deutsche Fischerei 
Zeitg., 1881, 4 , nos. 12 & 15. — Bull. 
U. S. Fish Comm. 1884, 4 , 282-286. 

Add. 1881.1 

Christian, F. W. The Caroline is- 
lands: travel in the sea of little lands. 
London, 1899. 412 p. illust. 

Add. 1899.1 

Fishing with hooks and tuba, p. 126, 244; 
native names of fishes, p. 352-355. 365. 372, 378. 


Eastern Pacific lands; Tahiti 

and the Martpiesas islands. London, 
1910, 269 p. illust. Add. 1910.1 

Native name.s of fishes, p. 64-05 and appendix. 
Fishing methods, p. 05-6C. 

Christopher, Hermann. Aale auf 
llochzeitsreisen. I. Nach den Tiefcn 
des Weltmeeres. Woohenschr. Aquar.- 
Terrar. Kunde, 1914, 11. Jahrg., 671- 
673; 680-681. figs. Add. 1914.1 

Churchill, E. G. S. Tarpon fishing 
in Mexico and Florida. London, 1907. 
74 p. illust. 4®. Add. 1907.1 

Ciaccio, Giuseppe Vincenzo. Sur une 
particularite anatomique remarquable 
de ra*il de Tespadon (Xiphias gladius). 
Journ. MicTOg., 1883, 7. annee, 323-324. 

Add. 1883.1 

La torminaison des nerfs dans 

les plaques Gectriques dc la torpillc. 
Journ. ^lic^og., 1888, 12. annee, 433- 
438. Add. 1888.1 

Nuove o.«5servazioni sopra I'in- 

terna tessiture dei prismi clettrici delle 
Torpedini. Rcrulic. Accad. vSei. Bo- 
logna, 1894-95, 43. Add. 1894.1 

Cistovic, Fedor Jakovlevii. Etudes 
sur rimmunisation contre le st^rum d’an- 
guilles. .\nn. Inst. Piusteur, 1899, 13, 
406-425. Add. 1890.1 

Clark, A. Howard. Catalogue of 
fishery products, and of tlie apparatus 
used in their preparation, ^^'a.shington, 
1883. Add. :H83.1 

CataloRtie of the exhibit n>ado by the United 
States of .America at the Great International 
Fishcrie.s Exhibition, London, 1883. 

Notes on the history of prepar- 
ing fish for the market bv freezing. 
Bull. II. S. Fish Comm. 1886 (1887), 6, 
467. Add. 1887.1 

Clark, Frank Nelson. For memorial 
notice, see Bower, Seymour, in Trans. 
Amor. Fisheries Soc. 1910 (1911), 85- 
94. 

(Reproduction of the tail of a 

fish destroyed by Achlyai Amer. Nat., 
1874, 8, 363-364. Add. 1874.1 

The self-picker (Apparatus for 

hatching and separating ovai Bull. 
U. S. Fish Comm. 1881, 1 , 62-65. 

Add. 1881.1 

— — Report of experiments for de- 
termining the smallest amount of water 
in which young shad and eggs can be 
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Clark, F. iV. Cleves, Victor de. Les poissons 


kept. Rept. U. S. Fish Comm. 1881 
(1884), 9, 783-786. Add. 1884.1 

Personal fish-cultural reminis- 
cences. Trans. Amer, Fisheries Soc. 
1910 (1911), 319-322. Add. 1911.1 

Clark, R. S. General report on the 

larval and post-larval Teleosteans in 
Plymouth waters. Journ. Mar. Biol. 
Assoc., Plymouth, 1914, n. s. 10, 327- 
394. 11 figs. map. Add. 1914.1 

Clarke, Kit. Where the trout hide. 
New York, 1889. 115 p. ills. 16°. 

Add. 1889.1 

Clarke, S. C. The game fishes of 
America. Amer. Angler, Dec. 15, 1883. 

Add. 1883.1 

Contains the first record of oral gestation in 
Felichlfiys felis, 

Clarkson, Robert Durward. On the 
nutritive value and relative digestibil- 
ity of fresh fish. Part I. Introductory. 
5. Ann. Rept. Fish. Board Scotland, 
1887, 221-229. Add. 1887.1 

Claus, C. Beitrage zur vergleichen- 
den Osteologie der Vertebraten. Rip- 
pen und unteres Bogensvstem. Sitzber. 
K. Akad. Wiss. Wien, 1876 (1877), 74, 
(1. Abth,), 785-818. Add. 1877.1 

Ueber die Herkunft der die 

Chordascheide der Haie begrenzenden 
ausseren Elastica. Anzeiger Akad. 
Wiss. Wien, Math.-Nat. Kl., 1894, 31, 
118-122. Add. 1894.1 

Clement, C. Sur la lamie long-nez, 
Lamua cornubicaSchneidoT. Bull. Soc. 
Sci. Nat. Nimes, 1876, 4. ann., 109. 

Add. 1876.1 

Clement, S. La blennie cagnette 
(Blennius cagnolla Valenc.) Bull. Soc. 
Sci. Nimes, 1886, 24-25. Add. 1886.1 

dementi, A. Ueber die Verbrei- 
tung der Arginase im Tierreiche. 
(Congr. intern. Fisiol.) Arch. Fisiol. 
Firenze, 1914, 12, 110. Add. 1914.1 

“Bei Saugern, Amphibicn und Fischen 
vorhanden.” 

Clercq, F. 5. A. de, & Schmeltz, J . 
D. E. Ethnographische beschrijving 
van de west- en noordkust van Neder- 
landsch Nieuw-Guinea. Leiden, 1893. 
XV, 300 p. 42 pis. 51 figs. 

Add. 1893.1 

Fishing implements, p. 100-104. Hunting 
and fishing, p. 217-218. 


russes. La Nature, 1901, 29, pt. 2, 526. 

Add. 1901.1 

Cligny, Adolphe. Croissance de la 
plie. Ann. Stat. Aquicult. BouJogne- 
sur-Mer, 1905, n. s. 1, 101-102. 

Add. 1905.1 

Les pretendues migrations du 

hareng. Ann. Stat. Aquicult., Bou- 
logne-sur-Mer, 1907. 16 p. 4°. 

Add. 1907.1 

Repeuplement des rivieres du 

Pas-de-Calais. Ann. Stat. Aquicult., 
Boulogne-sur-Mer, 1907. 11 p. 4°. 

Add. 1907.2 

La truite de mer, Salmo trutta. 

Ann. Stat. Aquicult., Boulogne-sur- 
Mer, 1907. 47 p. 4°. Add. 1907.3 

• Deux clup^ides k supprimer de 

la nomenclature; contribution k l’6tude 
de nos soorp6nides; Un nouveau z6ide 
du Maroc. Ann. Stat. Aquicult., Bou- 
logne-sur-Mer, 1909. 24 p. 4°. 

Add. 1909.1 

Poissons des cotes d’Espagne et 

du Portugal (oc4an Atlantique) Ann. 
Stat. Aquicole, Boulogne-sur-Mer, 1913, 
n. s. 1, 1-30; 69-92. Add. 1913.1 

Sardines et pseudo-sardines; 

contribution k I’histoire de la peche et 
de I’industrie sardinidre. Ann. Stat. 
Aquicole, Boulogne-sur-Mer, 1913. 27 

p. — Bull. 7Vim., Enseign. Peches Mari- 
times, Paris, 1913, 18, 281-315. 

Add. 1913.2 

Bibliograpliy of sardines included. 

Contribution d. I’ctude biolo- 

gique du hareng. Ann. Stat. Aquicole, 
Boulogne-sur-Mer, 1914, n. s. 1, 31-67. 

Add. 1914.1 

Documents relatifs k I’histoire 

de la peche sardiniere. Bull. Soc. Nat. 
Acclim., Paris, 1914, 61, 513-531. 

Add. 1914.2 

Clinton, Die Goheimnisse der 

Angel- und Nctzfischerci. Jiiterbog, 
1849. Add. 1849.1 

Translated by J. E. von Rcidor. 

Cloquet, Ilippolyte [1787-1840] Ich- 
thyque iFish poisoning] (In Diction- 
naire des sciences naturelles, vol. xxii, 
p. 550-554. Paris, 1821) Add. 1821.1 

Called Ciguatera in the West Indies. 

Clutterbuck, J. W. Fish ova not 
eaten by the water ouzel. Zoologist, 
1863, 21, 8693. Add. 1863.1 
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Cobby Ehen W. Commorrial trout 
hatcheries and their influence on {)ublic 
hatcheries. Trans. Anu*r. Fisheries Soc. 
1910 (1911), 173-178. Add. 1911.1 

Cobb, John N. The fisherie.s of Uie 
Pacific coast. Trans. Amer. Fisheries 
Soc., 1914, 61-64. Add. 1914.1 

The future of Alaska’s fislieries. 

Pacific Fisherman, Seattle, 1914, 12, no. 
11, 11-10. Add. 1914.2 

New methods in Pacific coast 

fisheries. Pacific Fisherman, 1914, 12, 
15-32. 4 figs. Add. 1914.3 

The Pacific Fisheries Society. 

Trans. Amer. Fisheries Soc., 1914, 05- 
66. Add. 1914.4 

Some neglected fishery resources 

of the Pacific cou.st. Pacific Fishernian, 
1914, 13, 14-15. — Trans. Pacific Fish- 
eries Soc., 1914 (1915), 39-50. 

Add. 1914.5 

Cobb, J. A^, Smith, //. 4/., Ever- 
mann, li. IF., & Kendall, IF. C. See 
Smith, Evermann, Cobb, & Kendall. 

Cobbold, Thomas Spencer. Remarks 
on the entozoa and ectozoa of fish. 
Veterinarian, London, 1873, 4. ser. 
19, 071-073. Add. 1873.1 

Tapeworms in trout. Field, 

London, 1873, 42, 109. Add. 1873.2 

■; A new entozoon from a fish. 

Sci. Gossip, London, 1876, 89. 

Add. 1870.1 

Parasitic disease in hatrachia 

and salmonidce. Veterinarian, London, 
1880, 63 (4. ser. 26), 373-378. 

Add. 1880.1 

Cobo, Bernahe. Ilistoria del nuevo 
mundo per el P. Bcrnabe Cobo, dc la 
Compania de Jesus. Publicada ])or pri- 
mera viz con nottis y otras ihi.stracionos 
de D, Marcos Jiminez de la F^spada. 
4 vols. Soc. Bibliof. Andaluces, Sevilla, 
1890-93. 4°. Add. 1891.1 

. Fishes, vol. U. p. 127-131; 149-190. Fishing 
With the remora, vol. ii, p. 180-181. 

, Cocco, Anos/osio 11799-18541 For 
biography and works see Atti Soc. Tosc. 
Sci. Nat. {Mem.), Pisa, 1891, 11, 173- 
212 . 

Su di alcuni nuovi pesci del 

mar di Messina. Giorn. Sci. Lett. 
Art! Sicilia, Palermo, 1829, 26 (ann. 7), 
138-147. Add. 1829.1 


Sullo Schcdophilns t/iedusophn- 

gus. Giorn. Cabin Messina, 1829, 1, 
30-32. — mot seen) Also quot(‘d as 
Giorn. Innominate Messina Ann., 
1829, 3, 57. Add. 1829.2 

Cenni sul gcnerc Ruvettiis e 

sui carattori chc lo distinguone. t)b- 
servatiore Pelorilani, 1833 (..A])!*!! 13). 

Add. 1833.1 

P. 18, Ruvettus; orthotype R. pretioavs 
Cocco. 

Cockerell, Sydney C. {compiler) Bur- 
lington Fine Arts Club inhibition, 
1908. Manuscripts x.wiii, 133 p. 102 
pis. Add. 1908.1 

Introduction, 18 j). Exhibit*? nos. S0-S3 are of 
illuminated manuscript.s from the 12th and 13ih 
centuries, some containing illustrations of fishes. 

Cockerell, Theodore Drii Alison 
[1806- ] I'lat-fishcs. Nature, 1890, 

42, 53-54. Add. 1890.1 

The fauna of the Florissant 

(Colorado) Shales. Amer. Journ. Sci., 
1913, 4. ser. 36, 498-500. Add. 1913.1 

The scales of the South .Amer- 
ican characinid fishes. Ann. Carnegie 
Mus., Pittsburgh, 1914, 9, 92-113. 6 
pis. Add. 1914.1 

Codrington, /^ //. The Melane- 
sians: studies in their anthropology' and 
folk-lore. Oxford, 1891. Add. 1891.1 

Fishing methods, 316-319: hooks, nets, 
shooting and spearing, pots, poison, kites, 
spider-web nets, noosing, traps, etc. 

Cohen, Philip. Marine fish and 
fisheries of New South AValcs, past and 
present, in their commercial aspect. 
Sydney, 1892. 30 p. 8°. Add. 1892.1 

Prepared for the World's Columbian Exposi- 
tion, Chicago, 1893. 

Coker, Robert E. Condicion en que 
se encuentra la pesca marina desde 
Paita hasta Bahia dc la Independencia. 
Bol. Ministerio Fomeato, I>ima, Peru, 
1908, 6, 53-117. Add. 1908.1 

Condiciones de la pesqueria en 

Mollendo. Bol. Dircc. Foinento, 1910, 
8, 50-04. Add. 1910.1 

Estudio sobre la pesca en el 

Peru, Bol. Direc. Fomento, 1910, 8, 
8-16. Add. 1910.2 

El Lago Titicaca y sus resursos. 

Bol. Direc. Fomento, 1910, 8, 29-39. 

Add. 1910.3 

Lake Titicaca, “The most re- 
markable lake of the World.” Internat. 


38 


AMERICAN MUSEUM OF NATURAL HISTORY 


COK 


Coker, R. E. 

Rev. Gesammt. Hvdrobiol. Hydro- 
graph., 1911, 4, 174-i82. Add. 1911.1 

Las industrias de la pesca y del 

guano en el Peru. Ann. Direc. Fo- 
mcnto, 1913, 1. 28-69. Add. 1913.1 

Translation of 1908.1 

Water-power development in 

relation to fishes and mussels of the 
Missis.sippi. Rept. U. S. Comm. Fisher- 
ies, 1913 (1914), append. 8, 1-28. 6 pis. 

Add. 1914.1 

Cole, F. J. Notes on the vascular 
system of Mvxine. Anat. Anz., 1914, 
46, 478-485. fig. Add. 1914.1 

Coles, Russell Jordan [1865- ] 

Effect of thunder on fishes. Coj)eia. 
1914, no. 5, 1. Add. 1914.1 

Collier, J. H., & Hooper, J. The 
American parlor aquarium or fluvial 
aqua vivarium. New York, 1866. 143p. 
illust. 12°. Add. 1866.1 

Collinge, W alter Edward [1867- 1 

Lecture on the “ sensory canal .sy.stem 
of fishes.” Trans. Caradoc Field Club, 
1893-96, 1, 71-72. Add. 1893.1 

Collingwood, Cuthhert. Remarks 
upon some oceanic forms of hydrozoa 
observed at sea. Ann. Mag. Nat. Hist., 
1867, 3. ser. 20, 309-314. Add. 1867.1 

Fishes living in association with pelagic 
medusse, p. 311. 

Rambles of a naturalist on the 

shores and waters of the China seas. 
London, 1868. Add. 1868.1 

Numerous general notes on fishes; also flying- 
fishes, commensal fishes, etc. 

Collins, A . S. Shad eggs. Amer. 
Naturalist, 1871, 6, 441. Add. 1871.1 

Increase in size after impregnation. 

Collins, Joseph. Catalogue of the 
collection illustrating the fishing vessels 
and boats, and their equipment; the 
economic condition of fishermen; an- 
gler’s outfits, etc. London, 1883. 

Add. 1883.1 

Catalogue of the exhibit made by the United 
States of America in the Great International 
Fisheries Exhibition, London, 1883. 

Inauguration of the frozen her- 
ring trade. Bull. U. S. FLsh Comm. 
1884, 4, 81-83. Add. 1884.1 

Notes on the habits and meth- 
ods of capture of various species of sea 
birds that occur on the fishery banks off 


the eastern coast of North America, and 
which are used as bait for catching cod- 
fi.sh bv New England fishermen. Rept. 
U. S. Fish Comm. 1882 (1884), 10, 311- 
338. pi. Add. 1884.2 

Some observations on the cod 

gill-net fisheries and on preservatives 
for nets. Bull. U. S. Fish Comm. 1884, 

4, 58-59. Add. 1884.3 

PMible qualities of the smoked 

kingfish {Scoinheromorus cavalla^ Cuv.) 
Bull. U. S. Fish Comm. 1885, 6, 359. 

Add. 1885.1 

Fishing on an edge of the Grand 

Banks. Bull. U. 8. Fish Comm., 1885, 

6, 256. Add. 1885.2 

Proposition to prepare kingfish 

hv smoking. Bull. U. S. P'ish Comm. 
1885, B, 360. Add. 1885.3 

A curious knife found in the 

flesh of a codfish. Bull. U. S. Fish 
Comm. 1886, 6, 381-383. fig. 

Add. 1886.1 

Gill-nets in cod fisherj'; a de- 
scription of Norwegian cod nets, etc., 
and a history of their use in the United 
States. Rept. U. 8. Fish Comm. 1884 
(1886), 12 , 265-288. 12 pis. 

Add. 1886.2 

The gill-net cod fishery (In 

The fisheries and fishery industries of 
the United States, edited by George 
Brown Goode, sect. 5, vol. i, p. 225-233. 
9 pis. 1887) Add. 1887.1 

The beam-trawd fishery of Great 

Britain, with notes on beam-trawling in 
other European countries. Bull. U. S. 
Fish Comm. 1887 (1889), 7, 289-407. 
23 pis. & 34 figs. Add. 1889.1 

Some reasons why the fishermen 

of Nova Scotia use salt clams {Mya 
arenaria) for bait in the Bank handline 
cod fi.shories. Bull. U. S. Fish Comm. 
1887 (1889), 7, 425-428. Add. 1889.2 

Suggestions for the employment 

of improved types of vessels in the 
market fisheries, with notes on British 
fishing steamers. Bull. U. S. Fish 
Comm. 1888 (1890), 8, 175-192. 12 pis. 

Add. 1890.1 

The fishing vessels and boats of 

the Pacific coast. Bull. U. S. Fish 
Comm. 1892, 10 , 13-48. 12 pis. 4 

text-figs. Add. 1892.1 
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Report upon the division of fish- 
eries. Kept. U. 8. Fish Comm. 1889 
(1892), 16, cix-cxxL. Add. 1892.2 

Report upon the participation 

of the United States Fish Commission 
in the centennial exposition held at Cin- 
cinnati, Ohio, in 1888. Kept. U. 8. 
Fish Comm. 1889 (1892), 16, 809-885. 
pi. Add. 1892.3 

lOn fisheries and the organiza- 
tion of fishermeni Trans. Amcr. Fish- 
eries Soc., 1894, 84-92. Add. 1894.1 

Report of the United States 

commissioner to the International Fish- 
eries Exhibition of 1898 at Bergen, Nor- 
way. Senate Doc. no. 39, 50. Congress. 
Washington, 1901. Add. 1901.1 

Extensive report on fishery apparatus and 
appliances. 

Collins, J. W., & Goode, George 
Brown. See Goode & Collins. 

Collins, Wilkie. The pilchard fish- 
ery on the coast of Cornwall. HariJer’s 
Mag., 1851, 2, 030-033. Add. 1851.1 

Colnett, James. A voyage to the 
south Atlantic and round Cape Horn 
into the Pacific ocean for the purpose 
of extending the spermaceti whale fish- 
eries, etc. London, 1798. 179 p. 

charts. Add. 1798.1 

Contains many incidental notes on fishes, 
(sharks, etc.) 

Colomina, Alejandro de. Not a 
sobre un Orthagoriscus oblongns, 8chn. 
pe.scjulo on la rla de Pontcv<*dra. Bol. 
Soc. Espan. Hist. Nat., 1910, 10, 453- 
450. fig. Add. 1910.1 

Colquhoun, John. The moor and 
the loch: practical hints on highland 
sports, game and prey in the mountains 
of Scotland, with an essay on loch fish- 
ing. 2. ed. London, 1841. illiist. 8®. 

Add. 1841.1 

Comarmoud, Memoir de la 

pisciculture de la truite, en particulier 
de celle du lac de St. Frout. Lvon, 
1853. 54 p. Add. 1853.1 

Compton, T. A Mendip valley. 
London, 1892. illust. 8®. Add. 1892.1 

Fishes of the district. 

Condorelli - Francaviglia, Mario. 
Contributo alio studio della fauna el- 
mintologica di taluni pesci della prov. 
di Roma. Boll. Soc. Rom. Stud. Zool., 
Roma, 1898, 7, 110-144. pi. 

Add. 1898.1 


Ricerclii sui vermi parassiti del 

Gobius avernensis Cenestr. — Boll. Soc. 
Rom. Stud. Zool,, Roma, 1898, 7, 1-17. 
pi. Add. 1898.2 

ConBgliacci, Pietro [1779-1844] 
Suir analise <icir aria contenuta nclla 
vcscica natatoria dci pesci. Giorn. Fis. 
Chern. Stor. Nat. (Brugnatclli), 1800, 2, 
347-370, 381-409, 477-497. — .lourn. 
Chem. Phys. (.Schweiggers), 1811, 1, 
137-103. Add. 1809.1 

Complete reference for Configliachi, P., 
1809.1. 

I’ebcr die Analy.se der Luft aus 

dcr SchwiminbUise dor Fischc. Bcitrage 
Chem. Phvs., (Schweigger), Niimbcrg, 
1811, 1, 137-103. Add, 1811.1 

Conn, C. Bella hellicn Sauv. Bliitt. 
Aquar.-Terrar. Kunde, 1914, 25. Jahrg., 
401-402. 2 figs. Add. 1914.1 

Geschlcchtsunterschicd bei Pte- 

rophyllum scnlare. Bliitt. Aquar.-Ter- 
rar. Kunde, 1914, 25. Jahrg., 508. 

Add. 1914.2 

Ein neuor Cichlide aus Afrika. 

Bliitt.' Aquar.-Terrar. Kunde, 1914, 25. 
Jahrg., 340-347. fig. Add. 1914.3 

Pterophyllum scalarc. Bliitt. 

Aquar.-Terrar. Kunde, 1914, 25. Jahrg., 
492-494:508. fig. Add. 1914.4 

Scdtophagus argus. Bliitt. 

Aquar.-Terrar. Kunde, 1914, 25. Jahrg., 
309-371. fig. Add. 1914.5 

Connorton, J. G. A list of the most 

common fishes, etc., on the soutlieast 
coast of Madagascar. Antananarivo 
Annual, 1892, 259-263. Add. 1892.1 

Conrad, r. A. Catalogue of Eocene 
shells and fish from Shark river. (In 
Geological Survey of the State of New 
Jersev, appendix A. 1868. 8®.) 

Add. 1868. 1 

Cook, C. B. See Carroll, Dixie. 

Cooke, M. C. (Fungi producing dis- 
ease in fi.sh) Journ. Roy. Micr. Soc., 
1880, 3, pt. 2, 998. Add. 1880.1 

Coombe, Florence. Islands of en- 
chantment : many-sided Melanesia. 
London, 1911. Add. 1911.1 

Shark-worship, p. 116, 248-251, 279, 329. 
Noosing sharks, 173, 188. Kite-fishing, 

277. Spider web lure, 173. Fishing for b ^ 
257, 360. 

Cope, Edward Drinker [1840-1897] 
For biographies see Osborn, H. F., 1897.3, 
1898.1. 
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Cope, E.p. 

Fishes of the Ambyiacu river 

(Upper Amazon) Amer. Naturalist, 
1871, 6, 378-379. Add. 1871.1 

See also Cope, E. D., 1871.13. 

Synopsis of new vertebrata from 

the Tertiary of Colorado, obtained dur- 
ing . , . 1873. (Extracted from 7. 
Ann. Kept. Geog. Geol. Survey, etc. 
Washington, 1873. 19 p. 8®.) 

Add. 1873.1 

“Only quasi extracted from the report of 
which it ostensibly forms part. It was published 
in advance of the 7th annual report as a separate 
pamphlet; and finally appeared in that report so 
much modified as to oe in effect a different 
article.” — (Catalogue of Publications, 3. ed.) 

Description of .some species of 

reptiles obtained l)y Dr. John F. Brans- 
ford . . . U. S. N., while attached to 
the Nicaraguan Surveying Expedition 
in 1873. Proc. Acad. Nat. Sci., Philad., 
1874, 26, 64-72. Add. 1874.1 

Describes Protisiius scynotUus, n. g. et n. sp., 
p. 66, from Peruvian Andes. 

Descriptions of some verte- 
brate remains from the Fort Unidli beds 
of Montana. Proc. Acad. Nat. Sci. 
Philad., 1876, 1-14. Add. 1876.1 

Ceratodus eruciferus and C. hieroglyphus, 
n. sps., Myledaphus bipartilus, n. g. et n. sp. 

The fisheries of Pennsylvania. 

Kept. Fish Comm. Peunsvlvania, 1881- 
82 (1883), 103-194. “ Add. 1883.1 

The title is so printed; it should read: “The 
Fishes of Pennsylvania.” 

A contribution to the vertebrate 

palseontologv of Brazil. Proc. Amer. 
Phil. Soc., 1886, 23, 1-21. pi. 

Add. 1886.1 

Cretaceous fishes, p. 2-7. 

Edestus and Pelecopterus, etc. 

Geol. Mag., 1886, 3. 141. Add. 1886.2 

The most southern salmon. 

Amer. Naturalist, 1886, 20, 736. 

Add. 1886.3 

y On the structure of certain Pa- 
laeozoic fishes. Proc. Amer. As.soc. Adv. 
Sci., 1890, 336. Add. 1890.1 

Coquand, //. Description phy- 
sique, g^ologiqtie paleontologique et 
mindralogique du ddpartement de la 
Charente. 2 vols. Besangon, 1858-60. 
8°. Add. 1860.1 

Describes Orthodon condamyi, n. g. et n. sp., 
from Cretaceous of Charente Dept., France 
(vol.ii, p. 126). 


Corblin, Henri, Recherches exp6- 
rimentales sur la locomotion du poisson. 
Arch. Physiol., 1888, 1, 145-173. 

Add. 1888.1 

Cordeauz, Jno. Chimeera monslrosa 
in the North sea. Naturalist, 1898, 206. 

Add. 1898.1 

Gomalia, Emilio. A new fish para- 
site. Pop. iSci. Rev. London, 1877, 16 
(n. s. 1), 103. Add. 1877.1 

Review of Cornalia, E., 1875.1 

Cornay, 7.J?. Sur un cas deinopsie 
observe chez une truite saumon<5e. 
C. R. Acad. Sci. Paris, 1847, 26, 116- 
118. Add. 1847,1 

Corning, H. K. Ueber die verglei- 
chende Anatomic der Augenmuskula- 
tur. Morph. Jahrb., 1900, 29, 94-140. 

Add. 1900.1 

Cornish, C. J. Animals at work and 
plav; their activity and emotions. Lon- 
don, 1896. 323 p. illust. 8®. 

Add. 1896.1 

The invisible food of fishes, p. 240. 

The naturalist on the Thames. 

London, 1902. 260 p. illust. 8®. 

Add. 1902.1 

Fishes and fishing. 

Cornish, G. A. Notes on fishes of 
Tignish, Prince Edward island. Con- 
trib. Canadian Biol. (Suppl. Ann. Rept. 
Dept. Mar. Fisheries, Fisheries Branch) 
1906-10 (1912), 79-81. Add. 1912.1 

Cornish, Thomas [1830- ] For 

biography see Zoologist, 1891, 16, 33- 
34. — Trans. Penzance Soc., 1880-84, 
436. 

[A ling which had practically 

developed five backbones) Trans. Pen- 
zance Soc., 1880-84, I, 436. 

Add. 1884.1 

Corre, A. Analogic des symptomes 
et des lesions chez les individus mordus 
par des serpents venimeux et chez les 
individus empoisones par certains pois- 
sons. Arch. Phvsiol., Paris, 1871-1872, 
4, 405. ■ Add. 1872.1 

Nouvelle note relative aux pois- 

sons ven6neux. Archiv. M6d. Navale, 
1881, 36, 63-67. Add. 1881.1 

Corso, F. Quelques expc^riences sur 
le cervelet des poissons. Arch. Ital. 
Biol., 1895, 22, xciv. Add. 1895.1 
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Cort, William Walter. Notes on the 
trematode genus Clinostomum. Trans. 
Amer. Fisheries Soc., 1913, 32, no. 3, 169. 

Add. 1913.1 


of the natives of the various islands. 
Dublin, 1845. 290 p. Add. 1845.1 

Fishing in tho Marquesas, with artificial 
minnows, with nets, by diving, pp. 156-161. 


Costa, Oronzio GaJbrule [1787-1867] 
Paleontologia del regno di Napoli. 
Parte I. Atti Accad. Pont., Napoli, 
1853, 6, 233-433. Parte II. Ihid., 1856, 

7, pt. 1, 1-378. Parte III. Ibid., 1864, 

8, 1-198. Add. 1853.1 

Ricerche dirette a stabilire 

I'et^ geologica della calcarea tenera a 
grana fina di Lecce, detta volgarmente 
leccese. Giorn. Gianbatista Vico, Na- 
poli, 1857, 2. Add. 1857.1 

■ Ricerche osteologiche sulla ap- 

pweehio pterigo-tiinpanico dei pesei. 
Giorn. Gianibatt. Vico, Napoli, 1857, 
fasc. 3, 393-412. Add. 1857.2 


Lusjria casotti [Serravus], nuovo 

genere di pesci fossili della calcarea te- 
ncra leccese. Napoli, 1858. 

Add. 1858.1 


^ Studii sopra i terreni ad ittio- 

liti, etc., (Parte I) schisti bituminiferi 
di Giffoni. Atti Accad. Sci. Napoli, 
1862, 12. append. Add. 1862.1 


GifTonus. p. 26; orthotype, G. deperdi 
Costa. Lrocoinus, p. 32; orthotypo, U. picei 
Costa. 


- — Paleontologia delle province na- 
politane. Appondice I. Atti Accad. 
Pont., Napoli, 1864, 8, append. 

Add. 1864.1 

.“ 7 — Note geologiche e paleontolo- 
giche sui Monti Picentini nel Principato 
citeriore. Atti 1st. Incoraggiamento, 
Napoli, 1864, 2. ser. 1. Add. 1864.2 

ti Luigi. L’na grande 

Con.serva ” per i pesci. Neptunia, 
Venezia, 1903, 18 , 145-146. 

Add. 1903.1 

Pisciculture. 

Coste, Histoire gdn^rale et 

particulidre do d^veloppement des corps 
organis6s. Paris, 1847-1859. 

Add. 1859.1 

plates given to development of Gasteros- 

Cotte, J., Gaver, P\ van, Stephan, 
P., <fe Darboux, G. See Darboux, 
Stephan, etc. 

Coulter, John. Adventures in the 
Pacific, with observations on the nat- 
ural productions, manners and customs 


Coupin, Henri. Lc*s poissons dan- 
goreux. Med. Mod., ihiris, 1899, 10, 
681-684. Add. 1899.1 

Ce que les ])oi.'<sons do mcr font 

de leurs oeufs. Cosrnos, Paris, 1913, 
n. s. 68, 373-374. Add. 1913.1 

Coutance, //. .1. Biological action 
of the salts contained in sea water from 
the point of view of maintonanco of 
marine animals. Kept. V. .8. Fish 
Comm. 1881 (1884), 9, 749-754. 

Add. 1884.1 

Coutinho, J . M. da Silrn. Two let- 
ters (In Fletclier, J. C., A Kidder. I). 
P., Brazil and the Brazilians, 6, ed. 
Boston, 1866) Add. 1S6(>.1 

Oral gestation in Acara (Geophngus) prtroina 
and other Cichlidae, p. 627-633. 

Cowan, pyank. A dictionary of the 
proverbs and proverbial phra.ses of the 
English language relating to the sea, 
and such as.sociated subjects as fish, fish- 
ing, ice, island, navigation, etc. Greens- 
burgh, 1894. 144 p. 8°. Add. 1894.1 

Coward, T. A. Faunal .survey of 
Rostherne mere. II. Vertebrata. Mem. 
Proc. Manchester Lit. Phil. Soc., 1914, 
68, no. 9. 37 p. Add. 1914.1 

Cox, Philip. Catalogue of the marine 
and fresh-water fishes of New Bruns- 
wick. Bull. New Brunswick Nat. Hist. 
Soc., 1896, 3, no. 13, 62-75. 

Add. 1896.1 

History and present state of the 

ichthyolog>' of New Brunswick. Bull. 
New Brunswick Nat. Hist. 8oo., 1896, 
3, no. 13, 27-61. Add. 1896.2 

Reduction in the number of fin- 

rays of certain flat-fishes. Proc. Mira- 
miclii Nat. Hist. Assoc., 1903, 3, 42-47. 

Add. 1903.1 

Extension of the list of New 

Brunswick fishes. Proc. Miramichi 
Nat. Hist. Assoc., 1905, 4 , 41-44. 

Add. 1905.1 

Cox, V . 0. A preliminary report on 
the fishes of Minnesota. Geol. Nat. 
Hist. Surv. Minnesota, 1897, Zool. Ser. 
3. 93 p. Add. 1897.1 

Crantz, David. See Cranz, David. 
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Cranz, David [1723-t77wl Historie 
von Gronland, etc. 2 vols. Barbv, 
170o. fig. 8°. Add. 1765.1 

.\nother edition, Barby. 1770. 

Historic van Greenland, etc. 

3 vols. Haarlem, 1767. gr. 8°. 

Add. 1767.1 

Another edition. 3 vols., Amsterdam. 1786. 
l-ishcs and sea animals, I, p. 100-146. 

^ The history of Greenland, etc. 

2 vols. London, 1767. 12®. 

Add. 1767,2 

■V'ol. I, book i. chap. 2, “Of the fishes." 

Another edition. 1820. Also in Provost. 

«»st. Oen. Voy. XXV: and Arkstee & Merkus, 
A A , 1/71. 

Crawshay, L. li. On the fauna of 
the outer western area of the English 
Channel. .Journ. Marine Biol. Assoc., 
Plymouth, 1910-13 (1912J, n. s. 9, 292- 
]>1. Add. 1912.1 

Fishes, p. 383-3S6. 

Crittenden, A. R. Catching ale- 
wives with hooks baited with eels. 
Bull. I . S. Fish Comm. 1884, 4, 255- 
25^- Add. 1884.1 


Gumming, Constance Frederica Cor- 
don. See Gordon-Cumming, Constance 
Frederica. 

Cummins, , & Chittenden, 

. See Chittenden & Cummins. 

Cunningham (junior), J. H. Ex- 
periments on Saprolegnia ferax, and 
their application to the trout hatchery. 
Journ. Boston Med. Soc., 1899-1900, 
4, 55-66. 2 pis. Add. 1899.1 

Cunningham, Joseph Thomas. On 
the reproductive elements in Myxine 
glutinosn, L. Proc. Roy. Soc. Edin- 
burgh, 1886, 13, 597-602. Add. 1886.1 

Some notes on Ph^mouth fishes. 

Journ. Mar. Biol. Assoc., 1887-88, 243- 
250. Add. 1887.1 

The habits of the cuckoo or 

boar-fish, Journ. Mar. Biol. Assoc., 
1888, 2, 243-245. Add. 1888.1 

Reproductive organs of the 

common sole. Journ. Mar. Biol. Assoc., 
1888, 2, 248-250. Add. 1888.2 


Cronheim, Walter. Die Putter- 
srhen Arbeiten liber die Erniihrung der 
Wasserticre. Arch. Hvdrobiol. Plank- 
tonkunde, 1909, 4, 225. Add. 1909.1 

Crook, A . R. The lithographic stone 
quarries of Bavaria, Germany. Stone, 
Chicago, 1894, 9 , 379-390. Add. 1894.1 

Contains figures of a number of fossil fishes. 

Croo]ie, William. Things Indian: be- 
ing discursive notes on various subjects 
connected with India. New York, 1906. 

Add. 1906.1 

.Sacred fish, 221-223. 

Crowe, Fish guano in Norway. 

Journ. Soc. Arts, 1882, 30 , 346. 

Add. 1882.1 


Breeding of fish in the aquarium. 

Journ. Mar. Biol. Assoc., 1891-92 
(1892), n, s. 2, 195. Add. 1892.1 

The protection of immature fish. 

Kept. Brit. Assoc. Adv. Sci., 1892, 767- 
768. Add. 1892.2 

(On the significance of diagnostic 

characters in the Pleuronectida*) Na- 
ture, 1894, 60, 436. Add, 1894.1 

(Fish and fishing grounds in the 

North Seal Nature, 1895, 62, 562. 

Add. 1895.1 

Growth of fishes in the aqua- 
rium. Journ. Mar. Biol. Assoc., 1893- 
95 (1895), n. s. 3, 167. Add. 1895.2 


Crozier, William & Hecht, Seli 
Correlations of weight, length and oth( 
body measurements in the weakfisl 
Cynoscion regalis. Bull. Bur. Fisheri< 
1913 (1914), 33, 141-147. figs. 

Add. 1914 

Csengo, Ndndor. A esuka fejvdzj 
rol (Ueber das Kopfskelet von Esc 
lucius] Allatt. Kozlem. Kot., 1914. 11 
107-127. 2 pis. fig. Add. 1914 


Cu6not, Lucien. Les couleurs des 
poissons. Naturaliste, 1892, 2. ser. 6, 
149-152. figs. Add. 1892.1 


Notes on rare or interesting 

specimens (Clupea alosa, Auxis rochei, 
Thynnus thynnus, Myliobatis aquila). 
Journ. Mar. Biol. Assoc., 1893-95 
(1895), n. s. 3, 274-277. Add. 1895.3 

Rearing of fish-larv®. Journ. 

Mar. Biol. Assoc., 1893-95 (1895), n. s. 
3, 168. Add. 1895.4 

The species, the sex, and the in- 
dividual. Nat. Sci., 1898, 13 , 184-239. 

Add. 1898.1 

Conclusions largely drawn from study of 
fishes. 
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Cunningham, J. T. 

Reptiles, amphibia, fishes and 

lower chordata. London, 1912. 

Add. 1912.1 

Fiahes, p. 231-471. 

Curtis, Winierlon C. Crossohothriurn 
laciniatum and developmental stimuli 
in the Cestoda. Biol. Hull. 1SH8-90 
(1890), 6, 125. Add. 1890.1 

The life hi.stor>' of Scolex poly- 

morjthus, of the Woods Hole region. 
Joum. Morph., 1911, 22, 819. 

Add. 1911.1 

Curtis, ir. A' JiCfevre, George. 
See Lefevre Curtis, 

Cuvier, (Baron) Georges Leopold Chre- 
tien Frederic Oogobert [1709-18:121 For 
memoir and list of writings, see Bowdich 
(Mrs.), T. E. Memoirs of Baron Cu- 


vier, with a list of his writings. New 
A'ork, 183;i. 120 p. 8°. 

Mernoire sur Ics os dc reptiles et 

de poissons des carrieres a plat re des 
environs de Paris. (In his Recherehes 
sur les osseinens fossiles de quadrupedes, 
etc. Isted. Paris, 1812. iii, 1-20]). pi. 

Add. 1812.1 

A reprint of Cuvier, G., 1810.1. 

Des ossemens et squelettes de 

poissons. (In his Keeherehes sur les 
ossemens fossiles. 2. ed. Paris, 1822. 

iii, p. pi. 70.) Add. 1822.1 

A new edition of tlic preceding. 

Die Zahne der Fische. Wiede- 
mann’s .\rehiv. Zool. Zoot., 1805. 3, 
205-214; 218-221. Add. 1805.1 

Cuvier, G., Duvernoy, G. Logons 
d’anatornie (•omi)aree. Paris, 184G. 


D 


D., G. \isscherij aan de zuid-west 
kust van Africa. Tijdschr. Vereen. 
^ederl. Zeewezen, 1905, 4. jaarg., 221. 

Add. 1905.1 

D., / . A. D, On the breeding of fish 
and the natural history of their genera- 
tion. Philos. Mag., 1809, 34, 368-372. 

Add. 1809.1 

Hannover. Mag., 

i<D3, 1/64, 1765. 

See also Jacobi, S. L., 1763.1 

Daday, Jend. (Nematodes, rotato- 
ria, Crustacea, hydrachnida, mollusca 
and pisces of Lake Balaton.) (In Re- 
sultate der wissenschaftlichen Erfor- 
schung des Balatonsees, &c. Kir. 
Magyar Term^sz. Tdrsulat, Budapest, 
1897. 2, 4®.) Add. 1897.1 

Dagry, A . Envoi d’alevins de carpes- 
miroirs a Tananarive (Madagascar). 
Bull. Soc. Acclim. France, Paris, 1914, 
61, 505. Add. 1914.1 

DaWgren, Vlric [1870- ] The 

electric motor nerve centers in the 
skates (Rajidse) Science, 1914, n. s. 
40, 862-863. Add. 1914.1 

Cells of the same origin as the motor cells of 
anterior horn* Aberrant nuclear type* 

Embiy'onic history of the elec- 
tric apparatus in Gyinnarchus nilolicus, 
9. Congr. Internat. Zool., Monaco, 1913 
(1914), .379. Add. 1914.2 

Preliminarj* to Dahlgren, U., 1014.1. 

~ ^^he habits of Astroscopus and 
the development of its electric organs. 
13. 'Yearbook Carnegie Instit. Wash- 
ington. 1914, 201-203. Add. 1914.3 

Details regarding electric organs derived 
Irom parts of at least three eye muscles on each 


A remarkable polarity in the 
motor nerve cells of the electric appara- 
tus of Teironarce occidentalis. C. R. 9. 
Congr^s Intern. Zool., Monaco, 1914, 
216* Add. 1914.4 

Daland, Judson. Beri-beri due to 

Y. Med. Journ:, 
189o, 61, 316-318. Add. 1895.1 


Daldorf, D, C. de. Uddrag af Hr. 
Daldorf’s Dagbog paa en Reise fra 
Kiobenhavn til Tranquebar ... 1 aa- 
ret 1790 . . . 1791. Skrivt. Naturhist. 
Selskab., 1793, 2, 157-160. 

Add. 1793.1 

Smallest remora on record. 

Dali, Wyn. H, British Antarctic 
“ Terra Nova Expedition, 1910. (Re- 
view of Zoology, Vol. I, no. 1. Fishes 
by C. Tate Regani Science, 1914, n. s. 
40, 753. Add. 1914.1 

D'Alton, Edward, Otto, Adolpkv^ 
Williayn, & Carus, Carl Gustav. See 

Carus, Otto, & D'Alton. 

Dames, Wilhelm Barnim [1843-1898] 
Ueber Ancislrodon Debev. Zeitschr. 
Deutsch. Geol. Gesell., 1883, 36, 655- 
070. Add. 1883.1 

Eocene and Oligocene fossil fish teeth. 

Ein mit hyperostotischen Bil- 

dungen versehener Schadel eines sub- 
fossilen Pagrus von Melbourne. Sitz- 
ber. Ges. Naturf. Freunde Berlin, 1890, 
162-167. figs. Add. 1890.1 

Dana, J. D., & Herrick, E. C. De- 
scription of Argxdus caiostomi, a new 
parasitic crustaceous animal. Amer. 
Journ. Sci. Arts, 1837, 31, 297. 

Add, 1837.1 

Daniel, J. Frank. The anatomy of 
Heierodontus francisci. I. The exo- 
skeleton. Univ. California Publ. (Zool.) 
1914, 13, 147-166. 2 pis. 4 text-figs. 

Add. 1914.1 

Dannevig, AZ/. Undersokelser over 
orret og laks i Nidelvens nedre lop 1911 
-1913. [Investigations on trout and 
salmon in the lower part of the Nidleven 
(Nid river).] N\"t Mag. Nat. Kristia- 
nia, 1914, 62, 17^216. 4 pis. 

Add. 1914.1 

Dannevig, Harold Christian. Re- 
ort on operations at Dunbar marine 
atchery for the period July 1896 to 
December 1897, with some notes on 
rearing experiments with flat fishes. 
16. Ann. Rept. Fisher>’^ Board Scotland, 
1898, pt. 3, 219-224. Add. 1898.1 




DAV 


BIBLIOGRAPHY OF FISHES 


45 


Report on operations at Dun- 
bar marine hatcher\' during the spring 
season 1898. 17. Ann. Kept. Fisherv' 

Board Scotland, 1899, pt. 3, 205-209. ‘ 

Add, 1899.1 

Dantziger, C., Freeden, W. v., tt 
Rensen, P. v. See Freeden, Dant- 
ziger, (Sc Rensen. 

Darboux, G., Stephan, P., Cotte, 
& Gaver, F. van. L’indu.strie dcs 
peches aux colonies fran^aiscs. Mar- 
seille, 1907. 800 p. figs. maps. 8°. 

Add. 1907.1 

Dareste, CaniiUe. Rcclicrchcs sur la 
production artificielle do.s monstniosites. 
C. It. Acad. Sci. Paris, 1801, 63, 2. soin., 
294-298. Add. 1861.1 


D’Argenville, A yitoine Joseph Dcsal’- 
lier. Nachricht von der besondern ci- 
gensclmft gewisser o.stindischer fische, 
mit eineni aus dem munde geworRnon 
wassertropfen insekten avis dcr luft hcr- 
unter zu sttirzen. Stralsund. Magaz., 
1767, 1, 58-63. Add. 1767.1 


Darwin, Charles Robert (1809-1872] 
I’or biography see Osborn, H. F. 1901.1 

Naturalist’s voyage round the 

world. New ed. New York, 1872. x. 
ol9p. illust. Add. 1872.1 

Fishes, p. 13G; 390-391; 461-4G5, 

Davaine, Casimir-Joseph. Note sur 
une tumeur singuli(‘re contonant une 
qiiantite i)rodigicuse d’oeufs d'hel- 
mmthe, observeie chez un poisson vul- 
gairement nomine aigle-bar [Sciaena 
(iquxla]. C. R. Soc. Biol. Paris, 1854 

(1855), 2. ser. 1, 141-143. pi. 

Add. 1855.1 


, — ’ Sur une ligule {Ligula minui 

de la truite du lac de Geneve. C. 
Soc. Biol. Paris, 1865, 4. ser. 16, 87-^ 
— Gaz. Med. Paris, 1865, 36 (3. 
20), 437. 'Add. 186; 


David, R. 
verdorbener 
Wochenschr., 
26, 127-130. 


Rotulisrnus nach Genuss 
Fische. Deutsch. Med. 
Leipzig & Berlin, 1899, 

Add. 1899.1 


David, {Mrs.) T. W. Edgeworth. Fu- 
nafuti or three months on a coral i.sland : 
an unscientific account of a scientific ex- 
pedition. London, 1899. Add. 1899.1 

. Fish and fishing at Funafuti. 246-254. Fish- 
ing for palu, RuvtUua, 248-250. . 

David, T. TF., & Pittman, E. F. 
Note on the stratigraphy of the fish- 


bearing beds of the Talbragar River. 
Mem. Geol. Surv. New South Wales, 
Palaiont., 1805, no. 9. 4®. 

Add. 1S95.1 

Davidowsky, F. Clue, gelatin, ani- 
mal charcoal, cements, jvastes and 
mucilage [Translated by W. Hrannt) 
Philadelphia, 1905. Add. 190.“).! 

Valuable treatise on fish products, 

Davidson, S. ('. [On the discovery 
of isingla.ssj .lourn. .Asiatic Soc. Bengal, 
1839, 8, 6S4-t)S.5. Add. 1839. 1 

Davies, E. 11'. L. Our sea-fish and 
sea-food. London, 18S7. 12S ]>. 

Add. 1887.1 

Davies, Mark. Some random notes 
bv an old angler on fishes of the Lea. 
Essex Naturali.^t, 1000, 11, 133-135. 

Add. 1900.1 

Davies, R. II. Rajjacity of Tas- 
manian fish. Tasmanian Journ. Nat. 
Sci., 1845, 2,'311-312. Add. 1845.1 

Davies, \VilUa}n [Lecture on the 
fossil fishes in the British Mu.seurni 
Proc. Geol. As.soc. London, 1877. 6. 
106-108. Add. 1877. 1 

Davila, Pedro Francisco [ -1785] 

Catalogue systcinati(|ue dos euriosit^s 
de la nature . . . du cabinet de M. 
Davila [compiled by P. F. Davila tt J. 
B. S. de Rome de Lislcj 3 vols. Paris, 
1767. S®. Add. 1767.1 

Jaws of ray an«l other fragments. 

Davis, James William. On a stratum 
of shale, containing fish remains, in the 
Lower Coal Measures. Proc. Yorkshire 
Geol. Soc., 1871-1877 (1879), 6, 127- 
137. Add. 1879.1 

— — f)n Hcterolepidolus grandis, a 
fossil fish from the Lias. Journ. Linn. 
Soc. {Zool.}, 1885, 18, 293-298. 

Add. 1885.1 

// . n. sp. from r^\*mo Rogis, a synonym 

of Osteorachis rnacrocephulus Egerton, 

— — Catalogue of tlie collection of 
fo.ssil fishes in the Science and Art 
Museum, Dublin. 1888. 20 p. 8®. 

Add. 1888.1 

On fossil fish of the West Riding 
coal-field. Rppt. Brit. Assoc. Adv. Sci., 
1890, 822-823. Add. 1890.1 

Fossil fishes of the Chalk. 

Trans. Leeds Geol. Assoc., 1890-91, 6, 
^12. Add. 1891.1 
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Davy, John. Observations on the 
torpedo, with an account of some addi- 
tional experiments on its electricity. 
Philos. Mag., 1835, 3. ser. 6, 57. 

Add. 1835.1 

Abstract of 1834.1 


On the temperature of some 

fishes of tlie genus Thynnus. Philos. 
Mag., 18:55, 3. ser. 6, 375. Add. 1835.2 

Abstract of 1835.1 


The angler and his friend or 

piscatory colloquies and fishing excur- 
sions. London, 1855. 306 p. 

Add. 1855.1 

Contains notes on habits of hshes. 

Dawson, George. Pleasures of an- 
gling with rod and reel for trout and 
salmon. New York, 1876. 264 p. il- 
lust. 12°. Add.. 1876.1 


Angling talks; being the winter 

talks on summer pastimes, contributed 
to Forest and Stream. New York, 1883. 
78 p. 12°. Add. 1883.1 


Dawson, (Sir) John William [1820- 
1899) For biography and list of works 
see Anthrop., Paris, 1899, 10, 735.— 
Bull. 8oc. Beige Gcol., Bruxelles, 1899, 
(Proc.-Verb.), 25.5-256. — Geol. Mag., 
1899, 6, 575-576. — Journ. Geol., Chi- 
cago, 1899, 727-736. — Ottawa Natu- 
ralist, 1899, 13, 270-274, 280-315.— 
Science, 1899, 10, 905-910. — Amer, 
Geologist, 1900, 26, 1-48. — Bull. 
Amer. Geol. Soc., 1900, 550-580.— 
Amer. Journ. Sci., 1900, 9, 82-84. 

— Geogr. Jahrbuch., 1900, 22, 439.— 
Quart. Journ. Geol. Soc., 1900, 66, liv-lv. 

— Mem. & Proc. Manchester Lit. Phil. 
Soc., 1900, 44, xxxiii-xxxv. — Nat 
Canada 1900, 27, 28-29. — Nature, 
1899-1900, 61, 80-81. — Scott. Geog. 

29-30. — Term. Kozl , 
P’ 691-692. — Canad. Rec. Sci. 
1902, 8 , 137-149, 


XT X Gasp6. Canadiai 

Natural. & Geol., 1858, 3, 321-331. 

Add. 1858. 

; ~ Note on a shark and ray ob 

tamed at Little Metis, on the lower St 

Canadian Rec. Sci., 1891 
4, 303-309. Add. 1891. 


^ — Geological notes, 2. The m< 
ancient fishes. Canad. Rec. Sci., 18? 
6, 386-393. Add. 189^ 


Dax, Louis. Nouveaux souvenirs de 
chasse et de peche dans le midi de la 
France, Pans, 1860. 288 p, fig. 12°. 

Add. 1860.1 


Day, A rtemas L. The osseous system 
of Ophiocephalus siriaixLs Bloch. Philip- 
pine Journ. Sci., 1914, 9, sect. D, 19- 
55. 19 pis. 7 figs. Add. 1914.1 

Two new cyprinoid fishes of the 

genus Barbus from lake Manquao, Pala- 
wan, P. 1. Philippine Journ. Sci., 1914, 

9, sect. D, 187-193. pi. Add. 1914.2 

Barbus bantolanensis and B. manguaoensis, 
n. sp. 

Day, Francis [1829-1889] The land 
of the Permauls, or Cochin, its past and 
its present. Madras, 1863. x, 577, 
xxxvii p. 8°. Add. 1863.1 

Fish and fishing, p. 487-509. Habits of 
Barbus, p. 502. 

p Notes on the line and herring 

fisheries of the north-east of Scotland. 
1882. 12°. Add. 1882.1 

The fisheries of India. Journ. 

Soc. Arts, 1883, 609-628. Reprint in 
Kept. U. S. Fish. Comm. 1883 (1885), 
383-413. Add. 1885.1 

Brief notes on oral gestation in some Indian 
Silurid®. iSee Day. F., 1873.4. 

Some fishes of the district. 

Trans. Nat. Hist. Soc. Burton-on- 
Trent., 1897, 3, 111-117. Add. 1897.1 

Day, Francis, Lankester, E. R., & 
Hamilton, Edward. See Lankester, 
Day, & Hamilton. 

Day, G. Morland. Trout and gray- 
ling. Trans. Nat. Hist. Soc. Burton- 
on-Trent., 1892, 2, 58-69. Add. 1892.1 

Dean, Bashford (1867- ] Con- 

tribution to the Devonian fish fauna of 
Ohio, Ann. N. Y. Acad., 1899-1900, 
12, 687. Add. 1899.1 

A fish out of water [Protopterus 

annectens] the second living specimen 
of a lung fish ever brought to this coun- 
try. Scient. Amer. Suppl., 1913, 76, 
52. 5 figs. Add. 1913.1 

A record sunfish flO feet long, 

11 feet vertical! Amer. Mus. Journal, 
1913, 13, 370-371. fig. Add. 1913.2 

Debierre, Charles. Sur I’appareil 
hyoidien consid4r6 dans la s<5rie des ver- 
t^br^s. L'arc mandibulaire et I’arc 
hyoidien. Bull. Soc. Zool. France, 1885, 

10, 487-546. 48 figs. Add. 1885.1 

Poissons, p. 490-495. 7 figs. 

Deecke, J.E. W. I^eher zwei Fische 
aus den Angulatuskalken des Unter- 
Elsass. Mittheil. Comm. Geol. Landes- 
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Untcrs. Elsass-Lothringen, Strassburg, 
1888, 1, 11 p. pi. Add. 18S8.1 

Describes Heterolepidotus an{?u/a<t ■and Dope- 
dius cycloidcs from Lias. 

Deere, Henry Vielz, The Lcptoceph- 
alus morissii Pennant, taken at Slap- 
ton, near Dartmouth, Devonshire, on 
April 29, 1833. Mag. Nat. Hist., 1833, 
6, 530-532. Add. 1833.1 

Degland, C. D. Notice sur les labres 
d’Europc. Mem. Soc. Lille, 1838, 3, 
108. — Rev. ZooL, 1839, 93. 

Add. 1839.1 

Delage, Yves [1854-19191. Capture 
d xin Luvarus imperialis Hafinesque sur 
^ cote du Finistere. C. K. Acad. Sci. 
Pans, 1914, 169, 223. Add. 1914.1 

, ^®l8-rbre, A. Essai zoologique sur 
I A.uvergnc, ou .histoire naturelle des 
anirnaux sauvages quadrupedcs, et oi- 
soaux indigenes; de ceux que ne sont 
que passagers ou qui paraissent rare- 
nient, et des poissons et amphibies, ob- 
serves dans cette province. Paris, 1798. 
348 P. 8°. Ad<l. 1798.1 

Delezenne, C. Action du serum 
d anguillo et des extraits d ’organes sur 
la coagulation du sang. Formation 
d une substance anticoagulante par cir- 
culation artificielle de serum d’anguille 
ou d extraits d’organes a travers le foie. 
Arch. Physiol., 1897, 9, 046-(>()0. — C. 
R. M6m. Soc. Biol. Paris, 1897, 49, 42- 

Add. 1897.1 

I^lfin, F, T. For memorial notice 
see Porter, C. E., 1904.2, 1905.2. 

Delfortrie, Euykne. Les sparoides du 
lertiaire Aquitanien, etc. Act. Soc. 
Linn. Bordeaux, 1873, 29, 83-86. pi. 

Add. 1873.1 

Delsman, H. C. 1st das Hirnblii- 
schen des Amphioxus dem Gehirn der 
Kramoten homolog? Anat. Anz., 1913, 
44,481-497. 10 figs. Add. 1913.1 

Crsprung der Vertehraten. 
Erne neue Theorie. Mitteil. Zool. Stat. 
^eapel, 1913, 20, 647-710. 9 figs. — 
^ool. Anz., 1913, 41, 175-181. 2 figs. 

Add. 1913.2 

■ Mededeeling over onderzoekin- 
gen aan haringsehubben. Tijdschr. 
^ederl, Dierk. Vereen., 1914, 2. ser. 

IV. Add. 1914.1 

~ TJeber das Wachstum von Nord- 
seehering und Zuiderseehering nach Un- 


tersuchungen an den Schuppen. Rapp. 
\’erliand. Rijksinstit . \’ischerijoncler- 
zoek, 1914, 1, 133-196. pi. 

Add. 1914.2 

Zalm, scliotje en fond [Lachs, 

Seeforelle und Forellc) Med. \’issch. 
1914, 21, 110-118. Add. 1914.3 

Demandt, E. Die Fischerei der Sa- 
moaiUT. Fine Zusammcnstellung der 
bekanntesten Metlioden des Fanges der 
Seetiore hei den Eingeborenen. Im An- 
hang: Die .samoanischen und zoologi- 
schen Namen der Seetiere. Mitth. Mus. 
I'olkerkunde. Hamburg, 1912 (1913), 
3, 1-142. 7 pis. 24 text-figs. (in 

Jahrl). Hamh. Wiss. Anstalten. 1912 
(1913), 30, 10 Heiheft) Add. 1913.1 

Exhaustive ir(*aiise on tisiung with hooks, 
nets, baskets, etc. 

Demi, Jos(f. .Vusziige aus einem 
Fi.schtTeibucbe des Salzburger Dom- 
kat)ital.s. (In Fe.stgabe des Fischerei- 
vereins fiir die Provinz Brandenl)urg. 
Neudainin, 1911, p. 11()-116.) 

Add. 1911.1 

Baycri>che Fischerei-Regesten 

aus dem .A.mmergebiet. Sonderabdr. 
.Arclu Zeitschr., ^Iunchen, 1913, n. s. 
19, 221-278. Add. 1913.1 

For review of this article see Schotte, W., 
1913.1 

Dendy, A. The function of Rciss- 
ner’s fiber and the ependymal groove. 
Nature, 1909, 82. Add. 1909.1 

Deuiker, J. Bibliographic des tra- 
vaux seientifiques (sciences mathema- 
tiques, physiques et naturelles) publics 
par les societ^s savantes de la F'rance 
depuis I’origine jusqu’en 1888. Paris, 
1916. 607 p. 4°. Add. 1916.1 

Vol. I (Ain-Orne), all published at this date. 

Denil, G. Les ^chelles a poissons et 
leur application aux barrages de Meuse 
et d’Ourthe. Ann. Trav. Publ. Bru- 
xelles, 1909. 152 p. 6 pis. & 103 figs. 

Add. 1909.1 

La gencse d*une 4chelle k pois- 

.son nouvelle. Bull. Pop. Piscicult., 1909, 
no. 9, 155-183. Add. 1909.2 

Denis, IF. Metabolism studies on 
cold-blooded animals. 11. The blood 
and urine of fish. Jour. Biol. Chem.. 
1913, 16, 389-393. Add. 1913.1 

Note on the tolerance shown bv 
elasmobranch fish toward certain ntC 
phrotoxic agents. Journ. Biol. Chem. 
1913, 16, 395-398. Add. 1913.2 
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Dennis, Oregon Milton. Some rea- 
sons for failure of fish protective legis- 
lation and some suggested remedies (in 
Proc. 4. Intern. Fish. Cong., Washing- 
ton, 1908) Bull. U. S. Bur. Fish, 1908 
(1910), 28, part 1, 187-192. 

Add. 1910.1 

Denny, //. Sketch of the natural 
history of Leeds and its vicinity for 
twenty miles. Ann. Nat, Hist., *1840, 
6, 382-396. Add. 1840.1 

Pisces, p. 392-394. 

De Nyse, W. /. The drum-fish. 
Bull. N. Y. Zool. Soc., 1907, 344-345. 

Add. 1907.1 

Deseille, E. [1835— ] Boulogne 

port and station sea fisheries in 1882. 
A statistical survey drawn up ... by 
E. Deseille. Translated from the French 
by V. G. Vaillant. (In Great Intern. 
Fisheries Exhib. Lit. London, 1883) 
Boulognc-sur-Mer, 1883. 42 p. 8°. 

Add. 1883.1 

Desir, Note sur I'acanthoc^phale 

du maqucreau commun {Scomber scorn- 
hrus). Arch. Med. Comp. (Roger), 
Paris, 1843, 1, 309-311. pl. 

Add. 1843.1 

Desports, J. B. P. Histoire des 
maladies de S. Domingue. 3 vols. 
Paris, 1770. Add. 1770.1 

Ciguatera or poisoning by eating fish, I, p. 
108-109. 

Desvaux, Auguste Nicaise. Sur les 
poissons propres au departement de la 
Loire-Inferieure et aux cotes qui la 
bordent. Ann. Soc. Rov. Sci. Acad^m. 
Nantes, 1843, 2. s4r. 4 ,^ 14 ), 154. 

Add. 1843.1 

Complete reference for Desvaux, A. N., 1843.1. 

Essai d'ichthyologie des cotes 

oc^aniques et de I’inUrieur de (Fouest 
de) la France, ou diagnose (d’un grand 
nombrei des poissons observes. M6m. 
Soc. Nat. Agric., Angers, 1851, 2. s€r. 
2,210. 2 pis. Add. 1851.1 

Complete reference for Desvaux, A. N., 1851.1. 

De Vis, Charles IF. On three new 
fishes from Queensland. New Zealand 
Journ. Sci., 1882, 1, 274. Add. 1882.1 

Brief preliminary reference to fishes de- 
scribed in De Vis, C. W., 1883.3. 

Ceraiodus forsteri post-Pliocene. 

Proc. Roy. Soc. Queensland, 1884, 1, 
40-43. Add. 1884.1 

On a new form of the genus 

Therapon. Proc. Roy. Soc. Queensland, 
1884, 1, 55-56. Add. 1884.2 


On new fish from Moreton bay. 

Proc. Roy. Soc. Queensland, 1884, 1 , 
144-147. Add. 1884.3 

The following new species are described: — 
Chcerops tenustus, Cossyphus auri/er, Genyoroge 
amabilis, G. regia, Lethrinue irnperialis, Salarias 
galeatus, Serranus geomelricixB and S. viridi- 
pinnis. 

Description of a species of Eleo- 

tris from Rockhampton. Proc. Roy. 
Soc. Queensland, 1886, 2, 35-38. 

Add. 1886.1 

Notice of a fish apparently un- 
described. Proc. Roy. Soc. Queens- 
land, 1886, 2, 144-145. Add. 1886.2 

On a lizard and three species of 

Salarias, etc. Proc. Roy. Soc. Queens- 
land, 1886, 2, 56-61. Add. 1886.3 

Deyrolle-Guillou, Les enne- 

mis de I’huitre. Naturaliste, Paris, 1910, 
32. ann6e, 56-57: 70-72. 2 figs. 

Add. 1910.1 

Dewar, G. A.B. Wild life in Hamp- 
shire highlands. London, 1899. 7 pis. 
8°. Add. 1899,1 

Angling in Hampshire, p. 94-136. 

Dick, Thomas Lauder. Account of 
the worm with which the sticleback is 
infested. Ann. Phil., London, 1816, 7, 
106-109. pl. Add. 1816.1 

Dietz, P. A. Beitrage zur Kenntnis 
der Kiefer- und Kiemenbogenmuskula- 
tur der Teleostier. I. Die Kiefer und 
Kiemenbogenmuskeln der Acanthop- 
terygier. Mitt. Zool. Stat. Neapel, 
1914, 22, 99-162. 45 figs. 

Add. 1914.1 

Dieulafe, Leon. Morphology and 
embryology of the nasal fossae of verte- 
brates. Translated from French by H. 
W. Loeb. St, Louis, 1906. 

Add. 1906.1 

Reprinted from Ann. Otol. Rhin. Laryngol. 
(March, June & Sept).. 1906. 

See also Dieulaf6, L., 1904.1 

DiUwyn, L. W. On the capture of a 
specimen of Labrus maculatus Bl. in 
Swansea bay. Proc. Zool. Soc. Lon- 
don, 1830-31 (1831), 35. Add. 1831.1 

Dimock, A. W, The book of the 
tarpon. New* York, 1911. 256 p. il- 
lust. Add. 1911.1 

Dissard, J. A., &. NoS, Joseph. S6- 
dentarite des poissons venimeux. C. 
R. M6m. Soc. Biol. Paris, 1894, 10. ser. 

1 ( 46 ), 86-87. Add. 1894.1 
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Distant, IP. L. Butterflies o:iten hv 
bream. Zoologist, 1914, 4. sor. 18, 320. 

Add. 1914.1 

~ — Xotes bv an angler. Zoologist, 
1914, 4. ser. 18,' 319-320; 359-3(30. 

Add. 1914.2 

Habits of gudgeon, bream, and carp. 

Dittmer, R. (pfUtor) Deutscher Sec- 
fischerei-Alinanaeh, herausgegebcn voni 
deutschen Soefisoherei-W’rcin. hcarbei- 
tet von R. Dittmer. Hannover, 1909. 
910 p. 16 pis. 8°. Add. 1909.1 

Dixon, Frederick [1799-1849] The 
geology of Su.ssex; or the gcolog>’ and 
fossils of . . . Sussex . . . New (sec- 
ond) edition. Uevi.sed ... by T. R. 
Jones. Brighton, 1878. xxiv, 469 p. 
64 pis. map. illust. 4®. Add. 1878.1 


— Xotes on the fishe.s of the Chalk. 
Revised by Sir P. Egerton and E. T. 
IV^ewton. (In his The Geology of Sus- 
sex, etc. Brighton, 1878. 4°.) 

Add. 1878.2 

Doderlein, P. Rapporto della Com- 
missione inviata a Siracusa . . . per ac- 
il pesce Gurami. Palermo, 
1867. 68 p. 2 pis. Add. 1867.1 


Doell, Festschrift den Mitglie- 

dern des deutschen Fischereirates bei 
"T^Kong in Metz vom 3-7 Juni, 
1J13, gewidmet vom Lothringer Fische- 
reiverein in Metz. Metz, 1913, 39 p. 

Add. 1913.1 


Doesschate, G. ten. De eigenscha- 
endolymphe van beenvisschen 
^10 Eigenschaften der Endolymphe der 
-l^nochenflschei Onderzoekingen Phv- 
8101 . Laboratorium, Utrecht, 1914, '5. 
ser. 14 , 1-74. figs. Add. 1914.1 


Doflein, Franz J. Th. Studien zur 
Aaturgeschichte der Protozoan. III. 
Leber Myxosporidien. Zool. Jahrb., 
Anat. Abth., 1898, 11 , 281-350. 7 pis. 

Add. 1898.1 

Parasites on 6shes. 


A X l^ortschritte aiif dem Gebiete 

der Myxos])oridienkunde. Zool. Cen- 
tralb., 1899, 6, 361-379. Add. 1899.1 

Epidemics of fishes due to Myxosporidia, 

I^hm, Anton. For memorial notice 
see Dean, B., 1910.1. 

T . "7 ■ "I'be zoological station at Naples, 

I"*sh Comm. 1883, 3, 
'^•^'^“435. Add. 1883.1 


Studien zur I’rgescliichtc des 

Wirb(*lthierkor])er.s. X I . Spritzloch- 
kieme, Kiemendeckclkieme der Ganoi- 
den. Psetulohrancliii der 'relcostier. 
Mittheil. Zool Stat. X'eapel, 1886-87 
(1886), 7, 128-176. 2 pis. 

Add. 188(3.1 

To replace Dolirn, A., 1^82. 2, xi, which is 
erroneous, 

Dohrn, W.L. II. Fisclier(‘iproducte 
und \\'as.serthiere. Intern. I'isclicrei- 
Aus.stell. Berlin, 1880. Amtlicli(‘ He- 
riclite, iv. Berlin, 1881. 8°. 

Add. 1881.1 

Dollfus, Auf/nsle [1840-18691 La 
faune Kimmeridienne du Ca]) de la 
Heve, etc. Paris, 1863, vii, 102 ]). 18 
pis. 4°. Add, 1863.1 

Dollo, Louis [1857- ] L’a'il pi- 

neal et les poissons placoderme.s du 
Vieux Gres Rouge. Bull. Soc. Beige 
Geol. ( P roc. -Verb.), 1887, 57-58. 

Add. 1887.1 

Siir le Lepidosteus sucssonien- 

sis. Bull. Sor. Beige Geol. ( Pror.-Verb.) 
1890, 4, 242-243. Add. 1890.1 

La vie au sein des iners. La 

faune marine ct les grandes ])rofondeurs, 
<fee. Bib. Scien. Conternp., Paris. 1891. 
304 p. illust. 8°. Add. 1891.1 

X’ouvclle note sur les poissons 

de la Craie pho.'^phatee. Bull. Soc. 
Beige Geol, (Proc.-Verb.), 1893, 93. 

Add. 1893.1 

Records Protosphyretna ferox i.eidj' from 
Senonian of Mens. 

Sur quclques Requins Carboni- 

fores. Bull. Soc. Beige Geol. (Proc.- 
Verb.), 1896, 16. Add. 1896.1 

Archipterygium of Ccratodus and I’leura- 
canthus arc of independent origin. 

Domsma, Mortinvs. Ontleedkun- 
digo besehryving van eenen Zonne- 
Visch iTetraodoni Verhandl. Maatsch. 
Haarlem, 1770, 12, 41.3-422. Abstract 
in Comm, de Rebus, 18, 593. 

Add. 1770.1 

Donnadieu, A.L. (Communication 
sur le ddveloppemcnt de la ligule de la 
tanchej Lvon Med., 1877, 24, 563-567. 

Add. 1870.1 

Doolittle, Justus. Social life of the 
Chinese. 2 vols. Xew York, 1865. 

Add. 1865.1 

^ Vol. i. raising fish in ponds, p. 54-55; fish- 
ing with the cormorant, p. 55-57. 
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Doran, J . I. Our fishery rights in 
the north Atlantic. Philadelphia, 1888. 
67 p. Add. 1888.1 

Dom, Richard. A note on the purr- 
ing gourami. Copeia, 1914, no. 4, 1-2. 

Add. 1914.1 

Doublier, Prodrome d^histoire 

naturelle du d^partement du Var. 

Premiere partie. Draguignan, 1853. 

490 p. 8°. Add. 1853.1 

Ichthyologic, 18 p. 

Doughty, J., & Doughty, T. The 
cabinet of natural history and American 
rural sports. 2 vols.' Philadelphia, 
1830-32. 300, 294 p. pis. 4°. 

Add. 1830.1 

Contains colored lithographic plates of 6sh. 

Dow, J . M. Notice of a viviparous 
fish {Anableps dow'i) from the bay of La 
Union, state of San Salvador. Ann. Nat. 
Hist. 1861, 3. ser. 7, 420. Add. 1861.1 

Downing, S. W. Some of the diffi- 
culties encountered in collecting pilce- 
perch eggs. Trans. Amer. P'isherios Soc. 
1910 (1911), 277-282. Add. 1911.1 

Drake, Henry C., & Sheppard, 
Thomas. Classified list of organic re- 
mains from the rocks of the East Riding 
of Yorkshire. Proc. Yorkshire Geol. 
Soc,, 1910, n. s. 17, 4-71. Add. 1910.1 

Dresslar, F. R., & Bicknell, E. P. 
See Bicknell & Dresslar. 

Drew, G. Harold. Notes on para- 
sitic and other diseases of fish. Para- 
sitology, Cambridge, 1909, 2, 193-201. 

Add. 1909.1 

Drew, G. H., & Gamble, F. ir. See 

Gamble & Drew. 

Drouin de Bouville, Raoul de. Les 
maladies des poissons d’eau douce d’Eu- 
Tope, d’aprcs les travaux des divers ich- 
thyopathologistes et le traite du Prof. 
Hofer. I. Infections g6n(5rale.s de I’or- 
ganisme. 2nd 6d. Paris, 1909. 7 pis. 
27 illust. 8°. Add. 1909.1 

; — L’importance de la race en sal- 
moniculture. C. R. 9. Congr^s. Intern. 
Zool., Monaco, 1913. 692-696. 

Add. 1913.1 

Dryander, Jonas. Catalogus biblio- 

theca historico-naturalis Josephi Banks, 
Baroneti, etc. 5 vols. Londini, 1796- 
1800. 8°. Add. 1796.1 

Vol. I, Scriptores generales. Vol. II. Zo- 

ology. 


Dubalen, P. E. Notes ichthyolo- 
giques. Proc.-Verb. Soc. Linn. Bor- 
deaux, 1913, 67, 74-76. Add. 1913.1 

Nouvelle espece de poisson 

d'eau douce [Idus stagnalis] Proc.- 
Verb. Soc. Linn. Bordeaux, 1913, 67, 
77-79. Add. 1913.2 

Dubard, Un cas de tubercu- 

lose chez les poissons (tuberculose cy- 
prine). Province M(Sd., Lyon, 1897, 
11, 235. Add. 1897.1 

Dubois, R. Proced(5 d’embaume- 
ment et de momification a I’air libre. 
4. Congr. Internet. Zool., Monaco, 1913 
(1914), 160-164. Add. 1914.1 

Preservation of fishes for exhibition. 

Du Bois-Reymond, Emil Heinrich 
[1818-1896] Quae apud veteres de pis- 
cibus electricis. Inaug. Diss., Berlin, 
1843, Add. 1843.1 

On animal electricity: being an 

extract (by J. Miiller) of the discoveries 
of E. Du Bois-Reymond. (Edited by 
H. Burne Jones) London, 1852. xiii, 
214 p. Add. 1852.1 

Gesammelte Abhandlungen zur 

allgemeinen Muskel- und Nerven- 
physik. 2 vols. Leipzig, 1875. 398, 
753 p. Add. 1875.1 

i. Zitterfische, p. 213-227. 

ii. Elektrische Fische, p. 601-735. 

Aus den Llanos! Anzeige und 

Necrolog. Deutsche Rundschau, 1879, 
18, 390-399. Add. 1879.1 

Review and r6sum6 of Carl Sachs' book 
"Aus den Llanos," Add. 1879.1. See also 
other references under Sachs and Du Bois- 
Reymond. 

Bemerkungen fiber einige neuere 

Versuche zu Torpedo. Archiv. Anat. 
Physiol. {Physiol. Abth.), 1889, 316- 
344. Add. 1889.1 

Du Bois-Reymond, Rene. Physio- 
logic dor Bewegung (In Winterstein, 
Hans. Handbuch der vergleichcnden 
Physiologic, 3, Hiilfte 1, Theil 1, p. 1- 
248. 83 figs. Jena, 1914) Add. 1914.1 

Schwimmen der Fische, p. 166-185. 2 figs. 

Duboseq, O., & Lebailly, C. Les 
spirochetes des poissons des mers. 
Arch. Zool. Exp6r. 1912, 10. — C. R. 
Acad. Sci. Paris, 1912, 164. Add. 1912.1 

Sur les spirochetes des poissons 

(Deuxieme note) Arch. Zool. Exp^r. 
Gen. Paris, 1913, 62, 9-24. 7 text-figs. 

Add. 1913.1 
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Ducceschi, F. Una legge del movi- 
mento animale. Zeitschr. Allgeni. Phy- 
siol., 1903, 2, 482-501. Add. 1903'. 1 

Thirty fishes studied, p. 486-493. 


Duerden, J. E. Beaumaris shark in 
Dublin Bay. Irish Naturalist, 1894, 3, 
262. Add. 1894.1 


I>uge,F.,Henking, //.,& WUhelm, 
0. Bericht iiber die Internationale 
Fischerei-Ausstellung in St. Petersburg 
1902. Berlin, 1902. fig. map. 

Add. 1902.1 


Dugmore, A. R. Nature and the 
camera. New York, >002. 12(5 p. il- 
*ust. Add. 1902.1 

Handling and photographing fish. p. 103-113. 

pujardin, Felix. lObservations nou- 
velles sur les zoospermes ... do la 
carpe) Proc. Verb. Soc. Philom. Paris, 
1838,7-8. Add. 1838.1 


Duke, R, T. W . A four-pound carp 
lives eight hours out of water bv being 
packed in wet moss. Bull. U. S. Fish 
Comm., 1884, 4, 1(5. Add. 1884.1 

Dumfiril, Au^juste. Considerations 
sommaires sur I’interet que presente 
1 observation des actes accomplis par 
1^ animaux a des (ipoques periodiques 
ct sur Tutilito de la publication des 
faunes locales. Ann. Soc. Linn. Maine- 
et-Loire, Angers, 1869, 11. ann., 181. 

Add. lSt59.1 

do^ce***^^'*^*^* ct frai des poissons de mer en eau 


Habits of the lesser weever 

[Trachimis viptra] Zoologist, 1885, 3. 
ser. 9, 353. Add. 1885.2 

Ova of the ling [Molva vulgaris] 

Zoologist, 1885, 3. ser. 9, 237. 

Add. 18S5.3 

Some facts in the life history of 

the jiollack, as seen off the coast of 
Coniwall. Kept. Cornwall Polyt. Soc., 
1885, 74-84. Add. 1885.4 

Torpedo niarmorata at Mevagis- 

sey. Zoologist, 1885, 3. ser. 9, 353. 

Add. 1885.5 

Some- habits of the picked dogs, 

herrings and pilchards on the coasts of 
Devon and Cornwall. Kept. Cornwall 
Polvt. Soc., 1886, 155-170. 

Add. 1886.1 

Notes on the skates and rays of 

Cornwall. Kept. Cornwall Polvt. Soc., 
1888, 97-102. Add. 1888.1 

Remarks in connection with the 

laws, capture, and natural histor\^ of the 
herring and pilchard. Also a supposed 
hybrid between the pilchard and the 
herring. Ann. Rept. Roy. Cornwall 
Polyt. Soc., Falmouth, 1888, no. 55. 
24 p. 8°. Add. 1888.2 

Facts in the life history of the 

Motella and some flat fishes. Kept. 
Cornwall Polyt. Soc., 1889, 93-99. 

Add. 1889.1 


C. M^moire pour ouvrir k 
i nistoue de la respiration des poissons. 
Mag. Encycl., Paris, 1807, 4, 45. 

Add. 1807.1 

Dunbar-Brunton, J. The poison- 

bearing fishes, Trachinus draco and 
^ewpeena stropha; the effects of the 
poison on man and animals, and its 
nature. Lancet, 1896, 2, 600-602. 

Add. 1896.1 

Duncker, Georg. Description of a 
new speaios of Hippocampus. Rec. 
Indian Mus. Calcutta, 1914, 10, 295. 

Add. 1914.1 


Generalindex zu Franz Stei 
aachners Ichthyologischen Mittcilu 
^nf^izen und Beitragen. Mitt 
Naturhist. Mus. Hamburg, 1914, ? 
Jahrg, 285-352. Add. 191^ 

Duim, Matthias. Food of sea fishi 
/.oologist, 1885, 3. ser. 9, 236-237. 

Add. IS.S.': 


The decline of some of our fish- 
eries on the Cornish coast, its cause and 
cure. Rept. Cornwall Polyt. Soc., 1890, 
72-82. Add. 1890.1 

The wants of our fisheries. 

Rept. Cornwall Polyt. Soc., 1891, 77- 
87. Add. 1891.1 

The migrations and habits of 

the pilchard. Rept. Cornwall Polyt. 
Soc., 1892, 75-95. Add. 1892.1 

The migrations and other habits 

of the herring on the coasts of Devon 
and Cornwall. Rept. Cornwall Polvt. 
Soc., 1894, 58-72. Add. 1894.1 

The seven senses of fishes. Con- 

temp. Rev., London, 1899, 76, 199-219. 

Add. 1899.1 

Electric and magnetic dermal .senses. 

Relative life in the sea. Rept. 

Cornwall Polyt. Soc., 1900, 6.3-64. 

Add. 1900.1 
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Dupre, Paul. LVruvre dos societes 
de peche et de pisciculture. ‘‘ La Gaule " 
do Vizille. Hull. Soe. Cent. Aquicult. 
Peche, Paris, 1012, 24, 0-10. 

Add. 1912.1 

D’Urban, ir. S. M. Does the flying 
fish fly? Zoologist, 18S1, 3. ser. 6, 140- 
147. Add. 1881,1 

Durnford, R. The fishing diary, 
1809-1810. London, 1911. 124 p. 

illust. 8°. Add. 1011.1 


Duvernoy, G., & Cuvier, G. See 
Cuvier & Duvernoy. 

Dyche, L. L. Notes on the new 
Kansas fish hatchery and the first 
year’s output. Trans. Amor. Fisheries 
Soc., 1914, 5-12. Add. 1914.1 

Ponds, pond fish, and pond fish 

culture. Dept. Fisli & Game, Kansas, 
1914. 130 p. figs. Add. 1914.2 

First ctJition, 1010. 36 p.; figs.; second 

edition. 1011. r>."> p. figs. 


E 


Earl, George ir<7>/feor. The eastern 
seas, or voyages and adventures in the 
Indian archipelago in 1832-34, etc. 
London, 1837. Add. 1837.1 

Fishing with ba.skets, p. 37; with l>ooks, 
p. 94-95; rattles to attract fish, p. 195-19G; 
fishing for Periophthalmus with a spiked plank. 

Earll, R. Edward. Catalogue of the 
apparatus for the capture of fish ex- 
hibited by the U. S. National Museum. 
Washington, 1883, lOo p. Adtl. lsS3.l 

Catalogue J. of the exhibit made by the I’niteil 
States National Mtisettni at the (ireat Inter- 
national Fisheries Exhibition, Loiulon, 1SS3. 

Catalogue of the fish-cultural 

exhibit of the Ih 8. National Museum. 
Washington, 1883. 94 p. Add. 1883.2 

Catalogue L. of the exhibit made by the 
United States National Museum at the (jreat 
International Fisheries Exhibition, London, 
1883. 

The mullet fishery (In The fish- 
eries and fishery industrie.s of the U nited 
States, edited by George Brown Goode, 
sect. 5, vol. i, 553-582. pi. 1889) 

Add. 1889.1 

Eastman, Charles Rochester (1808- 
1918) For memoriaf notice, See Dean, 
Basliford, Amer. Mus. Journ., 1918, 18, 
500-507. Also Science, 1919, n. .s. 49, 
139-141. 

■ Brain structurc.s of fossil fislies 

from the Caney shales (Abstract) Bull. 
Geol. Soc. Amer., 1913, 24, 119-120. 

Add. 1913.1 


Dentition of Ilydrocyon and its 

supposed fossil allies. Bull. Amer. Mus. 
Nat. Hist.. 1917, 37, art. 20, 7.77-700. 
3 text figs. 4 ]>ls. Add. 1917.1 

Onrho.saurus from the Cretaceous recognized 
as ancestral form of Charaeins. 

Fisli names, ancient and mod- 
ern, and early illustrations of fislies. 
Science, 1917, n. s. 46, no. 11S4, 22S- 
231. Add. 1917.2 

Fossil fishes in the collection of 

tlie I'nitod States National Musi'um. 
Vroe. U. S. Nat. Mus., 1917, 62. 23.7- 
304. 23 pis. 9 figs. Add. 1917.3 

The Hippocampus in ancient 

art. Nature, 1917, 99, 385. fig. 

Add. 1917.4 

Eck, If. Ueber die Formationen des 
bunten Sandsteins und des Muschcl- 
kalks in Oberschlesien und ihre Verstei- 
nerungen. Berlin, 1805. vii, 148 p. 
1 tab. 2 pis. Add. 1SG5.1 

Riidersdorf und Fmgegond, eine 

gcognost Lsche Monographic. (In Ab- 
handlung zur Geologisehen Specialkarte 
von Preu.ssen und den thuringi.selieii 
Staaten. Berlin, 1872, 1. no. 1.) 

Add. 1872.1 

Ganoiden-Sehuppen und Zuhne des .Mvischcl- 
kalks. 

Eckstein, K. Fisebaberglauben, 
Mitth. Fi.schcrei Ver. IVov. Branden- 
burg, 1911, 3, Heft 2, 47-48. 

Add. 1911.1 


Fossil fishes (In Kastman, C. 

R., Gregory, W. K., <fe Matthew, W. D. 
Recent progress in vertebrate ])ala‘on- 
tology. Science, 1910, n. s. 43, 103- 
110) Add. 1916.1 


Olden time knowledge of Hippo- 
campus. Rept. Smithson. In.st., 1915 
(1910), 349-357. 4 pis. Add. 1916.2 


The Reversus, a fishing tale 

of Christopher Columbus. Scient. 
Monthly, 1910, 3, 31-40. 5 figs. — 
Americana, 1916, 11, 438-446.— 

P^lh L’Union Panam^ricaine, 1917, 
12, 70-74. pi. Add. 1916.3 


Die Fischer zu Driesen. Mitth. 

Fischerei Ver. Prov. Brandenburg, 1911, 
3, Hofte 19-22, 309- Add. 1911.2 

— Jahre.sbericht liber die Fische- 
reiliteratur. 1. Jabrgang, das.Jabr 1911, 
Ncudamm, 1912. Add. 1912.1 

Jabresbericht liber die Fische- 

reilitcratur, umfassend die Veroffent- 
lichungen auf dern Gebiete der eiiro- 
paiseben Binnenfi.scherei. 2. Jahrg., das 
Jahr 1912. Ncudamm, 1913. 490 p. 

Add. 1913.1 

Edge-Partington, J. Floats for al- 
luring salmon, from the north end of 
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Edge-Partington, J. 

Vancouver island. Journ. Anthrop. 
Inst. Gt. Britain & Ireland. London, 
1900, 30 (n. s. 3), no. 57. fig. 

Add. 1900.1 

Edge-Partington, James, & Heape, 
Charles. An album of the weapons, 
tools, ornaments, articles of dress of the 
natives of the Pacific Ocean. 3 vols. 
Manchester, 1890-98. obi. fol. 

Add. 1890.1 

Figures of fish hooks, spears, traps, nets, 
kites. lures, shark rattles and nooses, etc. 

Edge-Partington, T. W. Kite-fish- 
ing by the salt-water natives of Mala or 
Malaita, British Solomon Islands. Man, 
Monthly Rec. Anthropol. Sci., 1912, 12, 
no. 4, 9-11. 4 figs. Add. 1912.1 

Edinger, Lading. UebcrdieSchleim- 
haut dcs Fischdarmes, nebst Bemer- 
kungen zur Phylogenese der Driison 
des Darmrohres. Arch. Mikr. Anat., 
1887, 13, 651-692. 2 pis. Add. 1887.1 

Edington, Alexander. An investiga- 
tion into the nature of the organisms 
present in “ red " cod, and as to the 
cause of the red coloration. 6. Ann. 
Kept. Fish. Board Scotland, 1888, pt.3, 
207-214. Add. 1888.1 

On certain pathological condi- 
tions occurring in fish. Journ. Comp. 
Path. Therap., 1889, 2, 235-240. 

Add. 1889.1 

On the Saprolegnia of salmon 

disease and allied forms. 7. Ann. Kept. 
Fish. Board Scotland, 1889, pt. 3, 368- 
382. Add. 1889.2 

Edmonston, Arthur. A view of 

the . . . Zetland Islands; including 
their . . . natural history, etc. 2 
vols. Edinburgh, 1809. Add. 1809.1 

Fisheries of Zetland, vol. I, 230-293. Fishes 
of Zetland, vol. II, 302-306. 

Observations on the nature and 

extent of the cod fishery, carried on off 
the coasts of the Zetland and Orkney 
islands. Edinburgh, 1820. 38 p. 

Add. 1820.1 

i. Fisheries — Shetland Islands, ii. Fisher- 
ies — Orkney Islands, iii. Cod-fisheries. 

Edwards, George. An observation 
made by him in opticks. Phil. Trans. 
Roy. Soc., 1763, 63, 229-230. 

Add. 1763.1 

On the vision of fishes. 

Edwards, HenH Milne [1800-1885] 
For a biographical sketch see Perrier, 


Edmond. Bull. Nouv. Arch. Mus. Hist. 
Nat., Paris, 1900. 4. ser. 2, xxix-lxiii. 
Necrologre (Orations delivered at his 
funeral) Ann. Sci. Nat., 1885, 6. ser. 
19 . See also Berthelot in Ann. Sci. 
Nat., 1892, 13 , 1-30; and in Rept. 
Smithson. Instit., 1893, 709-727. 

Edwards, J. Poisoning by fish. 
Brit. ^Icd. Journ., London, 1884, 1 , 
10. Add. 1884.1 

Edwards, Thomas. For biography 
see Smiles, S. 1877.1. 

Eeckhout, R. A. Schetsen van 
Java’s zuidkust in woord en beeld. 2. 
Volk.svoedsel en vischvangst. Tijdschr. 
Ver. Nederl. Zeewezen, 1905, 4. jaarg., 
1-6; 17-20; 33-39. figs. Add. 1905.1 

Ege, /?., & Krogh, A. On the rela- 
tion between the temperature and the 
re.spiratory exchange in fishes. Intern. 
Rev. Hydrobiol. Leipzig, 1914, 7, 48-55. 

Add. 1914.1 

Eglini, Raphael. Von einem vorgeb- 
lichen Fischregen. Wittenb. Wochenbl., 
1771, 4, .329, 370. Add. 1771.1 

Ursache des Zuges mancher 

Zugfische, besonders der Hausen. Neu- 
este Mannichfaltigk., Berlin, 1778, 1, 
705. Add. 1778.1 

Ehlers, Ernst Heinrich [1835- j 
For bibliography see Taschenberg, E. 0. 
W. 1905.1. 

Ehrenbaum, Ernst [1861- ] Die 

Frage des Aalbesatzes. Centralfische- 
rei Vereins Schleswig-Holstein, 1913, 
36. Jahresber., 177-182. Add. 1913.1 

Die Scholle in der Internationa- 

len Meeresforschimg. Der Fischerbote, 
1913, 6, 104. Add. 1913.2 

IJeber die Stor. Centralfische- 

rei V'ercins Schleswig-Holstein, Rends- 
burg, 1913, 36. Jahresber., 173-176. 

Add. 1913.3 

Untersuchungen liber den Aal. 

Der Fischerbote, 1913, 6, 262. — Cen- 
tralfischcrei Vereins Schleswig-Holstein, 
1913.36. Jahresber., 183-191. 

Add. 1913.4 

Die Aalfrage. Centralfischerei 

Ver. Schleswig-Holstein, 1914, 37. Jah- 
resber., 159-169. chart. Add. 1914.1 

The mackerel and the mackerel 

fishery, biological and fishery-statistical 
report to the International council for 
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the investigation of the sea. Rapp. 
Proc^-Verb. Cons. Internat. Expfor. 
Mer. 1914, 18. 101 p. Add. 1914.2 

. pie Makrele als Gegenstand der 

internationalen Meeresforschung. Verh. 
Nat. Ver. Hamburg, 1914, 3. ser. 21, 
Ixxv-lxxvi. Add. 1914.3 


Xeue Untersuchungen iiber den 

Elbbutt. Der Fischerbote, 1914, 6, 93. 

Add. 1914.4 

' Die Seezunge (Solea vulgaris 
Quensel) in fischereilicher und biologi- 
scher Beziehung. Mitth. Naturlist. 
Mus. Hamburg, 1914, 31. Jahrg., Beih. 
2, 367-390. map. Add. 1914.5 

— 7 " Ueber die Schwankungen in den 
Ertragen den grossen Seefiscliereien von 
Dr. J. Hjort. Der P'ischerbote, 1914, 6, 

Add. 1914.6 


Leber Fische von Westafrika, 
besondcrs von Kamerun. Der Fischer- 
bote, 1914, 6, 15; 53; 106; 193; 254; 289; 
3-^7; 401. Add. 1914.7 

Ehrenberg, r'/im7tanGoi(/‘nVd. Sym- 
bol® physic® seu icones et descriptiones 
piscium qui ex itinere per Africam bo- 
realem et Asiam occidentalern Friderici 
f Hemprich et Christiani God- 

Iredi Ehrenberg medicin® et chirurgi® 
doctorum studio novi aut illustrati re- 
dierunt. Percensuit et regis iussu et 
impensis. Edidit Dr. C. G. Ehrenberg. 
Decas pnma. Berolini, 1828. 

Add. 1828.1 

p Hemprich, F. G., & Ehrenberg, 

^*1 1899. 


Sur les infusoires contcnues dar 
unc substance d'apparence terreusc qu 
renfermait le canal intestinal d’un poij 
Lima. ‘ C. R. Acad. Sci. Pari; 
1847, 26, 365-366. Add. 1847. 


Ehrenberg, 

Musset 

Ehrenberg. 


, Brix, . & 

See Brix, Musset, & 


1 pdward von [17 

specialis quam expo: 
animalibus turn vivis, turn fossil' 
potissimum Rossi®, in 
Poloni® in specie, etc. 
vols.) Viln®, 1829-31. 


universam 
3 parts ’i: 
illust, 8® 


. Add. n 

fit Nematosoma. p. 60, 

of Nerophia ; Benthophilus. p. 77. 


Thier- und Pflanzenreste 
aes alten rothen Sandsteins und Berg- 
kaUcs im Novgorodschen Gouveme- 


ment. Bull. Imp. Acad. Sci. St. Peters 
burg, 1840, 7, 78-91. Add. 1840.1 

Describes Asterolepis, p. 79. 

Die Grauwachenschiohton von 

Liev- und F^sthland. Bull. Soc. Imp. 
Nat. Moscau, 1854, 27 (pt. 1), 3-111. 

Add. 1854.1 

Pterygotus, Thyestcs, and Sphagodus. 

Eigenmann, Carl //. [1863- ] 

On the genesis of the color-cells of fishes. 
West .Amer. Scientust, 1889. 6, 61-62. 

Add. 1889.1 

Description of a fossil species of 

Sebastodes. Zoe, 1890, 1, 17. fig. 

Add. 1890.1 

S. rostr, n. sp., Tertiary at Port Harford. Cal. 

('ll! the egg membranes and 

micropvle of some osseous fishes. Bull, 
Mus. Comp. Zook, 1890, 19, 129-154. 
3 pis. Add. 1890.2 

C ymatognsier a^gregatus Gibbons ; 

a contribution to the ontogeny of vivi- 
parous fishes, Bull. V . S. Fish Comm., 

1892, 12, 401-468; 472-478. 26 pis. 

Add. 1892.1 

The ling on the Pacific slope. 

Science. 1894, 23, 136. Add. 1894.1 

On the Amblyopsid®. Science* 

1898, n. s. 7, 227. Add. 1898.1 

Degeneration in the eyes of the 

cold-blooded vertebrates of the North 
American caves. Science, 1900, n. s. 11, 
492-503. Add. 1900.1 

The finding of the Leptocepha- 

lus of the American eel. Science, 1901, 
n. s. 14, 631. Add. 1901.1 

Eigenmann, Carl H., & Beeson, 
Charles H. The fishes of Indiana and 
their distribution. Bienn. Rept. Comm. 
Fisheries & Game, Indiana, 1903-04 
(1905), 113-157. Add. 1905.1 

Eigenmann, (A/rs.) Rosa Smith. 
Description of a new species of Eupro- 
tomicrus. Proc. Calif. Acad. Sci., 1890, 
2. ser. 3, 35. Add. 1890.1 

Eiger, Af. Die physiologischen 
Grundlagen der Elektrokardiographie. 
Arch. Gesamt. Physiol., 1913, 161, 1- 
51. 9 figs. 7 pis. Add. 1913.1 

Observations on hearts of carp and pike. 

Emarssyn, Biarna. Um Terreneufs 
og klippfisks-verkun. Rit P^sz Islenzka 
L®rdoms-lista Felags., 1783, 3, 1. 

Add. 1783.1 
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Fisig, lingo. Dient das cloktrische 
Organ deni Torpecio nur als Verthei- 
digungs- odor auch als Angriffswaffe? 
Kosmos, Stuttgart, 1883, 13, 129-130. 

Add. 1SS3.1 

Medusonfressende Eisclie. Kos- 
mos, Stuttgart, 1884, 8. Jahrg., 14, 305- 
30G. Add. 1884.1 

Ueber die Eiablage dcr See- 

barsch (Lab rax) und Lippfische (Creni- 
labrus). Kosmos, Stuttgart, 1884, 8. 
Jahrg., 14, 306-309. Add. 1884.2 

Ueber die Einfluss kiinstlicher 

Bclcuchtung auf das V'erhalten verschie- 
dener Sectiere. Kosmos. Stuttgart, 
1884, 8. Jahrg., 14, 303-304. 

Ad<l. 1SS4.3 

Lichia, Mustolu.s, Scylliuni and Torpedo. 

M ^ A A as well as those in 

t ol. I (l vS3.1 and 1883.2) are parts of a collec- 
tion entitled “ liiologische .Studien, anjie.stelit in 
dor zoolocischcii Station in Neapel.” The other 
parts of this deal with invertebrates. 

Eisler, Robert. Der Fiseh als Sexual- 
symbol. Imago, Leipzig, 1914, 3, 165- 
190. Add. 1914.1 

Eismond, Joseph. Zur Ontogenie 
des Amphioxus. Biol. Centralbl., 1894, 
14, 353-360. fig. Add. 1894.1 

Elder, J. R. The royal fi.sher>’ com- 
panies of tlie seventeenth century. 
London <fc Glasgow, 1912. 142 p. 8°'. 

Add. 1912.1 

Elkington, E. Way, ^ Hardy, Nor- 
man 11. See Hardy <fc Elkington. 

Ellacombe, H. N. (Rev.) Shake- 
speare a.s an angler. London, 1883. 
78 p. IQ°. Add. 1883.1 

Elliot, J onathan. Historical sketches 
of the . . . district of Columbia; with 
. . . a description of the River Poto- 
mac, its fish and wild fowl, <fcc. Wash- 
ington, 1830. 554 p. 16°. 

Add. 1830.1 

Elliott, Charles B. The United 
States and the northeastern fisheries. 
A history of the fisher>^ question. » 
Minneapolis, 1887. vii, 144 p. map. 

Add. 1887.1 

I^^rt 1, p. 1—100, historical, *— a hasty review 
of the rise of the fisheries, based largely on 
Sabine’s report, and a statement of the import- 
ant diplomatic questions arising under the 
several treaties down to 1887. Part 11 dis- 
cusses terms of the Treaty of 1818. In the 
treatment of Part I after 1850. and in the treat- 
ment of Part II, the author made a valuable 
contribution to the discussion of the fishery 


question. The economic and commercial as- 
pects of llie fisheries arc not touched upon to 
any extent beyond the range of Sabine’s con- 
tribution.s. 

Elliott, Henry Tl'. The destruction 
of the caiT^ by the muskrat {Fiber zibeth- 
icus) Methods of tra])])ing the rodent. 
Bull. U. y. Fish Comm. 1884, 4, 296- 
297. Add. 1884.1 

Quiscalus qniscula anens killing 

and catching goldfish. Auk, 1890, 7, 
208-209. Add. 1890.1 

Elliott, J. Steele. Some notes on eels 
(Angnilld vulgaris) and eel-catching in 
Bedfordvshire. Zoologist, 1914, 4. ser. 
18, 121-130. Add. 1914.1 

Ellis, Max M. Fishes of Colorado. 
Univ. Colorado vStud., 1914, 11, 1-136. 
12 pis. Add. 1914.1 

Ellis. Williom [1794-1872] Polyne- 
sian researches during a residence of 
nearly six years in the South Sea islands, 
including descriptions of the natural his- 
tory of the islands, etc. 2 vols. Lon- 
don, 1829-30. 8°. Add. 1829.1 

Vol. I. Fishes, p. 75-79; fishing methods 
(traps, rafts, poison, hooks, nets, spears, mast), 
p. 138-150; sharks, p. 165-168, 225-226. 

The same. Another edition. 

4 vols. New York, 1853. sm. 8°. 

Add. 1853.1 

Vol. I. Fishes, p. 70-71, 135-137, 180-lSi; 
fishing with nets, harpoons, hooks, etc., p. 115- 
125; with poisonous plants (hutu and hora), 
p. 117. 

Ellis, ir. Hodgson. Relation be- 
tween the weight and length of brook- 
trout (In Mayer, A. M., Sport with 
gun and rod, etc., p. 605-607. New 
York, 1883.) Add. 1883.1 

Ellis, William W. [115 original water 
color sketches of mammals, birds, fishes, 
etc., made during Capt. James Cook s 
third voyage, 1776-80) Preserved in 
the library of the British Museum of 
Natural Historv. Add. 1776.1 

Elmhirst, Richard. The keeping of 
young herring alive in captivity. Na- 
ture, 1908, 79, 38. Add. 1908.1 

Elscher, T. H. De ea ceconomiai 
parte, quae circa piscinas versatur. Ab- 
handl. Naturf. Gescllsch. Zurich. ic. 
17641, 2, 219. Add. 1764.1 

Embody, G. C. Fish meal as food 
for trout. Trans. Amer. Fisheries Soc., 
1914, 57-60. Add. 1914 
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The horned dace. Nature Study 

Review, 1914, 10 , 108-174. 

Add. 1914.2 

Emeljanenko, A'. Zur Frage luich 
des Pigmentierung der Forclle {Solrno 
/am L.) (Text in Russiani Vest. Ry- 
bopromysl, Petrograd, 1913, 28, 81-91. 

Add. 1913.1 

Emeljanenko, P. Die Fisohe des 
Dniepr-Bassins (Text in Rus.sian) Vest. 
Rybopromysl, Petrograd, 1914, 29, 2GS- 
318. Add. 1914.1 

Emerson, Alfred. Greek animal 
drawings. The studies of Morin-, lean. 
Scient. Amer. Suppl., 1914, 77, 154-158. 
13 figs. Add. 1914.1 

Some ancient Greek va.sc*paiiitinKS of fishes 
are reproduced. 

Emerson, P. A". Oeolog\' of old 
Hampshire county, Massachusetts, I'. S. 
Oeol. Survey, Monographs, 29. Wash- 
ington, 1898, 790 p. 32 pis. maps. 

Add. 1898.1 

List of Triassic fishes, 398-400. 

Emmons. Ehenezer 11799-1863] 
American geology, containing a state- 
ment of the principles of the science, 
with full illustrations of the character- 
istic American fo.ssils, with an atlas and 
a geological map of the United States. 
1857, pt. vi, i-x, 1-152 p. 114 figs. 10 
pis. Add. 1857.1 

Desorihes Microfius laetis an<l Rahdiolepis 
tpecioaa from Triassic of North Carolina. 

Endicott, P'rancis. Strii)ed bass 
(In Alayer, A. M., Sport with gun and 
rod, etc., p. 449-472. New York, 1803) 

Add. 1883.1 

Engelmann, Theodor Wilhelm [1843- 
1 Die Bliitterschicht dor elcctri- 
schen Organe von Raja in ihren goneti- 
schen Beziehungen zur quergestreiften 
Muskelsubstanz. Archiv. Physiol. 
(Pfliiger) 1894, 67, 149-180. — Ohder- 
zoek. Physiol. Lab. Hoogcschool, 
Utrecht, 1805.3,307-350. Add. 1894.1 

1 reference for Engelmann, T. W., 

ioy4,i 

En^ann, P. Die Cichliden. I. 
Der Clianchito, Pieros facetus Jenvns. 
fraunschweig, 1911. 29 p. pi. *16. 

(Bibliothek flir Aquarien- und Terra- 
nenkunde, Heft 12) Add. 1911.1 

Dor Schoibenbarsch und Aw- 
bassis laid. Braunschweig, 1911. 27 

p. pl.<Srfig. lf>® (Bibliothek fur Aqua- 
rien- und Terrarienkunde, Heft 17) 

Add. 1911.2 


Engstrbm, A. Om fjallens hyggnad 
hos Ostcroperygii jemte lutgra under- 
sdkningar ufver Sidoliniens Fjoll hos 
Skandinaviens Fiske. Inaug. Dissert. 
Lund, 1874. 4 pis. Aild. 1874.1 

Erdland, P. A. Die Marsliall-lnsu- 
laner: Leben und Sitte, Sinn und Reli- 
gion eines Sudsee-Volkes. Anthropos- 
IRbliothck, Munster, 1914. 2. 1-376. 
14 pis. Add. 1914.1 

Fischfang, p. 46-54. 

Erdweg, P. Malhios Josef. Die Be- 
woliner in der Insel Tumleo. Herlin- 
hafen, Deutsch-Neii-Guinea. Mittlieil. 
Anthropol. Ges. ^\'ien, 1902. 32. 

Add. 1902.1 

Fishing and fisliery apparatus, p. 330-335. 

Ergomysev, A'. Kin Ikutrag zur 
Flitterung und zum Wachstuin der Ster- 
let-Brut [Text in Russian). Rybo- 
prom. ZiznI, Petrograd, 1914. 3. 224- 
230. Add. 1914.1 

Erhard, Hubert. Studien liber Flim- 
mcrzellen. Arch. Zellforsch., 1910, 4, 
309-442. 2 pis. 16 figs. Add. 1910.1 

Erichsen, John. Nockrar luigve- 
kiur um Veidi og Verkun a Laxi, Silld 
og odru siofangi [Nogle betaenkninger 
om fang.st og virkning af lax. sild, og 
anden fisk). Rit Petz Islendska La‘r- 
doms-Lista Folags, Kjobenhavn, 1783, 
3,86-121. 8°. Add. 1783.1 

Erichson, Reptilia, fishes, 

molliisca (In Reports on the ])r()gres.s 
of zoology and botany, 1841-1842. 
London, 1845. 514 p. 8°.) 

Add. 1845.1 

Ernst, Cvstav Adolf. On some in- 
teresting cases of miprations of marine 
fi.shes on the coast of Venezuela at Ca- 
rijpano. Nature, 1886, 33, 321-322. 

Add. 1886.1 

Escher, Johann Heinrich. Von der 
Teich-Wirtschaft und derselben Vor- 
trefflichkeit und vorziigliehem Nutzen. 
Ahhandl. Naturf. Gesell. Zurich, [1763- 
04?1 2, 219. Add. 1763.1 

Esdaile, (Miss) Philippa C. Salmon 
scale re.search (Abstract) Nature, 1912, 
90, 533. Add. 1912.1 

Espitallier, G. J>e port de Bizerte et 
les pecheries. La Nature, 1901, 29, pt. 
2, 131-134. 3 figs. Add. 1901.1 

Estes, D. C. [On the habits of Amia 
calva\ (In Hallock, Charles, The sports- 
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Estes, D. C. 

man’s gazetteer and general guide. New 
York. 1887) Add. 1887.1 

Alleged oral gestation, p. 324-326. 

Eter, Paul. Liinia ornata und Li- 
mia 7tigro}asciata Regan. Wochenschr, 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg., 
151-153. 4 figs. Add. 1914.1 

Etheridge, Robert. Fossils of the 
British Islands stratigraphically and 
zoologically arranged. Vol. I. Pala‘ 0 - 
zoic, etc. Oxford, 1888. 468 p. 4®. 

Add. 1888.1 

List of Silurian fishes, p. 128-129; Devonian, 
p. 169-176; Carboniferous, p. 319-343; Permian, 
p. 373-375. 

Evancar, Josef. Etwas liber P/cro- 
. phyllum scalare und seine Zucht. Blatt. 
Aquar.-Terrar. Kunde, 1914, 25. Jahrg., 
449-451. Add. 1914.1 

Evans, A. Kelly. The practical en- 
forcement of fisher\* regulations. Trans. 
Amer. Fisheries Soc. 1910 (1911), 299- 

308. Add. 1911.1 

Evans, William. Liparis montagui 
(Donov.) in “ Forth.” Ann. Scott. Nat. 
Hist., 1897, 255-256. Add. 1897.1 

Blue shark in the Firth of Forth. 

Ann. Scott. Nat. Hist., 1898, 239. 

Add. 1898.1 

Evermann, Barton IF. [1853- ] 

The .\laska fisheries service. Trans. 
Amer. Fisheries Soc. 1910 (1911), 219- 
226. Add. 1911.1 

Evermann, B. If'., Smith, H. M., 
Cobb. J. X., & Kendall, IF. C. See 
Smith, Evermann, Cobb, & Kendall. 

Evers, F. S. De Hollandsche haring- 
visscherej in 1905. Medel. Visch., 1906, 
13, 45-49. Add. 1906.1 

Ewald, IF. F., & Loeb, Jacques. See 

Loeb (k Ewald. 


Ewart, James Cossar [1851- ] 

Report on the progress of fish culture in 
America. Kept. Fishery Board Scot- 
land, 1885, 3, 78-91. Add. 1885.1 

Are herring ova likely to develop 

normally on the deep offshore fishing 
banks? Kept. Fishery Board Scotland, 
1886, 4, 43-46. Add. 1886.1 

On the artificial hatching and 

rearing of sea fish. Kept. Fishery 
Board Scotland, 1887, 6, 230-244. 

Add. 1887.1 

On the nature of ‘red cod.^ 

Kept. Fishery Board Scotland, 1888, 8 
(pt. 3), 204-207. Add. 1888.1 

Ewart, James Cossar, & Fulton, T. 
lFcw?/*s. Report on the spawning of 
the British marine food-fishes. 7. Kept. 
Fishery Board Scotland, 1889, 186-221. 

Add. 1889.1 

Ewart, J. C., & Maitland, J. /?. G. 

Report on the trawling experiments on 
the east coast. Part I. Preliminary. 
Kept. Fishery Board Scotland, 1887, 6, 
43-217. Add. 1887.1 

Report on the trawling experi- 
ments of the “ Garland,” and the sta- 
tistics of cast coast fisheries. Part. n. 
Kept. Fishery Board Scotland, 1888, 6, 
(pt. 3), 25-188. Add. 1888.1 

Ewart, J. C., Maitland, J. R. G., & 
Fulton, T. Wemyss. Report on the 
trawling experiments of the “ Gar- 
land,” and on statistics of east coast 
fisheries. Part. iii. Kept. Fishery 
Board Scotland, 1889, 7 (pt. 3), 15-157. 

Add. 1889.1 

Ewart, J. C.y & Matthews, J. Dun- 
can. On the nature of Thames and 
Forth whitebait. Kept. Fishery Board 
Scotland, 1886, 4, 98-100. Add. 1886.1 


F 


F., V, Bulletins mensucls. Ges. 
Luxemburg. Naturfreunde, 1911, n. s. 
6, 249-257. Add. 1911.1 

Enumerates at p. 254 the new fishes coliectcd 
by Luga in the Belgian Congo (Sankuru) Labeo 
nvricon# Blgr., Barilius luja Blgr., I/aplochi- 
tttja Blgr., II. ferranti Blgr., Schilbe mar- 
maratus Blgr., and Chonerinus a/r{canu« Blgr* 

F., \V. Seltener Fisch iCatitharns 
^nlharus L.) in Schweden. Mitth. 
Deutsch. Fischerei Ver., 1911, 27, 24. 

Add. 1911.1 

Faber, E. Le grand-duchc de Lux- 
embourg au point dc vue du regime fo- 
restier, de la chasse et de la pcche. 
Ann. Forestidre Paris, 1913, 62, 481- 

Add. 1913.1 

Pabre-Domergue, Paul [1861- 1 

bur une tumeiir d’origine bact^rionno 
observC'c chez le Caranx Irachurus (La- 
) C. R. Mem. Soo. Biol. Paris, 
1890, 42, 359-361. Add. 1890.1 


Rendic. Atti Soc. Nat. Modena, 1886, 
3, 91-94. Add. 1880.1 

Tractatus per epistolam Fran- 

cisoi Mauroliei ad Petrum Gilliurn de 
piscibus siculis. Nat. Sicil., 1S93, 12, 
180-183, 259-262, 276-281. 

Add. 1893.1 

See also under Maurolico, F., 1893.1. 

Contrattilia nmscolare nei pesci. 

Neptunia, \ enezia, 1901, 16. 33-34. 

Add. 1901.1 

Sul rinvcnirnento della Cepha- 

loptcra 7nasscna’ Riss. nella stretto di 
Massena. Neptunia, Venezia, 1903, 18, 
37^3; 49-53. Add. 1903.1 

Description, classification, structure. 

Su di un nuovo tipo dei Netta- 

stomidi. [ Nei(a$lo7fm cancrivora Giin- 
therj Boll. Soc. Zool. Ital., 1914, 3. ser. 
3, 3^47. Add. 1914.1 


Ti~\i on p^che la sardine. 

, nil. Trim. Knseign. P6ches Maritimes, 

1913,18,223-229. 6 pis. Add. 1913.1 

^ ^ Le petit combattant d’lndo- 

Uimc. (Bettai La Nature, 1914, 42. 
ann6c, 1. sem., 433-435, 3 figs. 

Add. 1914.1 

Pabre-Domergue, Paul, & Bi6trix, 
J^ugeTie. Sur la reproduction de la sar- 
dme oc6anique. C. R. Cong. Internat. 
l^fones Marit. Sablcs-d’Olonne, 1896, 
140-141. Add. 1896.1 


Paccioli, Luigi. Due nuove specie 
A* .^plocephalus del mar di Messina. 
Atti hoc. Nat. Modena, 1882 (1883), 3. 
6er. 1, 116-123. Add. 1883.1 


specie di lepto- 
^phalidi del mar di Messina. Atti 
neal. Accad. Palermitana, 1883, 6, 199. 

Add. 1883,2 


Descrizione di nuove specii 

Tplocephali dello stretto di Messi: 

Nat. (Memori 
Pua, 1885, 6, fasc. 1, 3- Add. 188 


I T Rinvenimento delF Arrwglossus 
lophoUs, Gunt., nel Mar di Messina. 


Page, Louis. Sur le Gobws mi77u(us 
Pallas et quelques formes voisines. Bull. 
Soc. Zool, France, 1914, 39, 299-314. 
6 figs. Add. 1914.1 

Sur Ics stadcs post-Iarvairos de 

V Uranoscopus scaher. C. R. Assoc. 
Frang. Avanc. Sci., Paris, 1914, 43, 
495-499. Add. 1914.2 

Page, L., & Legendre, R. Teneur 
des sardines en eau et on matieres 
grasses. Bull. Mus. Hist. Nat. Paris, 
1914, 101-103. Add. 1914.1 

Age, length, weight, and seasons of physio- 
logical activity. 

Pages, E, de, & Ponzevra, C. Les 
p6ches maritimes de la Tunisie. 2. ed. 
revised by George.s Bourge. Tunis, 
1908. 327 p. illust. Add. 1908.1 

Ist ed. Tunis, 1899. 

Palch, Melchior. Om torske vaar- 
fiskeriet paa Sundmoer. Nye Samling 
NorskeBelsk. Skrift. 1788, 2, 213. 

Add. 1788.1 

Afhandling om fiskerierne i 
Norge i sserdeleshed om de sondmor- 
ske og fiske-grundene uden for landet. 
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Falch, M. 

Danske Landhuushold. Selsk. Skrift., 
1790, 3, 289-344. Add. 1790.1 

Faraday, F. J. (Intelligence in a 
skate] Nature, 1878-79 (1879), 19, 160. 

Add. 1879.1 

Farr, S. C. Description of a Cali- 
fornia salmon (Oncorhynchus) found in 
one of the rivers of New Zealand and 
identified by Dr. T. H. Bean. Bull. 
U. S. Fish Comm., 1883, 3, 427. 

Add. 1883.1 

Fassett, Harry C., Bower, Ward 
T. Sec Bower & Fassett. 

Fatio, 1 ictor. Sur les Coregones 
(Feras diverses) de la Suisse. Arch. Sci. 
Phys. Nat., 1885, 14, 89-94. 

Add. 1885.1 

Complete reference for Fatio, V., 1885.1. 

Mortalite exceptionnclle du bro- 
cket. (en 1886). Arch. Sci. Phvs. Nat., 
1887, 17, 74-75. Add. 1887.1 

Faujas de Saint-Fond, BarUiHemy. 
Memoria epistolare per servire di schia- 
rimento alia descrizione di un pesec 
petrificato scavato in altissimo nelle vi- 
cinanze di Bolca. Padova, 1807. 50 p. 
4°. Add. 1807.1 


from our streams. Trans. Proc. New 
Zealand Instit., 1888 (1889), 21 (n. s. 
4), 235-237. Add. 1889.1 

Native fi.sh its enemies. 

Ferguson, James. Nachricht von 
einem in King-road, unweit Bristol, ge- 
fangenon merkwiirdigen fische [Lophius 
piscnlorias]. Neu. Hamburg. Magaz., 
1773, 380-383. Add. 1773.1 

See also Ferguson, J., 1763.1 

Fernandez, Cesar. Ordonnansas de 
pesca para las provincias de Pontevedra 
(1750) V la Coruna (1769).* Madrid, 
1850. gr. 8°. Add. 1850.1 

Report on the sprat fisheries of the coast of 

Galicia. 

Anuario . . . resumen de sus 

trabajos y noticias referentes d la indus- 
tria pesquera, redactado . . . por . . . 
C. Fernandez. Ano I <fc II. Com. 
Perm. Pesca, Madrid, 1868-1869. 8°. 

Add. 1868.1 

Ferre, (7., Artigalas, , & Layet, 

A. Set' Layet, Artigalas, Ferre. 

Fiebiger, Josef. IJeber Karpfen- 
krankheiten. Oesterr. Fischerei-Zeitg., 
1914, 11, 1.59-162; 175-177. 

Add. 1914.1 


Faussek, Victor Andr. Ueber die 
Parasitismus der Anodonta-Larven in 
der Fischhaut. Biol. Centralbl., 1895, 
16, 115-125. 5 figs. — Natuiaviss. Wo- 
chenschr., Berlin, 1896, 11, 27-28. 

Add. 1895.1 

L'eber den Parasitismus der 

Anodonta-Larven. Verhandl. 5. In- 
ternat. Zool. Congress, Berlin, 1901. 
/61-766. Add. 1901.1 


Fee, F. Le systeme lateral du ne 
pneumoga-strique des poissons. Inau] 
Dissert. Strasbourg, 1869. 99 p. 4 pi 

4^ Add. 1869. 


Feilden, Henry TFemT/ss [1838- ] 

Salmon and trout culUire in Natal 
Zoologist, 1893, 17, 57-60. 

Add. 1893.1 


Felix, IF. Entwickelungsgeschich 
des Exkretionssystems, von der Rii* 
kertschen Arbeit (1888) bis in den B^ 
ginn des Jahres 1904. Ergebnisse Ana 
Entwickelungsgesch., Wiesbaden, 190 
13, 592-707. 42 figs. Add. 1904 

Amphioxus, Myxine, Petrorayzon, Teleosts. 


Figuier, Louis. The ocean world, 
being a description of the sea and its 
living inhabitants. New York, 1869. 
615 p. illu.st. Add. 1869.1 

Fishes, p. 502-596. 

The ocean world, edited and re- 
vised by E. Perceval Wright. London, 
1891. 435 figs. Add. 1891.1 

Fishes, p. 527-645. 

^ Filippi, Filippo de [1814-1867] 
Ueber die Kmbryogenie der Fische. 
Isis, 1843, 404. Add. 1843.1 

Ueber die Schwimblase des Oli- 

gopus aler Risso. Zeitschr. Wiss. Zool., 
1855, 7, 170-171. Add. 1855.1 

Gadopsis, p. 170; orthot>T)e Oligopus nter 
Risso. Name preoccupied by Gadopsis Rich 
(1844). It may be replaced by the new name, 
Verater Jordan, orthotype Oligopus aler Risso. 

Finck, M. C, Hapletchilus calliurus 

Blgr. Blatt. Aquar.-Tcrrar. Kunde, 
1914, 25. Jahrg., 421-423. Add. 1914.1 

Neuere vivipare Zahnkarpfen. 

Blfitt. Aquar.-Terrar. Kunde, 1914, 25. 
Jahrg., 225-227. 2 figs. Add. 1914.2 


■4^2:ander. On the cause 
of the disappearance of young trout 


Finsch, O. Ethnologische Erfah- 
rungen und Biligstiicke aus der Siidsee. 
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Beschreibonder Katalog einer Samm- 
lung im K. K. naturistorischen Hof- 
museum in Wien. Ann. Naturhist. 
Hofmuseum, 18S8, 3. Ibid., 1891, 6. 

Add. 1888.1 

FishiiiK implements in Bismarck Archipelago: 
nets, hooks, harpoons, shark rattles, nooses, 3, 
107-108; 334-335. In English New Guinea. 
6, p. 31; in Kaiser Wilhelmsland, 6. p. 52-53. 

Fischer, E. Die Ostseo-Fischerei in 
ihrer jetzigen Lage. Conseil Penn. In- 
tern. Explor. Mcr, Copenhagen, 1004- 
1905. 140 p. 12 ])U. 6: 2 figs. 4". 

Add. 1904.1 

Fischer-Benzon, 7?. von. I^elier die 
“ Physica ” der heiligen Hildegard, die 
€rste Naturgeschichte Deutscldands. 
Schrift. Naturw. Ver. Schleswig-Hol- 
stein, 1895, 10, 138-145. Add. 1895.1 

Fischer von Waldheim, Gotthelf 
[1771-1853) Sur nn nouveau genre de 
vers intcstins, iCj/sOV/iro/a farionis] 
trouv6 dans la vessie natatoire de la 
truite. Mag. Encycl., Paris. 1797, 3, 
437. — -Bull. Soe. Philom., 1798, 1, pt. 
2, 98. — Journ. Phvs. Chirn. Hist. Nat., 
1J98, 47 , 304-309. — Arch. Physiol., 
Halle, 1799, 3, 95-100. pi. 

Add. 1797.1 

; — Mcmoiro pour servir d’intro- 
duction ii. un ouvrage sur la respiration 
des animaux, eontenant la bibliographic; 
suivi de quelques rernarques sur les mi- 
lieux des vers intestin.s, et en ])artieulier 
sur le Cijstidicolo farionis. Paris, 179S. 
106 p. pi. 8°. Add. 1798.1 

Respiration of fishes, p. 76. 

__ ~ Naturhistorisehe fragmenten. 

Vol. 1. Frankfurt-a-M., 1801. 

Add. 1801.1 

Notes on respiration and circulation in 
fiahes. p. 213-238. 


Zoognosiu, tabulis synopticis 
lustrata in u.sum pradectionuin Ac 
demiaj Imperialis Medicc-Chirurgic 
Mosquenis. 3rd ed. 2 vols. Mosqiu 
1813, XU, 406; xxiii, 605 p. 4° & 8°. 

Add. 1813 

Pisces, vol. I. p. G9-117. 


Heoherches zoologiques. Mem. 
poo. Imp. Nat. Moscou, 1812-13. (r6- 
impnmds 1830, 4 , 252-275) 

Add. 1830.1 

^ Nawaga [Eleginus or Gadus] 
4 pU. 

iv. Notices sur I’anatornie [Eye and articu- 
lation annular] des poissons. 265-275. 


“ ; Sur les dents de requins et les 

coproUthes enfermds dans les pyro- 
tuaques arrondies de Volhynie. Bull. 


Soe. Imp. Xat. Moscow, 1835, 8, 234- 
244. Add. 1835.1 

Fisher, J. La pocho a toutes lignes, 
theorique, pratique et raisonnee. Paris, 
1909. 347 p. 4 pis. 40 figs. 8^ 

Add. 1909.1 

An earlier <»ditioii, Paris, 1881. 

Fleeharty, .fofm. The commercial 
fisheries of lake Erie. Ropt. State 
Comm. Fisheries Pennsylvania, 1897, 
194-214. Add. 1897.1 

Fleming, John. The philosoi)hy of 
zoology, or view of the .structure, classi- 
fication, etc., of animals. 2 vols. lulin- 
burgli, 1822. 8®. Add. 1822.1 

Fishes, vol. II, p. 30.5-307. 

Fletcher, (On the aestivating 

Galaxias of Tasmania) Proc. Linn. Soc. 
New Soutii Wales, 1906, 31, 497-498. 

Add. lOOli.l 
# 

Fletcher, ./. A Kidder, D. P. 
Brazil and the Brazilians. 6. ed. Bos- 
ton, 1806. Add. 1800. 1 

Letters of Major Continho on .Agassiz's 
voyage up tlie .Amazon, and data f>n fishes. 

Notes on fishes, p. 627-633 an<l clsewlKTC, 

Fliezbach, OUo. Das Laichgeschaft 
des Chroniis multicolor (In K. Zern- 
ecke. Lcitfaden fur Aquarien und Ter- 
rarienfreunde. Dresden, 1907, p. 184- 
198) Add. 1907.1 

Floericke, Kurt. Meeresfisclie. 
Stuttgart, 1914. 96 p. 23 figs. 

Add. 1914.1 

.\ concise popular account of sea fislj and 
fisheries. 

Flourens, i.H. J. P.] [1794-1807] 
Cours sur la generation, I’ovologie et 
I’einbrv'ologie fait au Museum (LHis- 
toire Naturelle en 1830. Paris. 1830. 
10 pis. 4°. Add. 1830.1 

Viviparity in requin shark, p, 163. Trans- 
lated into German as follows: 

Vorlesungen iiber Befruchtung 

und Ei-Bildung. Berlin, 1838. 8®. 

Add. 1838.1 

Flowerdew, //. The parr, salmon, 
whitling and yellowfin controversv. 2. 
ed. Manchester, 1883. Add. 1883.1 

Fol, Hermann. Les peehcrics de la 
Corse. Rev. Mar. et Colon., 1894, 121, 
651-055. Add. 1894.1 

Foley, Anlome-Edword. Etude me- 
dicale, hygidnique et biologique. Paris 

1863. 8®. Add. 1803:i 

Contains data on the swimming bladder of 
nshes. 
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Foley, W. An unusual sea monster 
[Hfnntodon typus] in the bay (of Bengali 
Journ. Asiatic Soc. Bengal, 1835, 4, 62- 

Add. 1835.1 

Fonssagrives. J. B., & Mericourt, 

Leroy de. Rechcrches sur les poissons 
toxico])hores exotiques des pays chauds. 

16, 326-359. Add. 1861.1 

22 species named. Ciguatera, p. 353-359. 

Forbes, E. Outlines of the natural 
histor>' of Europe. The natural history 
of the European seas. By E. Forbes 
. . . edited and continued by R. [A. 
C.l Goodwin-Austen. London, 1859. 

viu, 306 p. map. 8°. Add. 1859.1 

Forbes, Henry 0. A naturalist’s 
wanderings in the Eastern Archipelago. 
A narrative of travel and exploration 
from 1876-1883. New York, 1885. 
530 p. illust. Add. 1885.1 

Considerable data about fishes. 


. On a new genus of fishes iPla- 

giogoneion) of the family of Percidje 
^om New Zealand. Trans. Proc. New 
Zealand Instit., 1889 (1890), 22, (n. s. 
0), 2/3-275. Add. 1890.1 


Forlan, Casper M. Observationes 
rariores medico-practicas, anatomicas. 
Geneva, 1769. Add. 1769.1 

Contains a description of the fish Guaperva. 

Forrest, Thomas. A voyage to New 
Guinea and the Moluccas from Balam- 
bangan, etc. London, 1779. 388 p. 

illuBt. maps. Add. 1779.1 

Horned fish, p. 84; fishing for bonitos in the 
Aloluccas. p. 101; fishing in Sulu with tuba 
plant, and with hook and line, p. 329. 

Forster, John Reinhold [1729-1798] 
Observations made during a voyage 
round the world, on physical geography, 
natural history, etc., London, 1778. 

Add. 1778.1 

South Sea fishes, 195-196, Sparus and Tet- 
rodon poisonous, 209-211, 642-649; methods 
of fishing. 461-463. 

German edition, Berlin, 1783; Dutch, 1790; 
French, (n. d.] 

Fortin, Pierre. Continuation of the 
list of fish of the gulf and river St. Law- 
rence. (In Ann. Rept. Pierre Fortin, 
etc. Sess. Pop. Can., sess. 1864, 23, pt. 
2, no. 5, app. 40. (Galleys 20 <fe 21 not 
paged) — Ibid., 1865, 26, pt. 2. no. 25, 
01-69. — Ibid., 1866, 26, pt. 3, no. 36, 
b9-79.) Add. 1864.1 


^ Batrachia, pisces. (Note.) (In 

Grant. \V. R. O., <fr Forbes, H. O. The 
natural history of Sokotra and Abd-el- 
lyiri: being the report upon the results 
of the conjoint expedition to these is- 

1898-9, etc. Liverpoor, 1903, 
xlvn, 598 p. 33 pis, map. illust. 8°.) 

Add. 1903.1 


Fortis, Alberto [Giov. [1741- 

1803) Viaggio in Dalmazia. 2 vols. 
Venezia, 1774. sm. 4^ Add. 1774.1 

Contains notes on Dalmatian fishes and par- 
ticularly on the ship-retarding powers of Remora. 

Other eds.: Hern. 1776 (German) — French 
trans. from same press, 1777. English ed. 
follows; 


Forbes, Stephen Alfred. The first 

l?i common whitefish. Bull. 

111. State Lab. Nat. Hist., 1882, 6. 

Add. 1882.1 

r A 1 w " on the food of the fishes 

of the Mississi])pi valley. 8. Ann. Rept. 

Fish. Comm. Michigan, 1888, 8b-89. 

Add. 1888.1 


Travels in Dalmatia. London, 

1778. Add. 1778.1 

Remora as a ship-holder, p. 266-263; 325. 

Extrait d’une lettre au Comte 

de Cassini sur diflferentes petrifactions. 
Journ. Phys., Paris, 1786, 28, 161-168. 

Add. 1786.1 

Fossil fishes, — no horizon. 


- — Freshwater fishes and 
111. State Lab. Nat. 
1914, 1-19, 11 pis. & 21 maps. 


their 

Hist., 


Add. 1914.1 


Forbes, Stephen A., & Richardson, 
A. E. Studies on the biology of the 
upper Illinois river. Bull. HI. State 
^^at. Hist., 1913, 9, art. 10, 481- 
574. 21 pis. Add. 1913.1 


Forel, Auguste Henri. L’aetion 
destructive du cygne sur les poissons. 
Hull. Soc. Vaud., Lausanne, 1900, 36 
xxm-xxiv. Add. 1900.1 


Fortuyn, A. B. D., & Kappers, C. 

U. Ariens. See Kappers & Fortuyn. 

Foster, David. The scientific angler, 
being a general and instructive work 
on artistic angling. New York, 1883. 
247 p. Add. 1883.1 

Edited by William C. Harris. 

Found, W. A. Fish-culture in 
Canada. Rept. Comm. Conservation 
Canada, 1912, 140-153. Add. 1912.1 

Fountain, Paul {editor) Rambles 
of an Australian naturalist (Thomas 
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Ward] London and New York, 1907. Fraenkel, F. Dor Sohlaf dor Fische. 
343 p. Add. 1907.1 Blatt. Aquar.-Terrar. Kundo, 1909, 20, 

Su also Ward T., Add., 1907.1. 608. Add. 1909.1 


Pounnent, L. Note sur im n(^ma- 
tode nouveau parasite du merlan. Ann. 
Sci. Nat. (Zool.) 1884, 6. ser. 17, no. 5. 

Add. 1884.1 

Pou^-Dulys, . Catalogue 

dw poissons qui se rencontrent dans le 
departement de la Loire. Ann. Soo. 
Agricult. Indust. Sci. Loire, Saint- 
Etienne, 1864, 8, 49. Add. 1864.1 

Fowler. Henry Weed [1878- ] A 

review of the elasmobranchiate fishes of 
Japan. Proc. U. S. Nat. Mus., 1903, 
26, 593-674, 2 pis. Add. 1903.1 


— ■ A check list of the fishes recorded 
from Pennsylvania. Kept. Dept. Fish- 
eries Pennsylvania 1911-12 (1913), 76- 
100. Add. 1913.1 

Cunmatus spilurus Cope, a 
wrongly identified Characin. Proc. 
Acad. Nat. Sci. Philad., 1914, 66, 673- 
07o. Add. 1914.1 

C. 8tigmaluru9, n. sp. pro C. spilurus Cope. 

. ' Description of a new blenny 

from New Jersey, with notes on other 
nshes from the Middle Atlantic states. 
Proc. Acad. Nat. Sci. Philad., 1914, 66, 
342-358. fig. Add. 1914.2 

Blenniusfoxi, n. sp. 

T7~ Fishes collected by the Pearv 
relief expedition of 1899. Proc. Acad. 
Aat. Sci. Philad,, 1914, 66, 359-366. 
^ Add. 1914.3 

Two new species of Lcthotremus are described. 

~~ Fishes from the Madeira river, 
Brazil. Proc. Acad. Nat. Sci. Philad., 
1014, 66, 517-579. 25 figs. 

Add. 1914.4 

Descriptions of 23 new species of telcosts. 

^ ‘~TT Pishes from the Rupununi river, 
British Guiana. Proc. Acad. Nat. Sci. 
Philad., 1914, 66, 229-284. 20 figs. 

Add. 1914.5 

Descriptions of 21 new species of teleosts. 

Fraas, Eberhard [1862-19151 For 
memorial notices see Osborn, H. F. 
1915.1; Stromer, E. 1915.1. 

Fraas, Oscar, Die Fauna von Stein- 
heirn. Stuttgart, 1870. 54 p. 11 pis. 

^ ■ ‘ Add. 1870.1 

of ^^icropygoptera, from Miocene 


Francis, Fronds. Clever fishes. 
Fraser’s Magazine, 1872, n. s. 6, 11-20. 

Add. 1872.1 

Francis, George. Spectrum of fish- 
pigment. Nature, 1875. 13, 167. 

Add. 1875.1 

Analysis of blue-green pigment of Odax. 

Franck, P. Borichte aus Argenti- 
nien. VI. Feber die Loricariiden- oder 
Harnischwelse. Bliitt. Aquar.-Terrar. 
Kunde, 1914, 25. Jahrg., 621-625. fig. 

Add. 1914.1 

Fran$ois-Franck, Ch. A. Chrono- 
photographic d’un jet do liquide colors 
montrant le trajot du courant de Teau 
a travers la chambre respiratoire des 
animaux aquatiques. C. H. Mem. Soc. 
Biol., Paris, 1907, 62, 1. tome. 449. 

Add. 1907.1 

See also note un<ier Franfois-Franck, Ch. A., 
1906.2. 

Recherches anatomo-phy.siolo- 

giques sur le canir et Tappareil circula- 
toire des poissons. II. Cteur do la tor- 
pille et du congre. C. R. Soc. Biol. 
Paris, 1914, 76, 688-691. fig. 

Add. 1914.1 

“Chrono-photographics des pieces anato- 
miques.” 

Franz, Vidor. Neues iiber den Aal 
und seine Verwertung. Himmel und 
Erde, 1913, 25. Jahrg., 261-266. 

Add. 1913.1 

Ueber das Ortsgedachtnis bei 

den Tieren. Monatsh. Nat. Unterr., 

1913, 6, 161-178. Add. 1913.2 

Einige biologisch-optische Pro- 

bleme. Bemerkungen zu der Arbeit 
von C. Hess. Untersuchungen zur 
Physiologic des Oesichtssinnes dor Fi- 
sche.” {Add. 1914.1) Zeitschr. Biol., 

1914, 64, 51-60. fig. Add. 1914.1 

Biological significance of phototaxis in fishes. 

Fraser, C. MacLean. Pacific coast 
biological station, Departure bay, B. C. 
Trans. Pacific Fisheries Soc. 1914* ( 1915), 
61-69. Add. 1914.1 

Frederichs, Georg. Bemerkung iiber 
einige obcrpalaozoische Fossilien von 
Kra.snoufimsk (Text in Russian with 
German r6sum6] Kazani Prot. Obsch. 
Jest. 1911 (1912), Beilage no. 269, 1-8. 
Ph Add. 1911.1 
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Fredericq, Leon. Die Sekretion von 
Schutz- und Nutzstoffen (In Winter- 
stein, Huns. Handbuch der verjileichen- 
den Physiologie, Bd. II, Halfte 2, p. 1- 
256. 38 figs. Jena, 1910). 

Add. 1910.1 

Gift6sche und giftige Fische, p. 170-177 — 
bibliography. 

Freeden, W. v., Dantziger, C., & 
Rensen, P. v. Der hollandischer 
Harings- und Frischfischfang (a report 
presented to the “ Hochscefischerei 
Enqucte-Commission ”) Emden, 1871. 
4^ Add. 1871.1 

Freeman, Gage Earle, & Salvin, Fr. 

H. Falconry, its claims, history and 
practice. To which are added remarks 
on training the otter and cormorant, by 
Captain Salvin. London, 1859. 8®. 

Add. 1859.1 

Fishing with cormorants, pp. 327-49; fishing 
with otters, pp, 350-2. 

Frenzel, Johann Samuel Trangott. 
[1740-1807] Dissertatio inauguralis 
medica de torpedine vcterum generc. 
Raia. Quam . . . disputabit J. S. T. 
Frenzel. 1777. 4^ Add. 1777.1 

Freund, L. Fine abnorme Darm- 
bildung beim Karpfen. Oesterr. Fische- 
rei Zeitg., 1914, 11, 37-38. 

Add. 1914.1 

Freytag, G. Lichtsinnuntersuchun- 
gen bei Tieren. I. Fische. Arch. \’ergl. 
Ophthalm. Leipzig, 1914, 4, 68-82. 

Add. 1914.1 

Friant, A. Recherches anatomiques 
sur les nerfs trijumeau et facial des pois- 
sons osseux. Bull, Soc. Sci. Nancy, 
Paris, 1879, 2. ser. 4, fasc. 9, 12. ann., 

I. 6 pis. Add. 1879.1 

Complete reference for Friant, 1879.1. 

Friedel, E. Goschichte der Fischerei. 
Internal. Fischerei Ausstell., 1880. Amt- 
liche Berichte v. Berlin, 1881. 8®. 

Add. 1881.1 

Friederici, Georg. Wissenschaftliche 
Ergebnisse einer amtliche Forschungs- 
reise nach dem Bismarck-Archipel im 
Jahre 1908. II. Beitrage zur Volker- 
und Sprachenkunde. Erganzungsheft 
5. Berlin, 1912. Add. 1912.1 

Methods of fishing, p. 149. 

Friedlaender, Oscar O. Notes on 
the menhaden fishery. Bull. XJ, S. Fish 
Comm. 1883, 3, 459^61. Add. 1883.1 

Friedrich, Ernst. Von der kiinstli- 
chen Fischzucht. [Salmoni Centralbl. 


Ges. Forstwesen, 1913, 39. Jahrg., 312- 
321. Add. 1913.1 

Friis, Kic. Christian. Beriittelse om 
sill-fiskeriet uti Norrianden i Norrige. 
Kioben. Selsk. Skrifter, [1770?] 10, 190. 

Add. 1770.1 

See Friis, Niclas Christian, 1770.1 

^ Boricht von der Dorsch-Fische- 

rey in Norwegen. Konig. Schwed. 
Akad. Abhandl., 1770, 296. 

Add. 1770.2 

See note under Kastner, G., in Pre-L. 
section. 

Bericht von der Haring.s-Fische- 

rey in Norrland in Norwegen. Konig. 
Schwed. Akad. Abhandl., 1770, 159. 

Add. 1770.3 

See note under Kastner, A. G. 

Torske-fiskeriet i Nordlandene. 

Kioben. Selsk. Skrift., [1770?) 10, 177. 

Add. 1770.4 

See PViis, N. C.. 1770.2 

Beriittelse om Hallc-Flundre 

och fliindre-fiskeriet uti Nordlanden i 
Norrige. Vetensk. Acad. Handl., 1771, 
247-254. Add. 1771.1 

See note under Kastner, A. G., in Pre-L. 
section. 

Bericht von der grasiks-Fische- 

rey in Nordland in Norwegen. Konig. 
Schwed. Akad. Abhandl., 1771, 46. 

Add. 1771.2 

See note under Kiistner, A. G.. in Pre-L. 
section. 

Graasev-fiskeriet i Nordlandene. 

Kioben. Selsk. Skrift., [1771?] 10, 196. 

Add. 1771.3 

also Friis, N. C., 1771.1 

Helle-flynder og Flynder-fiske- 

riet i Nordlandene. Kiobenh. Selsk. 
Skrift., 1771, 10, 199-202. Add. 1771.4 

Beriittelse om brygd-fiskerlet 

[Cetorhinus viaximus] i Norland en i 
Norrige; oversiitt ifriin Danska spriiket. 
K. Swensk. Wet. Acad. Handl., 1772, 
157-164. — Kioben. Selsk. Skrift., 1772, 
10, 202-205. Add. 1772,1 

Berichte von den Fischereyen 

des Halleflunder und Flunder in Norr- 
land in Norwegen. Konig. Schwed. 
Akad. Abhandl., 1771 (1775), 33, 245- 
251. Add. 1775.1 

Bericht von der Brygd-Fische- 

rey in Nordland in Norwegen. Konig. 
Schwed. Akad. Abhandl., 1772 (1776), 
34, 152. Add. 1776.1 

See note under Kastner, A.G., in Pre-L. 
section. 
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Von der Altonaischen Herings- 

fischerey. Hannov. Magaz., 1777, 1426. 

Add. 1777.1 

Friis’ papers are collected and published as; 

Afhandling om fiskerierne i Kor- 

landene. Kiobenhavn. Vidensk. Sels- 
kabs Skrift., 1778, 10, 177-205. 

Add. 1778.1 

Frisch, Joh. Leonhard (1666-1743) 
Spuren der Erzeugnung der Bandwtir- 
mer in Fischen und Vdgeln, wie auch 
von den Spuhlwiirmen und Bandwtir- 
men in der Oberfliiche der Leber der 
Fische und der Mause. Abhandl. Acad. 
Wiss. Berlin, 1781. phys.-med. Cl., 1, 
158-160. fig. Add. 1781.1 

Translation of Frisch, J. L., 1727.2, .Pre-L. 
section. 

Von Bandtvdirmen in den Fi- 

Bchen, Abhandl. Acad. Wiss. Berlin, 
1781, phys.-med. Cl., 1, 156-158. fig. 

Add. 1781.2 

Translation of Frisch, J. L., Pre-L. section, 
1727.1. 

Von den Bandwurmen in der 

Leber der Fische, vorzliglich des Hech- 
tes. Abhandl. Acad. Wiss. Berlin, 1781, 
math.-phys. Cl., 2, 432-433. 

Add. 1781.3 

Translation of Frisch, J. L., 1740.3, Pre-L. 
section. 

Von den Bandwurmen in ei- 

nem gewissen stachlichten Fische, der 
in der Mark Brandenburg Stecherling 
genennt wird. Abhandl. Acad. Wiss. 
Berlin, 1781, phys.-med. Cl., 2, 129-130. 

Add. 1781.4 

Translation of Frisch, J. L., 1734.2, Pre-L. 
section. 

Frisch, K. von. Ueber Farbung und 
Farbensinn der Thiere. Sitzb. Ges. 
Morphol. Physiol. Mtinchen, 1913, 28, 
30-38. Add. 1913.1 

Versuche an Crenilabrus und Phoxinus. 

Demonstration und Versuche 

zum Nachweis des Farbensinnes bei 
ftngeblich total farbenblinden Tieren 
(Phoxinus and Gasterosteusi. Verb. 
Deutsch. Zool. Ges., 1914‘, 24. Vers., 
60-58. fig. Add. 1914.1 

Fritsch, Anton. Die kiinstliche 
Fischzucht in Bohmen, 1871-74. (In 
Arbeiten der Zoologischen Section der 
Landesdurchforschung von Bohmen. 
Archiv. Beide Comitie Landesdurchfor- 
schung Boehmen, Prague, 1873, 2. Bd., 
2. Theil.) Add. 1873.i 


Fritsch, A., & Vavra, V. Lnter- 

suchungen fiber die Fauna derGewiisser 
Bohmens. V. Untersuchung des Elbc- 
flusses und seiner Altwiisscr durchge- 

ffihrt auf der fibertragbaren zoologischen 

Station. Prag, 1901. 154 p. illust. 8°. 

Add. 1901.1 

Die Fische der Elbe und ihrer Altwiisser bei 
Podicbrad, p. 27-30. 

Fritsch, Karl von. Geognostische 
Skizze der Umgegend von llmenau am 
thfiringer Walde. Zeitschr. Deutsch. 
Geol. Ges., 1860, 12, 97-155. 2 pis. 

Add. 1860.1 

Pisces, p. 144, 152. 

Fritz, jl/ar/ui, & Hohenleiter, Wolf- 
gang. See Hohenleiter & Fritz. 

Frobenius, Leo. Volkerkunde in 
Characterbildern des Lebens, Treibens 
und Denkens der Wilden und der reife- 
ren Menscheit. 2 vols. lin l.i Hanno- 
ver, 1902. Add. 1902.1 

Bd. 2, Die reifere Menscheit. Fishing among 
ancient Eg>’ptians, p. 273-275. 8 figs. Modern 
methods of fishing among primitive peoples, 
p. 282-287. Fishing with the board, p. 282-283. 
3 figs.; with the kite, p. 285, fig.; with traps and 
snares, p. 285-288. 7 figs. 

Frost, G. A. Dapeduis granulatus 
[Abstract! Nature, 1913, 91, 129. 

Add. 1913.1 

TryeTtCharlesEdward. International 
regulations of the fisheries on the high 
seas (in Proc. 4. Intern. Fish. Cong., 
Washington, 1908) Bull. U. S. Bur. 
Fisheries 1908 (1910), 28, part 1, 91- 
102. Add. 1910.1 

Fuc^, [’fJoh. Chnstoph. 1726-1795] 
Nachricht und Beschreibung von einem 
bey Potsdam gefangenen Stor. Aller- 
neueste Mannichfalt., 1782, 1. Jahrg., 
731. Add. 1782.1 

Fuchs, R. F. Der Farbenwechsel 
und die chromatische Hautfunktion der 
Tiere (In Winterstein, Hans. Hand- 
buch der vergleichenden Physiologic, 
Bd. Ill, Hiilfte 1, Theil 2, p. 1189-1656. 
94 figs. Jena, 1914.) Add. 1914.1 

Fische, p. 1372-1467. 21 figs. 

Fuc^, Th. Beitrage zur Kenntniss 
der Miocaenfauna Aegyptiens und der 
libyschen Wfiste. Pakeontogr., 1883, 

30, 30. Add. 1883.1 

List of fossil fishes from Chalouf. 

Fuhrmann.Offo. Ueber Mundbrut- 

pflege bei Scleropages osteoglossum for- 
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Fulmnann, 0. 

mosum. Actes Soc. Helvet. Sci. Nat. 
Lucerne, 88. session, 1905. 

Add. 1905.1 

Oral gestation, p. 68-69. 

Fuji, K. Researches on the electric 
discharge of the isolated electric organ 
of Astrape by means of the oscillograph. 
Journ. Coll. Sci. Imp. Univ. Tokyo, 
1914, 37, 1-109, 30 pis. Add. 1914.1 

Fulton, T. Wemyss, Ewart, J. C., & 
Gibson-Maitland, J. R. See Ewart, 
Gibson-Maitland, & Fulton. 


Furneaux, W. S. The sea shore. 
London & New York, 1903. 436 p. il- 
lust. Add. 1903.1 

Fishes, p. 306-342. 

Fumell, (Surg.-Gen.) Michael Cud- 
more, Entozoa of Indian fishes. Indian 
Med. Gaz., 1884, 19, 337-340. 

Add. 1884.1 

Furuya, . Case of fugu (Tetro- 

don) poisoning (Text in Japanese] 
Tokei Zasshi, Osaka, 1881, (May 5). 

Add. 1881.1 


G 


Gabrieli B. Ueber die in der Ham- 
bl^c des Hechtes sich findcndcn para- 
eitischen Gebilde. Jahrber. Schles. 
Ges. Vaterl. Cultur. Breslau, 1879, 67, 
188-195. Add. 1879.1 


Galard de Terraube, Louis Antoine. 
Tableau de Cayenne ou de la Guiane 
frangoise. Paris 1799, 230 p. 

Add. 1799.1 

Fishes, chap, ix, p. 126-139. 


Gabriel, Joseph. List of fish caught 
at Kent Islands. Victorian Naturalist, 
1891, 7, 136. Add. 1891.1 


Gadd, Petro Adriano. Dissertation 
von den insekten welche der Fischercy 
echaden; iibersetzt von H. Sander, mit 
zusaze von J. Beckmann. Naturfor- 
scher, 1775, 6, 195-206. Add. 1775.1 

GadeaudeKerville, //enn. [1858- ] 

iSur le Gobius albus, Parnell, capture 
Bur les c6tes de Normandie.) Bull. Soc. 
Sci. Rouen, 1886, 9. Add. 1886.1 


L’orthagorisque mola. La Na- 
ture, 1894, 189-190. fig. Add. 1894.1 

Gadsden, Fred. Ord. Fishing in In- 
dian waters (1898-1900) Journ. Bombay 
Nat. Hist. Soc., 1898-1900, 12, 194-201, 
404-409, 539-546, 726-733; Ibid., 1900- 
01, 13, 113-120, 355-361. Add. 1898.1 

Gagfe, S. H. [On the eggs of eelsi 
Am. Quart. Journ. Micros. Sci., New 

York, 1878, 1, 166. Add. 1878.1 


, ~ The respiratory mechanism 

the lamprey (Petromyzon). Pro 
Assoc. Adv. Sci, 42. meet., 181 
(1894), 231. Add. 1894 

Susanna Phelps. The bra 
of I^myctylus viridescens, from larv 
to adult life, and comparisons with tl 
brain of Amia and Petromyzon. (] 
Jordan, D. S., & others. The Wild 

Qumer-century book, &c. Ithac 
N.Y., 1893. 8®.) Add. 1893 

To replace Gage. S. H.. 1893.1; an error. 

Gaimard, Paul. Voyage en Islani 

[1835-36].. Pan 
looo-lool. AHH 

vob.'S, piaJeJ”'- P'"*®” ‘P I”, a-d 2 fo 

P'“‘“. 'PliP- I” V 

lUt of 21 fi 1. (p. 163) ie 

list of 21 fishes without descriptions. 


Galikov, V. Ein Fall von Misbil- 
dung. (Text in Russian) Bull. Soc. 
Nat., Charikov, 1914, 3, 57-58. 

Add. 1914.1 

Galliani, Angclino. La pesca del 
tonno a Trapani. Neptunia, \>nezia, 
1903, 18, 158-161. Add. 1903.1 


Gallichan, ir. M. Fishinj? in Wales. 
Guide to the angler. London, 1903. 
212 p. 8°. Add. 1903.1 

Fishing in Derbyshire and 

around. London, 1905. 198 p. 8°. 

Add. 1905.1 

The complete fisherman. Lon- 
don, 1907. 229 p. illust. 8°. 

Add. 1907.1 

Galloway, William. The flying fish. 
Trans. Cardiff Nat. Soc., 1892, 23, 
26-33. Add. 1892.1 


Gamble, F. W. The influence of 
light on the coloration of certain ma- 
rine animals (Hippolyte, Wrasses) 
Trans. Manchester Lit. Phil. Soc., 1909. 

Add. 1909.1 

, The relation between light and 

pigment formation in Crenilabrus and 
Hippolyte. Quart. Journ. Micros. Sci., 
1910, 66, 541-583. pi. Add. 1910.1 


vramDie,/'. vv. & Drew O’. H. Note 
on abnormal pigmentation of a whiting 
infected by trematode larvae. Journ. 
Mar. Biol. Assoc., 1910-13 (1911), n. s. 
S, 243. Add. 1911.1 

Ganin, M. Ueber die Entwickelung 
Kopfskeletts bei Knochenfischen 
(Rhodeus, Gasterosteus) Zool. Anz . 
1880, 3, 140-141. Add. 1880.1 


Garde, Aug. 
Denmark. Bull. 
1885, 6, 417-422. 


Smoking herring in 
U. S. Fish Comm. 
Add. 1885,1 
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Gardner, John Addyman, & Leet- 
ham, Constance. On the respiratory 
exchange in freshwater fish. Parts 1 
and 2, on brown trout. Biochem. 
Journ., 1914, 8, 374-390; 591-597. 3 

figs. Add. 1914.1 

InOuence of temperature and of size. 


Garman, >S., & Agassiz, A. See 
Agassiz, — ., & Garman, — . 


Garsault, Fr. Ant. de. Figures des 
plantes et animaux d’usage en m4decine. 
Paris, 1764. Add, 1764.1 

Figures engraved after designs by Garsault. 


Gardner, J. W. A rain of small 
fishes. Monthly Weather Rev., 1901 
(1902), 29, 263. Add. 1902.1 

Garel, E. La peche du hareng sur la 
c6te sud de Bretagne. Bull. Trim. 
Enseign. Peches-Marit., Paris, 1911, 
16. 75-78. Add. 1911.1 

Garel, J. Recherches sur I’anatomie 
g^n^rale comparee et la signification 
morphologique des glandes et la mu- 
queuse intestinale et gastrique des 
animaux vertcbrds. These Faculty 
Medicine Lyon, 1877-78 (1879). 1, 
no. 8. 84 p. 5 pi. Add. 1879.1 

Gargano, Claudio. Implantationen 
von Geweben. II. Implantation von 
Selachierembryonen. Arch. Path. 
Anat., 1914, 215, 339-341. pi. 

Add. 1914.1 

“Fortleben eines in die Milz implantierten 
Embryo." 

Garman, Samuel (? 1846 — ] In re- 
gard to the “ sea serpent ” in literature. 
Bull. U. S. Fish Comm. 1884, 4. 128. 

Add. 1884.1 

"Sea serpent" likely to be a deep-sea fish or 
selachian. 

An eel {Rhinomuroena qucesita) 

from the Marshall islands. Bull. Essex 
Inst., 1888, 20, 1-3. figs. Add. 1888.1 

The Massachusetts caip. Ann. 

Rept. Comm. Inland Fisheries, Mas- 
sachusetts, 1890, 26, 1-. Add. 1890.1 

New England saibling. Ann. 

Rept. Comm. Inland Fisheries Mas- 
sachusetts, 1890, 26, 12. Add. 1890.2 

The river trout. Ann. Rept. 

Comm. Inland Fisheries Massachu- 
setts, 1890, 26. Add. 1890.3 

Carp and trout. Rept. Comm. 

Inland Fisheries & Game, Massachu- 
setts, 1890 (1891), 32-42. Add. 1891.1 

♦ 

On Balistes vetula Linn4. Bull. 

Essex Inst., 1891, 22, 53-55. 

Add. 1891.2 

Silurus {ParasilurtLs) aristotelis, 

Glanis aristotelis, Ag., 1856. Bull. 
Essex Inst., 1891, 22, 56-59. 

Add. 1891.3 


Explication abreg4e de 719 

plantes et de 134 animaux, en 730 
planches grav4es sur les dessins de De 
Garsault. Paris, 1765. Add. 1765.1 

also Geoffroy, E. L. Add. 1767.1. 

Garstang, Walter. Recherches sur 
Fhistoire naturelle du maquereau. Con- 
gres Intern. Peches Marit., Dieppe, 
1897,67. Add. 1897.1 

Garstang, Walter, & Holt, E. W. L. 
See Holt & Garstang. 

Garten, Siegfried. Beitrage zur Phy- 
siologie des elektrischen Organes der 
Zitterrochen. Vorlaufige Mittheilun- 
gen. Centralb. Physiol. Leipzig & 
Wien, 1900, 13, 1^. Add. 1900.1 

See also Garten, S., 1900.1. 

Beitrag zur Physiologie der 

marklosen Nerven. Nach Unterschei- 
dung am Riechnerven des Hechtes. 
Jena, 1903. 15 pis. 4°. Add. 1903.1 

Die Veranderungen der Netz- 

haut durch Licht (In Gr^e-Samisch, 
Handbuch der Gesellschaft der Augen- 
heilkunde. 2 ed., p. 119-121. Leipzig, 
1907) Add. 1907.1 

Gasco, Francesco. Intorno ad un 
nuovo genere di pesci, etc. Bull. 
Assoc. Nat. Med. Napoli, 1870, 59-61. 

Add. 1870.1 

Vexillifer, 59; orthotype V. depkilippi Gasco. 
A synonym of Fierasfer. 

Gatcombe, John. Basking sharks 
[Selachus maximus) on the coast of Corn- 
wall. Zoologist, 1885, 3. ser. 9, 266. 

Add. 1885.1 

Fox sharks [Squalus vulpes] on 

the coast of Devon. Zoologist. 1885, 
3. ser. 9, 352-353. Add. 1885.2 

Gathome-Hardy, N. E. The sal- 
mon. London, 1898. 276 p. illust. 

Add. 1898.1 

Chapters on salmon-fishing and on salmon 
cooking. 

Gaudry, J. Albert. For biography 
see Eastman, C. R. 1909.1. 

Des esp4ces animales qui ont 

4t6 recueillies dans le m4me gisement 
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que I’Actinodon. (In Mdmoire sur le 
reptile d^couvert par M. Frossard a 
Muse (Saone-et-Loire) Nouv. Arch. 
Mus. Hist, Nat. Paris, 1867, 3, 39-40. 
pi.) Add. 1867.1 

Describes Pleuracanthus frossardi n. sp., from 
Permian. 

Gaupp, Ernst. Alte Probleme und 
neuere Arbeiten liber den Wirbeltier- 
sch^el. Ergeb. Ajiat. Entwickel., 
Wiesbaden, 1900 (1901), 10, 849-1001. 

Add. 1901.1 

^ Das Hyobranchialskelet der 

Wirbelthiere. Ergeb. Anat. Entwickel., 
Wiesbaden, 1904, 14, 808-1048. 

Add. 1904.1 

Amphiozus, cyclostomes, selachians, ganoids, 
teleosta. dipnoans, p. 854-920. 7 figs. 

Die Entwickelung des Kopf- 

skelettes. 1905. (In Hertwig, O. 
Handbuch Entwickelungslehre der Wir- 
beltiere, vol. iii, pt. 2, 1906) 

Add. 1905.1 

Fishes, p. 627-688. 20 figs. This part ap- 
peared in 1905. 

Gaver, F. van, Darbouz, G., Ste- 
phan, P., & Cotte, J. See Darboux, 
Stephan, etc. 

Gaylord, H. R. An epidemic of 
cancer in the thyroid of brook trout in 
a fish hatchery. Journ. Amcr. Med. 
Assoc., 1909, 62. 411. Add. 1909.1 

— An epidemic of carcinoma of the 
thyroid gland among fish. Journ. 
Amer. Med. Assoc., 1910, 64, 227. 

Add. 1910.1 

The production of thyroid hy- 
perplasia in dogs from water associated 
with thyroid hyperplasia in fish. Zeit- 
achr. Krebsforschung, 1912, 12, 436. 

Add. 1912.1 

Gaylord, H. R., & Marsh, M. C. 
The action of iodine and mercury on 
thyroid hyperplasia and carcinoma in 
fish. Zeitschr. Krebsforschung, 1912, 
150. Add. 1912.1 

Relation of feeding to thyroid 

hyperplasias in Salmonidaj. Zeitschr. 
Krebsforschung, 1912, 12, 436. 

Add. 1912.2 

Carcinoma of the thyroid in 

salmonoid fishes. Bull. U.- S. Bur. 
Fish. 1912 (1914), 32, 363-524. 54 pis. 

Add. 1914.1 

Gaylord, H. P., Marsh, M. C. & 
Busch, F . C. Effects of iodine, mer- 


cur>’ and arsenic on thyroid hyper- 
plasias and tumors in fish. Zeit.schr. 
Krebsforschung, 1912, 12, 437. 

Add. 1912.1 

Gazola, {Co7tti‘) Giovamhattista. Jt- 

tiolitologia Veronese del Museo Boz- 
ziano, etc. Verona, 1796-1809. 

Add. 1796.1 

Erroneously .attributed to Gazola (who col- 
lected the fossils), but correctly to Seraphino 
Volta (q. r. 179().l) (who described them), on 
the basis of a note on p. cccxiii of vol. I of the 
above work whicli reads in part; "scritta dal 
celebre Professore Giot anni Seraphino Volta in 
Mantova.” 

Geddes, A. C. The origin of the 
vertebrate limb. Journ. .Anat. Physiol. 
London, 1912, 46, 350-383. fig. 

Add. 1912.1 

Gegenbaur, Carl [1820-1903] For 
biographical notice see \'oit, C. 1904.1. 

Geides, //. Meine Erlehnisse 
mit f^olyceatrus schoiftburgki. Hiatt. 
Aquar.-Terrar. Kunde, 1914, 25. 

Jahrg., 129-133. 3 figs. Add. 1914.1 

Berichtigung von Fritz Reuter. Ibid., pp- 
199-200. 

Osphronicnus trichopterus (Pall.) 

var. koelreuteri Cuv. Val., der ge- 
tupfte Gurami. Bliitt. Aquar.-Terrar. 
Kunde, 1914, 25. Jahrg., 505-507. 2 

figs. Add. 1914.2 

Geikie, {Sir) A. Life of Sir R. I. 
Murchison . . . based on his journals 
and letters. With notices of his scien- 
tific contemporaries, and a sketch of 
the rise and growth of Paheozoit^ geology 
in Britain. 2 vols. London, 1875. 8°. 

Add. 1875.1 

Geikie, ('unningharn. The Holy 

Land and the Bible. 2 vols. New York, 
1903. Add. 1903.1 

Fish and fishing i. p. 17. 20. 84. 196. 202; ii. 
p. 296. 341-343. 340. 

Geinitz, Eugen. Ueber neue Auf- 
schlusse im Brandschiefer der unteren 
Dyas von Weissig bci Pillnitz in Sach- 
sen. Neues Jahrb. Mineral., 1875, 

1-14. Add. 1875.1 

Fishes, p. 3-4; AcantUodes J7raci7is Beyr., 
Pal<BQniscus Gfiguatus Ag., and TVQtislatiensis 
Ag. 

Geiiutz, Hans Bruno. Das Quader- 
sandsteingebirge, odcr Kreidegebirge in 
Deutschland. Freiburg, 1849. 292 p. 
12 pis. 8°. Add. 1849.1 

Describes Aulolepis reussi, n. g. et n. sp., 

P« oO. 
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Gemmellaro, Mariano. Crostacei 
e pesci fossili del Piano Siciliano ” dei 
dintorni di Palermo. Giorn. 8ci. Nat. 
Econ., Palermo, 1914, 30, 73-114. 
2 pis. Add. 1914.1 


Ittiodontoliti del calcare asalti- 

fero di Ragusa in Sicilia. Giorn. Sci. 
Nat. Econ. Palermo, 1914, 30, 25-44. 
3 pis. Add. 1914.2 


Gemmill, James F., & Linstow, 

Otto von. Ichihyonema grayi Gemmill 
und von Linstow. Archiv. Naturg., 
Berlin, 1902, 68. Jahrg. 1, 113-118. 
pi. — Zool. Centralb., 1902, 9, 448. — 
Centralb. Bakteriol. Parasitenk., Jena, 
34, 70-71. Add. 1902.1 


Gendersen Stort, A. G. H. van. 
Ueber Form und Ortsveranderungen 
der Elemente in der Sehzellenschicht 
nach Beleuchtung. Bericht 18. Ver- 
samm. Opthal. Gesell. Heidelberg, 
1886, 43-49. Add. 1886.1 

Mouvements des 616ments de 

la rdtine* sans I’influence de la lumi^re. 
Arch. Neerland. Sci. Exact. Nat., 1887, 
21, 316-386. Add. 1887.1 

Gengou, O. De Taction empech- 
ante du citrate de soude sur Thdmolyse 
par le s4rum d’angmlle. Arch. Intern. 
Physiol., 1908,7. Add. 1908.1 

See also Gengou, 0.. 1907.1. 


Gensch, H. Die sekundare Ento- 
derm und Blutbildung beim Ei der 
Knochenfische. Inaug. Dissert. Konigs- 
berg, 1882. Add. 1882.1 


Geoffrey, Etienne Frangois. Dis- 
sertation sur Torgane de Touie de 
Thomme, des reptiles et des poissons. 
Amsterdam & Paris, 1778. 8®. 

Add. 1778.1 

See note under Geoffroy-Saint-Hilaire, Eti- 
enne, below. 

A German version is: 


(p. 405), type Clupea harengxis L; Luciua (p. 
407), type Esox liicius L; Trutta (p. 719), 
type Salmo Iruita L. 

Title from Engelmann. Probably identical 
with the following from Agassiz: “Recucil 
de 730 planches, contenant des figures de plantes 
et d'animaux utiles en m^decine." 5 vols. 
Paris, 8®. 

Geoffroy-Saint-Hilaire, Etienne. 
Vol. I, p. 448; delete Francois, incor- 
rectly inserted in this name. First two 
titles, 1778.1 and 1786.1 incorrectly 
cited there are correctly cited under 
Geoflfroy, Etienne Frangois, Pre-L. 
1755.1 and Add. 1778.1. 

Vol. I, p. 449; 1809.2, title should 
read Poissons du Nil. Delete rest of 
title erroneously inserted. 

For biography see Flourens, M. J. P. 
Eloge historique d’E. Geoffroy-Saint- 
Hilaire. M6m. Acad. Sci. Paris, 1853, 
23, Ixxi p. 4°. 

Geoffroy-Saint-Hilaire, Isidore. 
Histoire gen6rale et particuli^re des 
anomalies de Torganisation chez 
Thomme et les animaux. 3 vols. 
Paris, 1832-1836. atlas. Add. 1832.1 

Review in Ann. Sci. Nat., 1832, 26, 431. 

Georg, Joh. Golil. Bemerkung einer 
Reise im Russischen Reiche. 2 vols. 
St. Petersburg, 1775. 4®. Add. 1775.1 

Callyoneymus baicalensis and some other 
fishes described. Abstract in Gott. Gel. Zeit., 
1776. 

Geppert, W. Eine indische Bart- 

grundel. Wochenschr. Aquar.-Terrar. 

Kunde, 1914, 11. Jahrg., 814. 

’ Add. 1914.1 

Gerard, W. R. The Saprolegnia 

ferox (on fishes) Proc. Poughkeepsie 

Soc. Nat. Sci., 1878-79, 25-28. 

Add. 1878.1 

Gerdes Oosterbeek, W. F. Bibli- 
ography of fishing. (In his Encyclo- 
paedic van Nederlandsch Indie. 4 vols. 
1895-1905, 4, 567.) Add. 1905.1 


Abhandlung von dem Gehor- 

werkzeuge des Menschen, der Amphi- 
bien und Fische. Leipzig, 1780. 8°. 

Add. 1780.1 


Vischery en Jacht. (In his En- 

cyclopaidie van Nederlandsch Indie. 
4 vols. 1895-1905, 4, 552-567.) 

Add. 1905.2 


Geoffrey, Etienne Louis [1725-1810] 
Description, vertus et usages de 719 
plantes et de 134 animaux, en 730 pi. 
grav. sur les dessins de De Garsault, 
et rang4es suivant Tordre de la matiere 
medicate de (fitienne Louis) Geoffrey. 
5 vols. Paris, 1767. 472 p. 8®. 

Add. 1767.1 

Describes following genera: Ichthyocolla 
(p. 399), type Acipeixeer huto L; Harengus 


Gerhardt, Ulrich. Ueber die Oeso- 
phaguspapillen von Jchihyococcus ovaius. 
Verb. Deutsch. Zool. Ges., 1914, 24. 
Vers., 290-293. Add. 1914.1 

•'Sekretbrische Organe. Vielleicht daneben 
auch Sinnesfunktionen.” 

Germar, Ernst Friedrich [1786-1853] 
Sur les impreintes des poissons dans 
les schistes bitumineux du Cont4 




de Mannsfeld. Bull. Ferussac, 1825, 
266. Add. 1825.1 

Translation of Germar. E. F., 1824.1 

Dorypterus hoffmanni (In Mun- 
ster, G. Beschreibung einiger merkwiir- 
digen Fische aus den Kupferschiefern 
von Richseldorf und Eisleben. Beitrage 
zur Petrefacten-Kunde, 1842, 5. Heft, 
36-37). Add. 1842.1 


7 — Hie Versteinerungen des Stein- 
kohlengebirges von W'ettin und Lobe- 
jim im Saalkreise (PetriQcata Stratorum 
Lithanthracum Wettini), etc. (Text in 
German and Latini. Halle, 1844-1853, 
8. Hft., iv, 116 p. 40 pis. fol. 

Add. 1844.1 


Describes StjTacodus. p. 70. (1849). ortho- 
Cmirodus acutus Giebel. A synonym of 
Centrodus. 


Gerschler, ir. M. Willy. Gibt es 
konstante Bastarde? Natunvi.ssen., 
1914, 2. Jahrg., 1039-1043. 6 figs. 

Add. 1914.1 

■ Ueber alternative Vcrerbung bei 
Kreuzung von Cvprinodontiden-Gat- 
tungen. Vorliiufige Mitteilung. Zeit- 
schr. Indukt. Abstammungs-Verer- 
bungslehre, 1914, 12, 73-96. 14 figs. 

Add. 1914.2 

' Zur Frage des Xiphophorus 
i^chovii Regan. Fin Beitrag zuin 
Problem der konstant-intermediiiren 
Vererbung. Zool. Anz., 1914, 44, 369- 
375. fig. Add. 1914.3 

n*. Jr Pfodukte der RQckkreuzung. 

Oervais, F. L. P. Ostdologie de la 
^te du vastr^s et du myl4tes. (In 
Gastelnau, F. L., Expedition dans les 
partly centrales de TAmerique du Sud, 
de Rio De Janeiro k Lima, et de Lima 
auPara; . . . etc. Tom. I. Anatomie, 
Pans, 1850. 100 p. 18 p. 8^ 4^ 

^^ol) Add. 1850.1 


. 7 Sur les empreintes vegdtales 

trouvees k Armissan (Aude) et details 
geologiques et paieontologiques sur 
cette localite. Mdm. Acad. Sci. Mont- 
pellier, 1862, 6, 309-324. Add. 1862.1 

Cj/clurus valenciennesii, 320- 


Getje,F. A. List of parasitic won 

lound in fish from the Moscow marki 
next in Russian) Bull. Soc. Sci. Me 
cow, 1886, 60, no. 1, 99-100. 

Add. 1886 

Gayer, Hans. Die Heimat des Ma 
ropoden Blatt. Aquar.-Terrar. Kune 
1914, 25. Jahrg., 619. Add. 1914 


Ghibouxt, J, B. G, Histoire naturelle 
des drogues simples. Paris, 1851. 

Add. 1851.1 

Products obtained from fishes, vol. IV, p. 
153-181. 

Giacomini, Ercole. II nervo termi- 
nale dei Salmonidi: contribute alio stu- 
dio del nervo terminale nei Teleostei. 
Rcndic. Accad. iSci. Bologna, 1914, 
n. s. 18, 67-74. Add. 1914.1 

Presentazione di girini di Rana 

temporaria e di avannotti di Salmo fario 
nutriti con tiroide di bue. Rendic. 
Accad. Sci. Bologna, 1913-14 (1914), 

18, 116-121. Add. 1914.2 

Giard, Ai/rcd [1846-1908] Liste 
chronologique des publications de A. 
Giard (1869-1908) Bull. Sci. France 
Belgique, 1909, 42, xlv-lxxiii. 

Fragments biologiques. vii. Sur 

le commensalisme d’un Caranx et d’une 
Meduse. Bull. Sci. France Belg., 1887, 
18,46. Add. 1887.1 

[1846-1908] Les saumons de la 

Canchc. Bull. Sci. France Belg., 1888, 

19, 392-401. Add. 1888.1 

— Fragments biologiques. xx. Sur 
la presence du thon {Thynnus vulgaris 
L.) dans la mer du Nord. Bull. Sci. 
France Belg., 1889, 20, 178-180. 

Add. 1889.1 

Sur le Peroderma cylindricum 

Heller, cop^pode parasite de la sardine. 
Bull. Sci. France Belg., 1889, 20, 312- 
314. Add. 1889.2 

La mdmoire chez les poissons. 

Rev. Sci., 1897, 7, 410-All. 

( Add. 1897.1 

Gibbes, Robert Wilson [1809-1866] 
Mososaurus and allied genera. Smith- 
son. Contrib. Knowl., 1850, 2 . 

Add. 1850.1 

Refers to Conosaurus. 

Gibbo^, W. P. Description of four 
new species of viviparous fishes from 
Sacramento river and the bay of San 
Francisco. Proc. Acad. Nat. Sci. 
Philad., 1854, 7, 105-106. Add. 1854.1 

Gibbs, Thomas. The larva of the 
^1. Trans. Nat. Hist. Soc. Burton-on- 
Trent, 1887, 3, 155-157. Add. 1897.1 

Gibeme, Agnes. The mighty deep 
and what we know of it. London, 1902. 
290 p. illust. Add. 1902.1 

Fiahee.p. 230-251. 
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Giberne, A. 

The romance of the mighty 

deep. London, 1906. Add. 1906.1 

Fishes, 230-251. 

Giebel, C. G. A. [1820-1881] Die 
Amphibien und Fische. Leipzig, 1860. 
xxi, 408 p. 423 text-figs. Add. 1860.1 

This is Band III of his “ Die Naturgeschichtc 
des Thierreichs ” which in turn is Abth. I of 
“Die drei Reiche der Natur.” Leipzig, 1859-64. 

Gielleboel, Rojer. Naturlig ogocon- 
omisk beskrivelse over Hcelands prae- 
stegield i Aggerhuus. Kiovenhavn, 
1771. 8°. Add. 1771.1 

A few fishes are enumerated. 

Giffen, A. E. van. Die Fauna der 
Wurten. Erster Teil. Tijdschr. 
Nederl. Dierk. Vereen., 1913, 2. ser. 
13,1-166. 9 pis. Add. 1913.1 

Giglioli, Enrico H. A singular case 
{mullet encased in colony of Pyrosomai 
Nature, 1886, 34, 313. Add. 1886.1 

La collezione centrale degli 

animali vertebrati italiani nel Regio 
Museo Zoologico di Firenze. Atti Soc. 
Ital. Progr. Sci., 1909,2. riun., 179-195. 

Add. 1909.1 

Gilbert) Charles H. A new genus 
and species of cottoid fish {Asemichihys 
iaylori] from Departure bay, Vancouver 
island, B. C. Contrib. Canadian Biol. 
1906-10 (1912), 215-216 (Suppl. Ann. 
Rept. Dept. Mar. Fisheries, Fisheries 
Branch) Add. 1912.1 

Two cottoid fishes from Mon- 
terey bav, California. Proc. U. S. Nat. 
Mus., 1914, 47, 135-137. pi. 

Add. 1914.1 

Enophrys faurinus, n. sp., and Orthonopias 
triads 8. & N. 

Gilbert, Ch. //., & Jordan, David 
Starr. See Jordan & Gilbert. 

Gilchrist, J. D. F. Description of 
three new South African fishes. Marine 
Biol. Rept. Union South Africa, 1914, 
no. 2, 128-131. 3 figs. Add. 1914.1 

Three new species are described of Dentex, 
Scylliorhinus, Selene. 

Destruction of fish and fish 

spawn by netting in the Berg river and 
at Knysna. Marine Biol. Rept. Union 
South Africa, 1914, no 2, 75-89. 2 figs. 

Add. 1914.2 

An enquiry into fluctuations in 

fish supply on the South African coast. 


Marine Biol. Rept. Union South Africa, 
1914, no. 2, 8-35. pi. Add. 1914.3 

Study of various destructive agencies. 

Observations on the habits of 

some South African fishes. Marine Biol. 
Rept. Union South Africa, 1914, no. 2, 
90-115. 2 figs. Add. 1914.4 

The snoek and allied fishes in 

South Africa. Marine Biol. Rept. 

Union South Africa, 1914, no. 2, 116- 
127. 4 figs. Add. 1914.5 

Tkyrsites atun, Lepidopus caudatus, Gempy- 
lus serpens, Trichiurus haumela. 

Gilchrist, J. D. F., & Thompson, 
W. Wardlaw. Descriptions of fishes 
from the coast of Natal. Part IV. 
Ann. South African Mus., 1914, 13, 
65-95. Add. 1914.1 

Descriptions of five new species of Lepido- 

trigla, Tngla, Myxus, Platyglossus. 

Gill, Theodore Nicholas [1837-1914] 
For biography, see Dali, W. H., Bio- 
graphical memoir of Theodore Nicholas 
Gill, 1837-1914. Nat. Acad. Sci., 
Biographical Memoirs, 1916, 8, 313- 
343. portr. Also Dali, W. H., Theo- 
dore Nicholas Gill. Rept. Smithson. 
Instit., 1916 (1917), 579-586. 

The first reference contains a bibliography 
of Theodore Nicholas Gill, p. 322-343. 

[Review of) Girard’s Fishes in 

Pac. R. R. report. Amer. Journ. Sci., 
1860, 2. ser. 30, 277-281. Add. 1860.1 

Squalorum generum novorum 

descriptiones diagnosticaj. Theodore 
Gill, auctore. Ann. Lyc. Nat. Hist. 
New York, 1862, 7, 409-413. 

Add. 1862.1 

{List of fishes] (In Hayden, 

F. V. On the geology and natural his- 
tory of the upper Missouri. Trans. 
Amer. Philos. Soc., 1863, 6, (n. s. 12), 
1-218.) Add. 1863.1 

Platygobio Gill. p. 178; orthotype Pogo- 
nxchthys communis Grd. — Cyprinusi^raciVis Rich. 
Scaphirhynchops, p. 178, to replace Scaphirhyn- 
chus, regarded as preoccupied. 

— — Note on the family of mylioba- 
toids and on a new species of .^tobatis. 
Ann. Lyceum Nat. Hist., New York, 
1865, 8, 135-138. Add. 1865.1 

Pisciculture with reference to 

American waters. U. S. Dept. Agric., 
Ann. Rept., 1866. 394-423. 

Add. 1866.1 

The fish fauna of Massachu- 
setts — comparison with the fishes of the 
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Caribbean sea and of Europe. Bull. 
Phil. Soc. Washington, 1872, 1, 52. 

Add. 1872.1 

On the status of Aristotle in 

systematic zoology. Amer. Naturalist, 
1873, 7 , 458-463. Add. 1873.1 


The relations of Didymodus or 

Diplodus. Science, 1884, 3* 429-430. 

Add. 1884.6 

\Miat are the saccophaiy’ngoid 

fishes? Nature, 1884, 29, 236. 

Add. 1884.7 


. ^Remarkable instances of in- 

digestion among fishes {Chiasmodon 
niger) Bull. Phil. Soc. Washington, 
1875-80, 3, 116. Add. 1875.1 

Vertebrate zoology (In General 

summary of scientific and industrial 
progress in 1876. Annual record of 
industry and science for 1876 (1877), 
cbtvi-clxxiv) . Add . 1877.1 

Proposes Lycichthys, type Anarrhichas lati~ 
from St. & Hallg. 

Pisciculture. The Mirror, Bal- 
timore, 1878, 2, 1-6. Add. 1878.1 


The chief characteristics of the 

North American fish fauna. Trans. 
Amer. Fisheries Soc., 1885, 69-72. 

Add. 1885.1 

lOn the system of the Squalij 

Proc. Biol. Soc. Washington, 1885, 2, 
Ixiii-lxiv. Add. 1885.2 

The characteristics and relations 

of the ribbon fishes. Amer. Naturalist, 

1887, 21, 86. Add. 1887.1 

Glyptocephalus not identical 

with Bucklandium. Amer. Naturalist, 

1888, 22, 925-926. Add. 1888.1 


On the affinities of the great 

swallower, Chiasmodon niger. Forest 
& Stream, 1879, 13, 906. — Proc. Biol, 
boc. Washington, 1880-82, 1, 35. 

Add. 1879.1 

■; Or. Gunther’s Ichthyology. 
Science, 1881, 2, 323-327. Add. 1881.1 


“ “ The principles of biology wit! 

reference to taxonomy. Proc. Biol 
boc. Washington, 1880-1882 (1881) 
1, 26, 102-104. Add. 1881.: 


.j. "7 — ’ Principles of morphology. Bull. 
Phil. Soc. Washington, 1881, 4, 123. 

Add. 1881.3 


. Johnson’s Encyclopadia, under 

title Morphology.” (by Gill). 


The ichthyological peculiarities 
oi the bassalian fauna. Science, 1884, 
3,620-622. Add. 1884.1 


, ; New families of fishes {Stephan- 

and Derichthyulce) recently 
added to the deep sea fauna. Amer. 
Naturalist, 1884, 18, 433. 

Add. 1884.2 


, The oldest living type of verte- 
nrat^ {Chlamydoselachus) Science, 1884, 
3, 346. Ibid., 1884, 4, 524. 

Add. 1884.3 

T, Ihe survival of fish embryos. 

Forest & Stream, 1884, 23, 51. 

Amer. Naturalist, 1884, 18, 1052-1053. 

Add. 1884.4 


The principles of zoogeogr 

Washington, 

1884 (1884), 2, 1-39. Add. 1 


Note on the genus Gobiomorus. 

Proc. U. S. Nat. Mus., 1888, 11, 69-70. 

Add. 1888.2 

Note on the genus Spheroides. 

Proc. U. S. Nat. Mus., 1888, 11, 607- 
608. Add. 1888.3 

On the proper generic name of 

the tunny and albicore. Proc. U. S. 
Nat. Mus., 1888, 11, 319-320. 

Add. 1888.4 

On the Psychrolutid® of Gun- 
ther. Proc. U. S. Nat. Mus., 1888, 11, 
321-327. pi. Add. 1888.5 

The “hatchery ” of the sun-fish. 

Nature, 1889, 40, 319. Add. 1889.1 

Note on the genus Dipterodon. 

Proc. U. S. Mus., 1889, 11, 69-70. 

Add. 1889.2 

On the proper name of the genus 

Labrax of Cuvier. Proc. U. S. Nat. 

Mus., 1889, 11, 252. Add. 1889.3 


On Eleginus of Fisher, other- 
wise called Tilesia or Pleurogadus 
Proc. U. S. Nat. Mus., 1891, 14, 303- 
305. Add. 1891.1 


Un the genera Labrichthys and 
Pseudolabrus. Proc. U. S. Nat. Mus., 
1891, 14, 395-404. Add. 1891.2 

„ fhe genus Chonerhinus or 

Xenopterus. Proc. U. S. Nat. Mus 
1891, 14, 697-699. Add. 189L3 


- 9^ ^he genus Gnathanacanthus 

of Bleeker. Proc. U. S. Nat. Mus 
1891, 14, 701-704. Add. 1891 4 
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Gill, T. A'. 

On the genus Hiatula of Lace- 

pede or Tautoga of Mitchell. Proc. 
U. S. Nat. Mus., 1891, 14, 695. 

Add. 1891.5 

An Australasian sub-family of 

fresh-water Atherinoid fishes tMelano- 
taeniinse) Amer. Naturalist, 1894, 28, 
708-709. Add. 1894.1 

Proposes Rhombatractus, p. 709; a sub- 
stitute for Aristeus Castelnau, preoccupied. 

On the Belone and Sarginos of 

Aristotle. Science, 1895, n. s. 2, 703. 

Add. 1895.1 

The characteristics of the fam- 
ilies Salmonid® and Thymallidae, Proc. 
Biol. Soc. Washington, 1896, 10. 

Add. 1896.1 

Vertebrata of the land; fishes, 

batrachia, and reptiles [of the Antarctic 
and adjacent regions] Science, 1896, 
n. s. 3, 314-317. Add. 1896.2 

— ; — Distinctive characters of the 
Molince and Ranzaniinse. Science, 
1897, n. s. 6, 966-967. Add. 1897.1 

— ; — Zoology. (In the Smithsonian 
Institution 1846-1896. The history of 
its first half century. Edited by George 
Brown Goode. Washington, 1897, 
chap, ix, 711-744.) Add. 1897.2 

On the relations of the nematog- 

naths. Amer. Soc. Adv. Sci., 1898, 46. 
meet., 2.35. Add. 1898.1 

^ On the zoogeographical relations 

of Africa. Science, 1900, n. s. 11, 900- 
901. Add. 1900.1 

The bones of the shoulder girdle 

in fishes. Science, 1903, n. s. 17, 255- 
256. Add. 1903.1 

The devil-fish and some other 

fishes in North Carolina. Forest & 
Stream, 1903, 9, 431. Add. 1903.2 

Homologies of anterior limbs. 

Science, 1903, n. s. 17, 488. 

Add. 1903.3 

Polypterus as key to problem. 

The systematic relations of the 

fish genus Lampris. Science, 1903, n. s. 
17, 256-257. Add. 1903.4 

Non-education of the young by 

arents iGobiids and Oncorhynchusj 
cience, 1904, n. s. 19, 861-862. 

Add. 1904.1 


Vernacular names of animals. 

Amer. Naturalist, 1904, 38, 241-242. 

Add. 1904.2 

Note on the “Allgemeines Polyglotten- 
Lexicon der Naturgeschichte,” of Philip Andreaa 
Nemmich. See Nemmich, P. A., 1793.1 

Life history of the common eel. 

Trans. Amer. Fisheries Soc., 1908, 115- 
121. Add. 1908.1 

Contributions to the life his- 
tories of fishes, by Theodore Gill. Vol. 
I, 1904-1907. Washington, 1909. 

Add. 1909.1 

Reprints of papers from Smithsonian Mis- 
cellaneous Collections, Smithsonian Annual 
Report, and Proceedings U. S. National Museum. 
All these papers are correctly listed under their 
years of publication. 

A plea for observation of the 

habits of fishes and against undue gen- 
eralization. Proc. 4. Intern. Fishery 
Cong., Washington, 1908. Bull. Bur. 
Fisheries 1908 (1910), 28, part 2, 1059- 
1069. Add. 1910.1 

The natural history of the weak- 

fish. Trans. Amer. Fisheries Soc. 1910 
(1911), 269-276. Add. 1911.1 

GUI, T. N., & Baird, S. F. Mem- 
oranda of inquir>' relative to the food 
fishes of the United States. Kept. 
U. S. Fish Comm. 1871-72, 1-3. 

Add. 1872.1 

Questions relative to the food fishes 

of the United States. Rept. U. S. Fish 
Comm., 1871-72, 3-6. Add. 1872.2 

GUI, r. AT., & Jordan, D. S. (The 
sun-fish) Field & Forest, 1877, 190. 

Add. 1877.1 

Eupomotis Gill & Jordan, 190; orthotype 
5parua aureus Walbaum = Labrus oibbostie L. 

GUI, William Wyatt. Life in the 
southern isles; or, scenes and incidents 
in the south Pacific and New Guinea. 
London, 1876. Add. 1876.1 

Fish and fishing, p. 278-289; fishing with the 
Echeneis, p. 292; “tickling" and noosing sharks 
at Aitutaki, p. 303-305. 

Jottings from the Pacific. New 

York, [1885?] 304 p. illust. 

Add. [1885?].! 

Turtle as prey of shark, p. 158. 

The sting-ray, p. 159-163. 

The poisonous n'ou fish of the Pacific, p. 163. 

The sword-fish, p. 166-170. 

Fish-poisoning at Raratonga, p. 170-175. 

Method of fishing, p. 179-182. 

Fish-diet, p. 273-274. 

GUpin, J. Bernard. On the salmon 
of Nova Scotia. Proc. Trans. Nova 
Scotia Inst. Sci. (1879?] 6, 38-47. 

Add. 1879.1 
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Gilruth, /. A, Epithelioma affect- 
ing the branchial arches of salmon and 
trout. Rent. New Zealand Dept. Agr., 
Div. Veterinary Sci., 1902. Add. 1902.1 

Gilson, Gustave. E.vploration de la 
mer sur les c6tes de Belgique. 1. ser. 
Bruxelles, (Mas. Roy.), 1907. 87 p. 

3 pis. 4°. Add. 1907.1 

. L'anguille, sa reproduction, ses 

migrations et son intdret 6conomique 
en Belgique. Ann. Soc. Roy. Zool., 
Bruxelles, 1908. 54 p. pi. & 0 figs. 

Add. 1908.1 

See also Gilson, G., 1908.1, in vol. I. 

— Contribution k I'^tude bio- 
logique et 4conomique de la plie. 
Bruxelles, 1910. 127 p. 32 pis. 4*. 

Add. 1910.1 

Etudes sur I'outillage de la 

p^che. Le chalut k fers d4clinants, types 
nouveaux d’armature k gaule. Gand, 
1911. 35 p. 30 figs. 4^ Add. 1911.1 


Giraud-Teulon, Marc Antoine Louis 
Felix. [1816-1887] Principes de m6- 
canique animale, ou ^tude de la loco- 
motion chez Thomme et les animaux 
vertebras. Paris, 1858. 483 p. illust. 
8°. Add. 1858.1 

Gistel, Johannes, Naturgeschichte 
des Thierreichs fur hohere Schulen. 
Stuttgart, 1848. Add. 1848.1 

2nd edition, 1852. 

Sixty-seven new generic names of fishes, 
many of them admissible. See Jordan. D. S. 
"The Genera of Fishes." Stanford Univ., Cal., 
1919, Part 11. pp. 233-238. 

Glaettli, R. Einiges iiber die Lab- 
driisen des Magens. Inaug. Dissert., 
Zurich, 1852. Add. 1852.1 

Glaser, L. Leben und Eigeiithura- 
lichkeiten in der mittleren und niederen 
Thierwoit. Abth. 1. Amphibien, Pische 
und Gliederthiere. Leipzig, 1868-70. 
8°. Add. 1868.1 

Second edition Leipzig & Berlin, 1882. 242 p. 
6 pis. illust. 8®. 


Giltay, Corel Marinxis. Commen- 
tatio ad quaestionem . . . “ Quaeritur 
descriptio neurologica Esocis lucii . . . 
cum reliquis vertebratis animalibus 
• . . comparata,” &c. Ann. Acad. 
Lugduno-Batavee, 1831-32. (1833) 4°. 

Add. 1833.1 

See also Giltay. C. M., 1832.1 in vol. I. 

Ginanni, (Conle) Francesco. Istoria 
civile, e naturale delle pinete Ravennati 
nella quale si tratte della loro origine, 
wtuazione, terre moltiplici, acqua, aria, 
lo^ili, vegetabili, animali terrestri, 
volatili, acquitili, anfibi, insetti, vermi, 
f^era postuma del Conte Fran- 
c^co Ginanni. Roma, 1774. 478 p. 
pis. maps. gr. 4°, Add. 1774.1 

. Gfra-rd, C. F. Les Andes, la Cordil- 
lere et I’Amazonie. C. R. Congrds In- 
tern. Zool., Paris, 1889, 101-109. 

Add. 1889.1 

Faunal discussion of Colombia, Ecuador, 
Peru and Bolivia. 


Lettre k M. le Dr. Raphael 
Blanchard. C. R, Congr^s Intern. 
Zool., Paris, 1889, 99-101. Add. 1889.2 

Pimelodue cyelopum and Brontes 
P^tnadxlla id Ecuadof* 


« S. F. 

Baird & Girard. 


See 


Giraud, J . Etude gdologique sur la 
Limagne (Auvergne) Bull. Serv. Carte 
1902, 13, no. 87. Add. 1902.1 

Fossil fishes, p. 84, 168, 200, 213, 221, 239. 


Gleditsch, Johann Gottlieb. Vom 
Aasbruten der Fische. Stuttg. Phys. 
Oekon. [c. 1765], 6, 552. Add. 1765.1 


Gley, E. De Taction des ichthyotox- 
ines sur le systdme nerveux des animaux 
immunises centre ces substances. Con- 
tribution A. T^tude de Timmunit4. 
C. R. Acad. Sci. Paris, 1907, 146, 1210- 
1212. Add. 1907.1 


Gley, E., & Camus, L. Sec Camus 
& Gley. 

Gobin, Alphonse 1828- ] Trois 

questions de piscicu ture marine (pro- 
tection, migrations, courants) M6m. 
Soc. Agric, France, 1887, 131, 157-236. 

Add. 1887.1 

Godet, Paul. Identity sp^cifique 
de la truite de riviere et de celle du lac. 
Bull. Soc. Sci. Neuchdtel, 1>^90, 18, 
179-180. Add. 1890.1 


Goeppert, Ernsf. Die Entwickelung 
des Mundes und der Mundhohle mit 
Driisen und Zunge; die Entwickelung 
der Schtyimmblase, der Lunge und 
Kehlkopfes der Wirbeltiere. (In Hert- 
wig, O., Handbuch Entwickelungs- 

lehre, 2, pt. 1, 1-105. 

1906) 


82 figs. Jena, 
Add. 1902.1 


• This part appeared 

ID 


Gdt«, — Nachtrag zur Geschichte 
des Ruffolken iGadus). Neuesten Man- 
mchfaltigk., 1775, 2 Jahrg., 423; 619. 

Add. 1775.1 
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Goldenberg, Carl Friedrich [1798- 
1881] Fauna Sargepontana fossilis. 
Die fossilen Thiere aus der Steinkohlen- 
formation von Saarbriicken. Saar- 
brucken, 1873. 2. Hft. illust. 4®. 

Add. 1873.1 

Describes Leiolepis, p. 5, a synonym of 
Amblypterus. 

Goldfuss, A. Beitrage zur vor- 
weltlichen Fauna des Steinkohlen- 
gebirges. Bonn, 1847. 26 p. 5 pis. 

4®. Add. 1847.1 

Palseoniscus, Amblypterus macropterus, and 
Orthacantbus. 

Goldschmidt, H. Die deutsche 
Seefischerei in ihrer Gegenwart und die 
Mittel zu ihrer Hebung. Berlin, 1911. 

Add. 1911.1 

Goldschmidt, Richard. Amphiox- 
ides. Wiss. Ergebn. Deutsch. Tiefsee- 
Expedition, 1905, 12, 1-92. 10 pis. & 

11 figs. Add. 1905.1 

Goldsmith, M. Les reactions 
physiologiques et psychiques des pois- 
sons. Bull. Inst. Gen. Psychol., 1914, 
14, 97-228. Add. 1914.1 

Goldsmith, Oliver [1728-1774] His- 
tory of the earth and animated nature. 
8 vols. London, 1774. pis. 8®. 

Add. 1774.1 

This is the first edition. A second in 8 
volumes appeared in 1779. There have been 
many since then. Two only arc listed. 

A natural history of remark- 
able birds and fishes. . . . London 
(c. 1820) 184 p. figs. 12®. 

Add. 1820.1 

An abridgment of “A history of the earth 
and animated nature.” 

A history of the earth and ani- 
mated nature. New York, 1825. 

Add. 1825.1 

Fishes, p. 627-661. 

A history of the earth and ani- 
mated nature. 2 vols. Glasgow, Edin- 
burgh, & London, 1858. illust. 

Add. 1858.1 

Fishes, vol. ii, p. 269-325. figs. & pis. 

Goll, J . Hermann. L'existence du 
v4ron {Phoxinus Icevis) dans le lac du 
Grand-Saint-Bemard. Arch. Sci. Phys. 
Nat., 1893, 30, 646. Add. 1893.1 

Golovine, E. Sur le p4riblaste 
des poissons osseux. Bull. Acad. Sci. 
St. Petersburg, 1898, 5. ser., 9, 345- 
368. Add. 1891.1 


Etudes sur les cellules pigmen- 

taires des vertebras. Ann. Inst. Pas- 
teur, 1907, 21, 858-881. pi. 

Add. 1907.1 

Translation of Golovin, E., 1907.1. 

Structure of melanophores of various fishes 
studied. 

Gomes, Edwin H. Seventeen years 
among the sea dyaks of Borneo. Lon- 
don and Philadelphia, 1911, 343 p. 40 
ills. 8®. Add. 1911.1 

Fishing with floats, hooks, and casting net, 
p. 54; with the tuba root {Cocculus tndicus), p. 
55-56. 

Gonz^a, Carlo A. V. II pescatore 
italiano in Oriente. Neptunia, Venezia, 
1904, 19, 65-68. Add. 1904.1 

Eastern Mediterranean and shores of Turkey. 

Goode, George Brown [1851-1896] 
For biography and works see in Vol. I. 
Jordan, D. S. 1897.1. Also Amer. 
Journ. Sci., 1896, 2, 313-314. — Amer. 
Naturalist, 1896, 30, 866-868. — An- 
throp. (Paris), 1896, 7, 724. — Auk, 
1896, 13, 349. — Science, 1896, 4, 365- 
366, 661-668. Jhid., 1897, 6, 365-378. 
— Ibis, 1897, 3, 147. — Rept. Smithson. 
Inst., 1897, pt. 2, 1-61. — Bull. Wash- 
ington Phil. Soc., 1900, 13, 396-399. 

The identity of Rhinonemus 

caudacuta (Storer) Gill, with Gadics 
cimbrius Linn. Proc. U. S. Nat. Mus., 
1878 (1879), 1, 348-349. Add. 1879.1 

Plan of inquiry into the history 

and present condition of the fisheries 
of the United States. Rept. U. S. Fish 
Comm. 1880 (1883), 8, 3-52. 

Add. 1883.1 

The color of fishes. Trans. 

Amer. Fisheries Soc., 1889, 65-75. 

Add. 1889.1 

Goode, George Brown, & Collins, 

J. W. The fresh halibut fishery (In 
The fisheries and fishery industries of 
the United States, edited by George 
Brown Goode, Sect. 5, vol. i, p. 3-89. 
22 pis. 1887) Add. 1887.1 

Goode, G. B., & Kilbotirne, S. A. 
See Kilboume & Goode. 

Gordon-Cumming, Constance Fred- 
erica. A lady’s cruise in a French 
man-of-war. New ed. Edinburgh & 
London, 1882, xii, 362 p. illust. 

Add. 1882.1 

Fishes, supply, chap. 7, p. 86-87. 

Fishing, spearing and netting hshes^ noosing 
and “tickling” sharks, chap. 15, p. 213-219. 
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Wanderings in China. London, 

1887. Add. 1887.1 

Fishing with the cormorant, p. 101-102; 
with the otter, p. 103. 


Gorjanovic-Kramberger, Dragutin 
I = Karl] Ueber Fr. Bassani’s “ Ri- 
cerche sui pesci fossili di Chiavon.” 
Verb. Geol. Reichanst. Wien, 1889, 
86-89. Add. 1889.1 


Gorka, Sdndor. Az Allatok psychikai 
41et6rol. Allatt. Kdzlem. Kot., 1902, 1, 
62-72; 104-113; 137-148. 8 figs. 

Add. 1902.1 


viorata (Abstract). Proc. Roy. Soc. 
London, 1887, 42, 357. Add. 1887.1 

— — Experiments on curari.sed tor- 
pedoes. Journ. Physiol., 1888, 9, vi-x. 

Add. 1888.1 

Further observations on the 

electrical organ of Torpedo lyiannorala. 
Proc. Rov. Soc. London, 1887-88 (1888) 
43, 418-419. Add. 1888.2 

Electric organ in fishes. Mid- 
land Naturalist, 1889, 12, 171-172. 

Add. 1889.1 


"Ueber die Psyche der Ticre.” 

Goronowitsch, Vorliiufige Mit- 
theilung iiber die Entwicklung des Cen- 
tralnervensysteins bei Knochenfischen. 
Zool. .Anz., 1884, 7, 270-272. 

Add. 1884.1 

Gortner, /?. A. Chemistry of on- 
togeny. 12. Yearbook Carnegie Instit. 
Washington, 1913, no. 12, 106-107. 

Add. 1913.1 

Syntheses of proteins and elective combus- 
tion of N fractions demonstrated in trout eggs. 

Gosse, Philip Henry [1810-1888] 
For biography and works, see Auk, 
1888, 6, 446-447. — Entomologist, 1888, 
21, 264. — Humboldt, 1888, 7, 447.*- 
Leopoldina, 1888,24, 171-172. — Mid- 
land Naturalist, 1888, 11, 297-302. — 
Proc. Rov. Soc., 1888, 44 , xxvii-xxviii. 

— Zoologist, 1888, 12, 382-383.— 

Amer. Micr. Journ., 1889, 10 , 92. — 
Canad. Ent., 1889, 21 , 17-19. — Ent. 
Month. Mag., 1888-89, 26 , 113-114. 

— Nat. Canad., 1889, 18 , 81. — Proc. 
S. London Ent. Nat. Hist. Soc., 1888-89, 
30-31. — Canad. Rec. Sci., 1891, 4 , 
368-369. — Geogr. Jahrbuch., 1891, 14 , 
211. — Journ. Jamaica Inst., 1899, 2, 
574-581. 

The romance of natural history. 

Boston, 1864. 372 p. Add. 1864.1 

Bony fishes, 75-88; sharks, 218-261. 

A year at the shore. London, 

1865. 327 p. must. Add. 1865.1 

Notes on fishes. 

Goatling, D. Fish leaving the water. 
Journ. Bombay Nat. Hist. Soc., 1894- 
95, 9, 494-495. Add. 1894.1 

Goteh, Francis. The electrical 
discharM of Matapterurus eleciricus. 
Journ. Physiol., 1886, 7, xxvii-xxix. 

Add. 1886.1 

The electromotive properties of 

the electrical organs of Torpedo mar~ 


(The di.scharge of ^falaptcrurus 

elccfricus] Nature, 1895, 62, 556. 

Add. 1895.1 

The physiology of electrical 

organs. (In Schaffer, E. A., Text-book 
of Physiology, II, London, 1900, 561- 
5qi.) ' Add. 1900.1 

Refers to Rojd batis, Gyniiiolus, Torpedo and 
Malopterurus. 

Gottberg, Cunnnr. Studier ofver 
lakcns {Lola lota L.) &lder, lek och 
fodoamnen hos oss [Studien liber das 
Alter, das Laiehen und die Nahning 
von Lota lota L. in Finland) Finlands 
Fiskerier, 1912, 1, 146-162. 

Add. 1912.1 

Gould, A. A. (editor) [1805-1866] 
The naturalist’s librarjs containing 
scientific and popular descriptions of 
man, quadrupeds, birds, fishes, reptiles 
and insects. New York, 1849. 880 p. 
illust. 8^ Add. 1849.1 

Popular work of little value. 

Gould, C. Mythical monsters. Lon- 
don, 1886. 407 p. pi. col. illust. 

’ Add. 1886.1 

Gourret, Paul. Les appdts de p^che 
usites h Marseille. Rev. Mark, et 
Colon., 1893, 117, 427-443. 

Add. 1893.1 

Les p^cheries et les poissons de 

r^tang de Thau. Rev. Marit. et Colon., 
1896, 129, 353-371, 577-591. Ibid., 
1896, 130, 161-175, 369-384. 

Add. 1896.1 

Complete reference for Gourret, P. 1896.3. 

Les <5tangs saumfitres du midi 

de la France et leurs p^cheries. Ann. 
Mus. Hist. Nat. Marseille, 1897-99, 6, 
m4m. 1. ix, 386 p. Add. 1897.1 

Goyeau, Von einem bei Ceuta 

gefangenen Seehunde. Hamburg Mag., 
1760, 24, 531-548. Add. 1760.1 
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Graber, V. Grundlinien zur Erfor- 
schung des Helligskeit- und Farben- 
sinnes der Ticre. Prag & Leipzig, 1884. 

Add. 1884.1 

Experiments on color discrimination amone 
fishes, pp. 126-132. 

Grabowsky, F. Ceratodus forsleH 
Krefift. Jahresb. Ver. Naturwiss., 
Braunschweig, 1897, 10, 198. 

Add. 1897.1 

(jrT&eUs, Mariano de la Paz. Ex- 
posiciones internac. de pesca y aqui- 
cultura de Arcachon y Boulogne-sur- 
Mer. Madrid, 1867. pi. Add. 1867.1 

y Lvdwig . Eineneue Anschau- 
ung uber physiologische Zellausschal- 
tung. Arch. Zellforsch., 1914, 12, 
373-394. 3 figs. pis. Add. 1914.1 

“Gelegentliches Vorkommen einer inter- 
cellulkren Chromatolyse. Befunde am Dotter- 
sack von Acanthias.” 

Grancher, . Usage, pour Tali- 

mentation, des morues dites morues 
rouges; conditions dans lesquelles cet 
usage peut etre ou non consid^r^ comme 
nuisible. Rec. Trav. Comitd Consult. 
Hyg. Pub. France, 1887, Paris, 1888, 
17, 1-9. Add. 1887.1 

Grant, W . De coitu et propaga- 
tione salmonis. Analect. Traasalpin., 
[1762] 2, 422. Add. 1762.1 

See also Grant, W. Pre-L. section 1752.1. 

OtBS^i^GiovanniBattisia. Contributo 
alia conoscenza delle uova e delle larve 
dei murenoidi (Aggiiihta alia mia 
monografia sulle metamorfosi dei mure- 
noidi) Mem. Accad, Lincei, Roma, 1914, 
5. ser. 10, no. 4, 37-43. pi. 

Add. 1914.1 

Funzione respiratoria delle sosi- 

dette pseudobranchie del Teleostei e altri 
particolari intomo ad esse. Bios, 
Genova, 1914, 2, 1-16. 3 pis. 

Add. 1914.2 

Probranchia (pseudobranchia) equivalc ad 
un foglietto branchiale. 

®rassi, Leonardo. I pesci dei laghi 
di Ganzirri e Faro. Neptunia, Venezia. 
1903, 18, 202-207; 213-219; 225-231. 

Add. 1903.1 

Gray, Jo/inFdujard [1800-1875] For 

bibliography, see Saunders, J. 1872.1 

7“ Catalogue of the specimens and 
drawings of mammals, birds, reptiles 
and fishes of Nepal and Tibet, pre- 
sented by B. H. Hodgson to the British 


Museum. 2 ed. London, 1863. 90 p. 
12°. Add. 1863.1 

Notice of a portion of a new 

form of animal {Myriosteon higginsi). 
Probably indicating a new group of 
Echinodermata. Proc. Zool. Soc. Lon- 
don, 1864, 163-166. Add. 1864.1 

Describes Ms^iosteon. M. higginsi n. g. et 
n. sp. now considered a tube from the rostral 
cartilage of Pristis. 

Gray, John Henry. China, a history 
of the law's, manners and customs of 
the people. Edited by W. G. Gregor. 
2 vols. London, 1878. ills. 8®. 

Add. 1878.1 

Chap. 30 deals with modes of fishing in 
China. 

Greco, B. Sulla presenza del Dogger 
inferiore (Jurassic] al Monte Foraporta 
presso Lagonegro. Boll. Soc. Geol. 
Ital., 1899, 18. anno, 65-70. 

Add. 1899.1 

Greeff, R. Ueber einen neuen 
Siisswasserfisch der Insel S. Thom^. 
Sitzber. Ges. Beford. Gesammt. Na- 
turwissensch. Marburg, 1882, no. 2, 
37. Add. 1882.1 

Describes Gobius hustamantei, n. sp. from 
St. Thomas Island, Gulf of Guinea. 

Green, E. Ernest j Reeves, E. Gordon, 
& Willey, A. See Reeves, E. Gordon, 
Willey, A., & Green, E. Ernest. 

Green, John [Presentation of and 
remarks upon the breeding habits of 
several species of fish from Surinam] 
Proc. Boston Soc. Nat. Hist., 1858, 6, 
328. Add. 1858.1 

Oral gestation described for catfishes of 
Surinam. 

Green, Seth. For biographical 
sketch, See Trans. Amer. Fisheries Soc. 
1910 (1911), 66-68. 

Description of improved appa- 
ratus in fish-hatching. Rept. U. S. Fish 
Comm. 1872-73 (1874), 2, 578. 

Add. 1874.1 

Green, William Spotswood. The 
common sole. Nature, 1890, 42, 520. 
Ibid., 1891, 43, 56. Add. 1890.1 

Greene, Carl Hartley, & Greene, 
Charles Wilson. See Greene, C. W., & 
Greene, C. H. 

Greene, Charles Wilson. The fat- 
absorbing function of the alimentary 
tract of the king salmon. Bull. U. S. 
Bureau Fisheries, 1913 (1914), 33, 149- 
175. 4 pis. Add. 1914.1 
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The storage of fat in the mus- 
cular tksue of the king salmon and its 
resorption during the fast of the spawn- 
ing migration. Bull. U. S. Bureau 
h'isheri^, 1913 (1914), 33, 69-138. 9 
pis. Add. 1914.2 


Grieve, Sommerinlle. The common 
lump-fish. Trans. Edinb. Nat. Soc., 
1891, 2, 413-416. Add. 1891.1 

Griffen, S, Are sharks man eaters? 
New York, 1881. 24 p. Add. 1881.1 


Greene, Charles Wilson, & Greene, 
Carl Hartley. The skeletal muscula- 
ture of the king salmon. Bull. U. S. 
Bureau Fisheries 1913 (1914), 33, 21- 
59. figs. Add. 1914.1 

Gregg, W. H. WTiere, when, and 
how to catch fish on the east coast of 
Florida. New York & Buffalo, 1902. 

Add. 1902.1 

Gregorio, A. Sulla fauna delle 
Argile scagliose di Sicilia e sul Miocene 
di Nicosia. Pesci. Palermo, 1881. 60 p. 
3 pis. 4^ Add. 1881.1 

E. H. Origin of the elastic 
fibres in the heart and aorta of the 
^olotl and the salmon trout. Journ. 
Boston Med. Soc., 1897-98, 2, 18-20. 

Add. 1897.1 

Grenfell, Wilfred T. Labrador: the 
country and the people. New York, 
1910. Add. 1910.1 

Fisheries treated in some detail. 


Gviffiii, Laurence Edmonds. A guide 
for the dissection of the dog-fish. Mis- 
souri Valley Coll. Quart. Bull., 1907, 6, 
1-65. Add. 1907.1 

A fairly complete account of the anatomy 
of Squalus. 

Griffith, . Memorandum re- 

garding Salnio orientalis, or Bornean 
trout. Calcutta Journ. Nat. Hist., 
1842-43 (1843), 3 , 283-284. 

Add. 1842.1 

Grimble, Augustus. Shooting and 
salmon fishing: hints and recollections. 
London, 1892. 259 p. pis. 

Add. 1892.1 

Salmon fishing, p. 175-259. 

The salmon rivers of Scotland. 

3. ed. London, 1913. 326 p. 8®. 

Add. 1913.1 

Grimm, J. D. Ein Beitrag zur 
Anatomie des Darmes. Inaug. Dis- 
sert., Dorpat, 1866. 47 p. 3 pis. 

Add. 1866.1 


, P^®®chik, /en45. A kdrdsz iCarassiusi 
belcsatomija, kiilonos tekintettcl a 
^galmas rostokra [Der Darmkanal 
harausche, mit besonderer Beriick- 
®^®htigung der elastischen Fasern) 
Allatt. Kozlem., 1914, 17 , 177-184. 
3 figs. Add. 1914.1 

German rfesumfi, p. 222-223. 


Oreshofl, Maurils. Beschrijving 
der giftige en bedwelmende planten bij 
de vischvangst in gebruik. Tevens: 
Gverzicht der heroische gewassen der 
geheele aarde en hunner verspreiding 
riiT natuurlijke planten-familien. 
(Mono^aphia de plantis venenatis et 
^^P^.^i^hbus qu£e ad pisces capiendos 
solent). 3 parts. Batavia, 
1893-1913. Add. 1893.i 


i. Mededeelingen uit *6 Lands Plantentuin, 
no. 10. 1893. 

ii; no. 29. 1900. 

lu. [Supplement] Mededeelingen Department 
i^ndbouw, no. 17. 1913. 370 p. 

An eztenaive and valuable treatise. 


J- A. Bidrag til kundsk^en 
om Hardanger-fjordens fauna. Ber- 
gens Museums Aarbok, 1913, 1 . 147 p. 
2 pis. Add. 1913.1 

Piscee, p. 37-62. 


Grimm, 0. Don. Fishing and hunting 
on Russian waters. (In the literature 
of the Great International Fisheries 
Exhibition, 1883. London, 1883. 8®.) 
Also separate, St. Petersburg, 1883. 
55 p. 8®. Add. 1883.1 

Grimshaw, Beatrice. In the strange 
south seas. London, 1907. 381 p. 
illust. Add. 1907.1 

“Tickling” and noosing sharks. p. 135-136; 
habits of sharks, p. 217, 254-263; trolling with 
pearl shell hook, p. 237; diving and trolling, 
p. 249; fishing with net, p. 323. 

Gronovius, Laurentius Theodoras 
[1730-1778] Van den Siddervis of 
Beef-Aal. fGymnotus) Uitgezogte Ver- 
handel., 1758, 3, 468-478. 

Add. 1758.1 

Animalium in Belgio habitan- 

tium. Acta. Helvet., 1760, 4 , 243-270. 
Ibid., 1762, 6, 120-153; 353-382. 

Add. 1760.1 

— : Bibliotheca regni animalis atque 
lapidei, seu recensio auctorum et libro- 
rum, qui de regno animali & lapideo 
... in usum naturalis historise studio- 
sorum, etc. Lugduni Batavorum (Ley- 
deni, 1760. Add. 1760.2 
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Gronovius, L. T. 

Animalium rariorum fasciculus. 

Pisces. Acta. Helvet., 1778, 7, 43-52. 

Add. 1778.1 

Describes Pleradis pinnatus, Blennius tor- 
VU8, and Callorhynchus americanus. 

Gronovius, J o. Frid. Vom Schlamm- 
beisker. Cobitis fossilis. Berlin. Samml., 
1775, 7, 645. Add. 1775.1 

Groos, Karl (Baldwin, E. L., trans- 
lator) The play of animals. New 
York, 1898. Add. 1898.1 

Fishes, p. 100. 102, 219. 265. 

See also Groos. K. 1902.1. 

Groshans, G. P. F. Prodromusfaunje 
Homeri et Hesiodi. fasc. 1 & 2. 1839- 
43. Add. 1839.1 

Reference from Moul6. L. "Etudes zo- 
ologiques et zootechniques dans la litt^rature et 
dans I'art. La faune d'Homdre." M^m. Soc. 
Zool. France. 1909, 22. 186. 

Grosier, . De la Chine; descrip- 

tion gdn6rale de cot empire; contenant 
e. a. les trois regnes de son histoire 
naturelle. 3. 6d. 7 vols. Paris, 1818- 
20. maps. 8°. Add. 1818.1 

Gross, Julius. Description of carp 
ponds and water gate. Bull. U. S. 
Fish Comm., 1886, 6, 303-304. 4 figs. 

Add. 1886.1 

Grossinger, Ker. Jdnos. Universa 
historia physica regni Hungariae, secun- 
dum tria naturaj regna digesta. 5 vols. 
Posonii & Comaromii, 1793-97. 8®. 

Add. 1793.1 

Vol. III. "Historia piscium et amphibiorum 
Hungariae." xiv. 400 leaves. 

Grotewold, C. Die deutsche Hoch- 
seefischerei in der Nordsee. Stuttgart, 
1908. 298 p. 75 illust. 8°. 

Add. 1908.1 

Grotrian, Handbuch fiir Fischer 

und Fischerei-aufsichtsbeamte der Pro- 
vinz Posen. ImAuftrage des Fischerei- 
Vereins fiir die Provinz Posen zusam- 
mengestellt. 2. Auflage. Gnesen, 1905. 
82 p. 12°. Add. 1905.1 

Grtinberg, V. Alhumus chalcoides 
und Ahramis vimba im Stromgebiet 
des Kuban-Flusses (Text in Russian) 
Ve§t. Rybopromygl, Petrograd, 1914, 

28, 242-251. Add. 1914.1 

; Beitrage zur Biologic der Aci- 

penseriden im Kuban-Flusse. (Text in 
Russian) Ve§t. RybopromyM, Petro- 
grad, 1914, 28, 219-227. Add. 1914.2 


Gruvel, A. Les campagnes d’hiver 
des p^cheurs Bretons sur les cotes de 
Mauritanie et du S6n6gal. Bull. Trim. 
Enseign. Peches Maritimes, Paris, 
1913, 18, 274-280. Add. 1913.1 

GubareS, P. M, Description of the 
poisonous fish fuku (Text in Russian) 
Med. Pribav. K. Morsk. Sbomiku, St. 
Petersburg, 1882, no. 9, 62-66. 

Add. 1882.1 

Gudematsch, J. F. The structure, 
distribution, and variation of the thy- 
roid gland in fish. Journ. Am. Med. 
Assoc. 1909, 64, 227. Add. 1909.1 

Gudger, E. W. [1866- ] George 

Marcgrave, the first student of 
American natural history. Pop. Sci. 
Monthly, 1912, 81, 250-274. 5 figs. 

Add. 1912.1 

Reproduces figures and descriptions of fishes 
of Brazil. Contains an extensive bibliography. 

Summary of work done on 

the fishes of Tortugas. 11. Yearbook 
Carnegie Instit. Washington, 1912, 
148-150. Add. 1912.2 

Structures and habits of the nurse shark, 
Ginglymostoma cirralum. 

Gestation (uterine) in the nurse 

shark, Ginglymostoma cirratum. Journ. 
Elisha Mitchell Sci. Soc., 1913, 29, 8. 
Science, 1913, n. s. 38, 993. 

Add. 1913.1 

George Marcgrave, a post- 
script. Science, 1914, n. s. 40, 507-509. 

Add. 1914.1 

The nurse sharks (Ginglymos- 

toma) of Boca Grande Cay, Florida. 
Journ. Elisha Mitchell Sci. Soc., 1914, 
30, 63-64. Add. 1914.2 

Summary of work on the fishes 

of Tortugas. 13. Yearbook Carnegie 
Instit. Washington, 1914, 203-204. 

Add. 1914.3 

Giildenstaedt, Anton Johann. Ap- 
pendix observationum ad historiam 
reliquorum cyprinotum cirratorum per- 
tinentium. Act. Acad. Petropol., 1778, 
pt. 2, M6m. 253. Add. 1778.1 

i. De carpione. ii. De gobione. iii. De 
tinea. 

Gu6naux, Georges. Pisciculture. In- 
troduction par P. Reynard. Preface par 

Charles Delonde. Paris, 1910. 489 p. 
illust. 12°. Add. 1910.1 

Gtinther, Albert [C. L. G.) [1830- 

1914] For biographical sketches see 
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McIntosh, W. C. in Nature, 1914, 92, 
664-^66; Scotsman, Feby. 2, 1914; 
Proc. Roy. Soc. Edinb., 1914, 34, 269- 
277; Proc. Roy. Soc. London, 1915, 
88B, xi-xxvii. pi. For an obituar\’, 
see Smith, E. A. Zoologist, 1914, 18, 
113-116. 

Ray (Raja) (In Encyclopedia 

Bntannica, 9. ed., 1866, xx, 300. figs.) 

Add. 1866.1 

Musical fishes. Sci. Gossip, 

1870, 97-98. Add. 1870.1 

The voyage of the “ Vettor 

Pisani.” Nature, 1884, 30, 365. 

Add. 1884.1 

Capture of the whale shark, Rhineodon lypus 
at Panama. 

~ — Fishes (In Aitcheson, J. E. T. 
Zoology of the Afghan delimitation 
commission) Trans. Linn. Soc., 1888- 
94, 2. ser. 6, 106-109. Add. 1888.1 

*- List of the species of reptiles 
^d fishes collected ... on the Upper 
Yang-tze-kiang and in the province 
oze-chuen, with description of the new 
(In Pratt, A. F. To the snows 
of Tibet through China. London, 1892 
appendix ii. 8°.) Add. 1892.1 

.,.~Z — Rediscovery of the tile-fi.sh 
( Lopholatilus ”). Nature, 1897-98, 
53. Add. 1897.1 

Giinther, Hanns. Biotechnik. Kos- 
mos, Stuttgart, 1914, 11 . Jahrg., 131- 
133; 229-231. 12 figs. Add. 1914.1 

f’^^ll^^^uckmesser einer Heringsart bei Karpfen 
unci bchlammpeitzger. 

Guerin—Meneville, F. Magasin 
ne zoologie, d’anatomie compar^e et 
ne pal6ontologie par F. Ed. Gu6rin- 
Meneville. Premiere et deuxieme s6rie 
avcc des tables mdthodiques et al- 

Pj^P^^ques. 15 parts. Paris, 1831-45. 
1085 pis. 8^ Add. 1831.1 

Jules de. La nourriture de 
la sardine. La Nature, 1887. 15. Ann., 
L Sem., 362-364. 6 figs. Add. 1887.1 

See also Pouchet & Guerue, 1887.1. 

Guettard, Jean Etienne, M6moire 
sur les glossopter^s ou dents de requins 
fossiles. (In his M^moires sur aiffe- 
rentes parties de la physique, de I’his- 
toire naturelle des sciences et des arts. 

6 vols. Paris, 1768-1783. illust. 4'='.) 

Add. 1768.1 

,A Les poissons 

lUe 1 Abyssiniei (In Voyage en Abys- 


sinie, execute pendant . . . 1839-43, 
par une commission scientifiqiic com- 
posec de MM. T. Lefebre ... A. Pe- 
tit ct Quartin-Dillon, etc. 6 vols. & 
atlas. Paris, 1845-51. 8° & fol.) 

Add. 1847.1 

Poissons, pt. IV, vol. VI. 1847, p. 227-238. 

Ichthyologic. I. Le Trigle poly^ 

omrnatCy nouveau genre de poisson de la 
familic des Trigloides. II. Le Zancle 
centrognathe , nouveau genre de Che- 
todons. III. V Argentine leiglosse, nou- 
veau genre de Salmonides. Ann. Soc. 
Linn. Depart. Maine-et Loire, 1867, 9, 
9-17. Add. 1867.1 

Guillard, , & Aignan, See 

Aignan A Guillard. 

GuUlemard, F. H. //. The cruise 
of the Marchesa to Kamchatka and 
New Guinea, etc. New York, 1889. 

455 p. illust. Add. 1880.1 

Salmon in Kamchatka, pp. 91-99; 104. 

Guillemard, N. La peche a la Hgne 
et au filet dans les eaux douces de la 
France. Paris, 1857. 348 p. 2 pis. 

Add. 1857.1 

GuUlot, Natalis [1802-18661 Ex- 
position anatomique de I'organisation 
du centre ncrveux dans le.s quatre 
classes d’animaux vertdbrc^s, <S:c. M^m. 
Acad. Rov. Sci. Brussels, 1844, 16, 
369 p. 18 pis. 4°. Add. 1844.1 

Guimaraes, Antoyiio Roberto Pereira. 
Fish. (In Capello, H. C. de Ii., & 
Ivens, R. From Benguella to the 
territory' of Yacca. Description of a 
journey into Central and West Africa 
- - . in . . . 1877-1880. Translated 
byA.Elwes. 2 vols. append. London, 
1882. illust. 8°.) Add. 1877.1 

Guiscardi, G. Annotazioni paleon- 
tologiche. Atti R. Accad. Sci. Fis. 
Mat. Napoli, 1873, 6, no. 16, 1-5. pi. 

Add. 1873.1 

Records Diodon tcUlft Ag, from Pliocene of 
Lecce Prov* 

Guitel, Fr^^c. Sur les bourgeons 
musculaires des nageoires paires du 
CycU>pteirus lurnyus. C. R. Acad. Sci. 
Pans, 1894, 118, 877-881. Add. 1894.1 

La baudroie se nourrit-elle de 

proies vivantes? La Nature, 1913, 41. 
Ann., 2. sem., 164-166. 2 figs. 

Add. 1913.1 

- Contribution k I’^ude d’une 

larve de Polypterus senegalus Cuvier. 
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Guitel, F. 

Arch. Zool. Paris, 1914, 64, 411-437. 
2 pis. Add. 1914.1 

Gulia, Giovanni. Uno sguardo alia 
zoologia delle isole Maltesi. C. R. 9. 
Congr. Intern. Zool. Monaco, 1913 
(1914), 545-555. 

Refers to works on the ichthyology of Malta. 

Gunderson, H. Drying codfish at 
Bordeaux. Bull. U. S. Fish Comm. 

1886, 6, 84-86. 4 figs. Norsk 

Fiskeritidende, 1886, 6. Add. 1886.1 

Gunn, T. E. A catalogue of the 
. . . collection of British sea and 
freshwater fish and fish-eating birds, 
also animals and reptiles, exhibited 
. . . by T. E. Gunn, &c. (Great In- 
ternat. Fisheries Exhib. London, 1883) 
Norwich, 1881. 20 p. pi. 12^ 

Add. 1881.1 

Gunner, Johann Ernst [1718-1773] 
For a memorial volume, see “ Johann 
Ernst Gunnerus. 1718 — 26. Februar — 
1918.” Mindelblade utgit af Kon- 
gelige Norske Videnskabers Selskab. 
Trondhjem, 1918. 143 p. portr. & 

figs. 

Fishes and fishing among the 

Lapps of Finmarken (In Leem, Canute, 
De Lapponibus Finmarchia?, etc. Haf- 
nise, 1767. ills. 4°.) Add. 1767.1 

Videre oplysning om brugden 

{Squalo maxinio). Samt breviss at 
denne, ersteral formodning, har vaeret 
den fisk, som opflugede propheten Jo- 


nas. K. Norsk. Vidensk. Selsk. Skrift., 
Kjobenhavn, 1768, 4 , 14^37. 

Add. 1768.1 

Guppy, i/.B. The Solomon islands 
and their natives. London, 1887. 
384 p. illust. Add. 1887.1 

Fishing methods, kite, float, spear, nets, 
spider’s web, hooks, poison, p. 151-158. Fish 
eating large snails, p. 337. 

Gurley, Revere Randolph. On tbe 
classification of the Myxosporidia, a 
group of protozoan parasites infesting 
fishes. Centralb. Bakteriol. Parasitenk., 

Jena, 1894, 16 , 86-88. — Joum. Roy. 
Micr. Soc., London, 1894, 465. 

Add. 1894.1 

Review and abstract of Gurley, R. R., 1893.1 

Gurney, J. H. Gannet choked by 
a gurnard. Zoologist, 1914, 4. ser. 18 , 
150-151. fig. Add. 1914.1 

Guth, Ernst. Ueber die directe 
motorische Wirkung des Lichtes ai^ 
den Sphincter pupillae des Aal- und 
Froschauges. Arch. Gesammt. Physiol., 
1901, 86, 119-142. Add. 1901.1 

Guthe, H., Metzger, A., & Zu- 
choid, E. V. (editors). See Zuchold, 
Guthe, & Metzger. 

Guyon, Note sur les accidents 

qu’on observe quelquefois, sous les 
tropiques, par suite de I’ingestion du 
poisson. C. R. Acad. Sci. Paris, 1856> 
42 , 2. sem,, 340. Add. 1856.1 

Effects of eating poisonous flesh of various 
fishes. 


H 


Korte aanteekenin^rn [zee- 

yischenji Tijdsch. Vcreen. Nederl., 1905, 
4. jaarg., 343-345. Add. 1905.1 

H. Fischzucht. Deutsoh- 
^nd, Oesterreich-Ungarn, Holland, 
Kussland, Schweden, Norwcgon, Diine- 
park. Intern. Fischerei-Ausstell., Ber- 
lin, 1880. Amtliche Berichte no. 1. 
Berlin, 1881. 8°. Add. 1881.1 


Haacke, Wilhelm. Ueber das Zahlen- 
Verhaltnis der Geschlechter hci Haier 

Zool. Garten Frankfurt, 
1885, 26, 246-248. Add. 1885.1 


)ii. 1912. Vol. IV. Fishing with hooks, 
traps, spoar.s, torches, bows, wiers, poison, p. 
154-159; with the remora, p. 162-106. figs., 

p. 221. fig. Fishes in decoration, p. 348-353. 
25 figs. 

Haddon. A.C., & Rivera, ir. //. R. 
Totemism (In Repts. Cambridge An- 
thropol. Exped. Torres Straits, vol. v, 
Western Lslandcrs. Cambridge, 1904) 

Add. 1904.1 

Fish totems, p. 154-157. 

Hadfield, Henry. Food of the bask- 
ing shark and herring. Zoologist, 1885, 
3. ser. 9, 352. Add. 1885.1 


. PnlyenibryonaleBrutkapselnbe 
Rochen. Kosinos, 1880, 18 
^'^^'239. Add. 188().] 

Haddon, Alfred Cort [1855- 
vJn the' stridulating apparatus o 
i^lomysiax gagata. Journ. Anat 
Physiol., 1881, 16, 322. Add. 1881.: 

Zoological notes from Torrei 

occ^oL 1888-89 (1889). 39 

^S5-286. Add. 1889.: 

!i respiration in Periophthalmus. 

( \ ® etnployment of the suckerfisl 

tbcheneia) in turtle-fiehing. 
ai. Amphioxua. 

xtI decorative art of Britisl 

^ew Guinea: a study in Papuan eth* 

io^oa!?^* Cunningham Memoirs, no 
10,1894. 277 p. 12 pis. & 92 text figs 

Th.fi u Add. 1894.1 

1 he fish motif, p. 22-25. 

■ H^nd-hunters, black, white ant 
B^don, 1901. 426 p. 81 pis 
& 40 text-figs. Add. 1901.1 

‘‘V®'*™*®’'’ P- 324; 400-409. 

P- 155-1^^^^^ remora in Torres Straits 

lAt^iTT Cambridge Anthropo- 

vok Straits. 6 

vois. Cambridge, 1904-12. 

Add. 1904.1 

ahowi^/ of references to fishes 

Hve8of*th!5^l!l ‘ ^ play in 

ino, are of ege ‘’'arJaTue"'" 

p. 44-46^fi7'^9^. ^Ao ^*fl***'8 with the remora, 
■hark myth ' hammerhead 
fishing D 3•^n-■t4^ connection with 

P.4‘ with the remora, 

• "Km P-41-42. Charms for fish. p. 217. 


Haeckel, Ernst. Die Oastnila und 
die Eifurchung der Tiere. Jena. 
Zeitschr. Naturw., 1875, 9, 402-508. 
5 pis. Add. 1875.1 

Described in Gadus and Motclla. 


Haempel, Osknr. Fische (In Hilz- 
heimer, M. Handbuch dcr Biologic dcr 
Wirbeltiere. Stuttgart, 1913. 754 p. 

599 figs.) Add. 1913.1 

Dsche, p. 1-176. 55 figs. 

i. Review of general anatomy and phv.siol- 
ogy. 

ii. Dependence on physico-chemical en- 
vironment. 

iii. Relation to their organic environment. 
Apparently identical with HacniptI, O., 

1012 . 1 . 

Fischzucht und deren Bedeutung 

fur das wirtschaftliche Leben. Schrift. 
Ver. Verbr. Nat. Kenntn., Wien, 1914. 
64, 155-182. pi. Add. 1914.1 

Ueber Altersbestimmung und 

Wachstum des Aales (Angnilla vul- 
garis) Verb. Ges. Deutsch. Nat. 
Aerzte, 1914, 85. Vers., 2 Teil, 1. 
Halfte, 711-712. Add. 1914.2 

EinpfOndige Aale befinden sich bereits im 
10. Oder 11. Jahre ihres Aufenthaltes im SUss- 
wA3ser- 




Beitrag zur Helligkeits- und Farbcnan- 
passungbci Fischen. Biol. Centralbl. 
1914, 34. Jahrg., 450-458. Add. 1914.1 

Reaktion einer Pfrillengruppe auf gelbem 
und rotem Lntergrund nicht nur durch Hell- 

!ind 


Hapke, L. Das Weserwehr bei 
Bremen und seme Fischp^se. Himmel 



84 


AMERICAN MUSEUM OF NATURAL HISTORY 


Hapke, L. 

und Erde, 1913, 25. Jahrg., 173-179. 
4 figs. Add. 1913.1 

HaSner, Carl. Die Aalquappe 
im Aquarium. Wochenschr. Aquar.- 
Terrar. Kunde, 1914, 11. Jahrg., 763- 

764. 3 figs. Add. 1914.1 

Halkett, Andrew, The red Canadian 
trout {Salvelinus marstoni) Natural. 
Canad., 1914, 41, 3-4. Add. 1914.1 

Hall, James. Geology of New York. 
Part iv, comprising the survey of the 
4th geological district. Albany, 1843, 
XXV, 687 p. 19 pis. tables. 4®. 

Add. 1843.1 

Describes SauripteTis taylori, p. 282. 

Haller, Alb. i*. De cerebro avium et 
piscium. Over de Hersenen der Vogelen 
en Visschen. Verb. Holl. Maatsch. 
Wet. Haarlem, 1768, 10, st. 2, 287-386. 

Add. 1768.1 

Bibliotheca anatomica qua 

scripta ad anatomiam et physiologiam 
facientia a rerum initiis recensentur. 
2 vols. Tiguri, 1774 & 1777. 816 & 
870 p. Add. 1774.1 

Haller, BUa. Beitrage zur Anatomic 
und Physiologic von Luvarus imperialis 
Raf. I. Zur Anatomie und Histologic 
iMuskulatur, Verdauungsapparat, und 
Gehirni (In Krukenberg, C. Fr. W. 
Vergl. Physiol. Studien Adria. Heidel- 
berg, 1881, 1, 4. Abth., 3-20. 3 pis.) 

Add. 1881.1 

Bemerkungen zu Professor van 

Gehuchten’s Kritik liber (die Arbeit des 
Verfassersi: “ Untersuchungen liber das 
Rlickenmark der Teleostier.” Zool. 
Anz., 1896, 19, 245-249. Add. 1896.1 

Ucber die Abstammung der 

Ossa supracleithralia von der Epider- 
mis bei der Forelle. Arch. Mikr. Anat., 
1914, 84 , 1. Abth., 446-452. pi. 

Add. 1914.1 

Haller, D. Von der Natur und 
Eigenschaft der Fische, und welchen 
Leu ten sie gesund sind. Arch. Fi- 
schereigesch., 1914, 2. heft, 138-141. 

Add. 1914.1 

Reprint (in part) of Anon. 633. 

Halliday, Andrew. The West In- 
dies: the natural and physical history 
of the Windward and Leeward islands. 
London, 1837. Add. 1837.1 

Incidental notes on fishes, p.62; 235-236; 345. 


Hallock, Charles. The fishing tour- 
ist. Angler’s guide and reference book. 
New York, 1873. 239 p. 12^ 

Add. 1873.1 

The salmon fisher. New York, 

1890. 126 p. 16^ Add. 1890.1 

Hallstrom, G. Kolalapparnas ho- 
tade existens (Lachs- und Binnensee- 
fischerei der Kolalappenj Ymer. 
Tidskr. Svensk. Sallskap. Antropologi 
& Geografi, 1911, 31, 239-316. 

Add. 1911.1 

Halterbeck, J. Von dem heutigen 
Stand der Aquarium und Terrarien- 
kunde in Nordamerika. Blatt. Aquar.- 
Terrar. Kunde, 1914, 25. Jahrg., 657- 
658. Add. 1914.1 

Haly, Amygrald. On Rhinodon typi- 
cus Smith. Rept. Colombo Mus. 1883 
(Ceylon Administration Repts. 1883 
(1884), 129 D-130 D) Add. 1884.1 

Fish new to Ceylon and India. 

Taprobanian, 1887, 2, 169. Add. 1887.1 

Occurrence of a species of 

Xiphias in Ceylon. Taprobanian, 1887, 
2, 11. Add. 1887.2 

On Rhinodon typicus Smith. 

Rept. Colombo Mus. 1889 (Ceylon Ad- 
ministration Repts. 1889 (1890), 14) 

Add. 1890.1 

A medium for preserving the 

colours of fish and other animals. Na- 
ture, 1892, 46, 212. Add. 1892.1 

Hamel, Egbert D. lArgulus foliaceus] 
a parasite of fish. Zoologist, 1870, 2. 
ser. 6, 2185. Add. 1870.1 

Hamilton, A. Deep-sea fauna of 
New Zealand. Wellington, 1896. 29 p. 
map. Add. 1896.1 

Extracted from reports of the “Challenger’? 
expedition. 

Hamilton, Edward. Recollections of 
fly fishing for salmon, trout and gray- 
ling, with notes on their haunts, habits 
and history. New York, 1885. xi, 
190 p. illust. 12°. Add. 1885.1 

Second ed., London, 1891. First published, 
London, 1884. 

Hamilton, E., Lankester, E. R., 

& Day, Francis. See Lankester, 
Day, & Hamilton. 

Hamilton, Hugh. The Susquehanna 
river lamprey. Rept. Dept. Fisheries 

Pennsylvania 1911-12 (1913), 70-76. 

Add. 1913.1 
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Hammer, Jvlius. Rashora hetero- 
morpha, Keilfleckbarbe. Wochenschr. 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg., 
514r-515. fig. Add. 1914.1 

Hankin, E, H. Animal flight; a 
record of observation. London, 1914. 
viii, 405 p. 98 figs. 8*^. Add. 1914.1 

The flight of flying fishes, p. 227-250. 

Hankinson, <r. L. Field problems 
on stream fishes for secondary' classes. 
School Sci. & Math., 1909, 9, 234-240. 

Add. 1909.1 

Distribution of fish in streams 

about Charleston, Illinois. Trans. 111. 
State Acad. Sci., 1913, 6, 102-113. 

Add. 1913.1 

Young whitefish in Lake Su- 
perior. Science, 1914, n. s. 40, 239-240. 

Add. 1914.1 

Hanow, Michel Christopher. Einige 
Besonderheiten an den Bressemen. 
Neue Ges. Erzahl. Liebhaber Natur- 
lehre, 1761, 4, 303. Add. 1761.1 

Cyprini are considered. 

Wahrscheinliche Erkliirung 

eines sonderbaren Fisches iLophiusi 
(In Titius, J. D., Gemeinnutzlichc 
Abhandlungen, 1768, Th. 1, 275-283.) 

Add. 1768.1 

Hanriot, M. Sur la mode d’action 
de la tdphrosine (a fish poison] C. R. 
Acad. Sci. Paris, 1907, 144, 651-653. 

Add. 1907.1 

; — Sur la toxicity ifor fishes) des 
principcs d4finis du Tephrosia vogelii 
(L6gumineuse) C. U. Acad. Sci. 
Paris, 1907, 144, 498-500. 

Add. 1907.2 

Sur les substances actives de 

Tephrosia vogelii las a fish-poison) 
C. R. Acad. Sci. Paris, 1907, 144, 150- 
152. Add. 1907.3 

Harald, Eier vom australischen 

Molchfisch iNeoceratodus) (nach R. 
Semon) Wochenschr. Aquar.-Terrar. 
Kunde, 1914, 11. Jahrg., 800-801. 

Add. 1914.1 

Vom australischen Molchfisch 

Ceratodus (Neoceratodus) n'ach Be- 
richten von R. Semon. Wochenschr. 
Aquar.-Terrar. Kunde, 1914, 11. Jahrg. 
635-636. fig. Add. 1914.2 

Hardy, J. J. Salmon fishing. Lon- 
don, 1907. 182 p. illust. 8®. 

Add 1907.1 


Hardy, Norman IL, & Elkington, 
E. Way. The savage south seas (British 
New Guinea, Solomon islands, New 
Hebrides) London, 1907. 204 p. 

illust. Add. 1907.1 

FishiDg in New Guinea, p. 62-64; in the 
Solomon islands; for the bonito. 1)4-115; with 
the kite, 116; with nets, 117; with the .spider’s 
web net, 117; with the spear, I15<: in the New 
Hebrides, 181. 

Hargreaves, T. Sidney. The fishes 
of British Guiana. Demerara, 1904, 
viii, 36 p. 14 pis. Add. 1904.1 

Harley, John. Description of two 
species of Cephalaspis. Quart. Journ. 
Geol. Soc., 1850, 16, 503-505. 

Add. 1859.1 

Harmes, Thomas. Remarks on the 
very diflerent accounts that have been 
given of the fecundity of fishes, with 
fresh observations on that subject. 
Phil. Trans. Roy. Soc., 1767 (1768), 67, 
(pt. 2), 280-292. Add. 1768.1 

Eggs weighed and counted. 

Harms, ir. Ueber die Augen der 
am Grunde der Gewasser lebenden 
Fische. Zool. Anz., 1914, 44, 35-41. 
5 figs. Add. 1914.1 

Vorkommen einer "Brillc.’' 

Haro, A. Notice anatomique sur 
le squale bleu. Mem. Acad. Roy, 
Metz, 1839, ann. xx. 21 p. 8°. 

Add. 1839.1 

Harrell, J, Dock. Trapping gas- 
pereau in Tangipahoa river. Bull. 
U. S. Fish Comm. 1884, 4, 448. 

Add. 1884.1 

Harriott, John. Struggles through 
life, etc. 2 vols. London <& Philadel- 
phia, 1809. Add. 1809.1 

Rain of fishes, vol. 1, p. 141-142. 

Harris, Thaddeus Mason. The nat- 
ural history of the Bible; or description 
of all the quadrupeds, birds, fishes, 
reptiles, and insects, trees, plants, 
flowers, gums, and precious stones, 
mentioned in the Sacred Scriptures. 
London, 1824. 8°. Add. 1824.1 

Harris, W. C. [compiler) The 
angler’s guide hook and tourists' 
gazetteer of the fishing waters of the 
United States and Canada. New 
York, 1885. 249 p. 12°. Add. 1885.1 

Harrison, Ross G. The metamer- 
ism of the dorsal and ventral longitu- 
dinal muscles of the teleost. Johns 
Hopkins Univ. Circ., 1894, 13, 62-63. 

Add. 1894.1 
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Hart, Henry Chichester, Scripture 
natural history. II. The animals 
mentioned in the Bible. London, 1888. 
240 p. must. Add. 1888.1 

Fishes, p. 94-99, 

Hart, H . Martyn. The world of the 
sea, translated and enlarged from 
Moquin-Tandon, C. H. B. A., Le 
monde de la mer. London 1882. 

Add. 1882.1 

Fishes, p. 319-356. 

Hartel, Ernst. Aus den Wander- 
jahren eines Naturforschers. Reisen 
und Forschungen in Afrika, Asien und 
Amerika, etc. Berlin, 1901-02. xv, 
329 p. must. Add. 1901.1 

Fische. p. 5; 265; 299. 

Harting, J. E. Recreations of a 
naturalist. London, 1906. 433 p. 

must. 12^ Add. 1906.1 

The oldest book on hshing, p. 225-229. 
Fishes caught by bladderwort, p. 230-233. 
Fish-eating bats, p. 234-246. 

Hartmann, . Vom Fischbrod. 

Naturforscher, 1785, 21. Stiick, no. 9. 

Add. 1785.1 

Hartwig, George, The sea and its 
living wonders; a popular account of 
the marvels of the deep, etc. 4 ed., 
London, 1873. Add. 1873.1 

Fishes, p. 186-242. 

Denizens of the deep, an account 

of the fishes, mollusks, Crustacea, etc. 
London, 1887. Add. 1887.1 

An abridgement of "The sea and its living 
wonders." 4. ed., 1873. 

For German edition, see Hartwig, G., 1857.1 

Hartzer, Fernand. Les lies blanches 
ides archipels Gilbert- et Ellice) des 
mers du sud. Paris, 1900, 345 p. 

Add. 1900.1 

Diodon skins used as helmets, p. 85, hgs. on 
p. 85 and to face 248. Noosing sharks, p. 156. 

Harvey, J. B. (Notice of the oc- 
currence of the red band-fish {Cepola 
rubiscens) near Teignmouth) Proc. 
Zool. Soc. London, 1838, p. 45-46. 

Add. 1838.1 

Harvey, W. H. The seaside book, 
an introduction to the natural history 
of the British coasts. London, 1857. 
324 p. 83 figs. Add. 1857.1 

"On fish and fish diet," by Wm. Yarrell, 
p. 237-269. 

Harvie-Brown, J. A., & Buckley, 
Thomas E. See Buckley & Harvie- 
Brown. 


Harvie-Brown, John Alexander & 
Murie, James, See Murie & Harvie- 
Brown. 

Harz, C. 0. On manufactured food 
for trout and carp. Bull. V. S. Fish 
Comm. 1884, 4, 449-452. 

Add. 1884.1 

Hase, Albrecht. Die Fische der 
deutschen Grenzexpedition 1910 in 
das Kaiser-Wilhelms-Land, Neu-Guinea. 
Jena. Zeitschr. Nat., 1914, 61 , 525- 
547. 16 figs. Add. 1914.1 

Descriptions are given of four new species 
of Corvina, Boleophthalmus, Eleotris and 
Copidoglanis. 

Haslope, P. L. Practical sea-fish- 
ing. London, 1905. 282 p. illust. 

8°. Add. 1905.1 

Hasselt, Alexander Wilhelm Michael 
van. Allgemeine Giftlehre und die 
Gifte des Pflanzenreichs fur Chemiker, 
Aerzte, Apotheker und Gerichtspersonen 
(translated from the Dutch by Dr. 
J. B. Henkel] Braunschweig, 1862. xii, 
440 p. 8^ Add. 1862.1 

Vol. ii, Fische, 78; Fischgift, p. 85; Fisch- 
stacheln, p. 426-429. 

Volksbeschryving van Midden- 

Sumatra (text & plates). 2 vols. 

Leiden, 1882. roy. 8°. Add. 1882.1 

Hunting and fishing, p. 414-429. 

Fishing implements, plates 124-128. 

Hastings, C. Illustrations of the 
natural history of Worcestershire. Pub- 
lic. Worcestershire Nat. Hist. Soc., 1834. 
iv, 184 p. map. Add. 1834.1 

Appendix B. Fish of the Avon. 

Haswell, William Aitcheson. Note 
on the claspers of Heptanchus. Proc. 
Linn. Soc. New South Wales, 1884, 

9, pt. 2, 381-382. pi. Add. 1884.1 

Jottings from the biological 

laboratory of Sydney University. 13. 
Note on Urolophus festaceus. Proc. 
Linn. Soc. New South Wales, 1889, 

2. ser. 4, 1713-1716. Add. 1889.1 

Viviparity in Urolophus, Trygon, and Pris- 
tiophorus. 

On the development of Chilo- 

branchus rufus (Teleostei, Symbran- 
chidaj). Rept. Aust. Assoc. Adv. Sci., 
1890, 482-487. Add. 1890.1 

On a cestode of Cestracion, 

Gentralb. Bakt. Parasitenk.. Jena, 
1904, 34 (pt. 1), 720-721. Add. 1904.1 

Review of Heewell» W, A., 1&02.1 
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(Exhibition of six deep-sea fishes 

from off Sydne}’ Heads] Proc. Linn. 
Soc. New South Wales, 1906. 31, 565- 
566. . Add. 1906.1 

Hatschek, Berihold [1854- ] 

Mitteilungen fiber Amphioxus. Zool. 
Anz., 1884, 7, 517-520. Add. 1884.1 


Heape, Charles, & Edge-Parting- 
ton, James. See Edge-Partington & 
Heape. 

Hebert, E. Tableau des fossiles de 
la craie de Meudon. M^m. Soc. G6ol. 
France, 1854, 2. ser. 6, 349-356. 10 

figs. pis. Add. 1854.1 


Ueber den Schichtenbau von 

Amphioxus. Anat. .Anz., 1888, 3, 
666. Add. 1888.1 


■ The Amphioxus and its devel- 

opment [translated and edited by James 
Tuckey) London, 1893. 181 p. 9 pis. 

Add. 1893.1 

Haupt, Oskar. Beitriige zur Fauna 
des oberen Malm und der unteren 
Kreide in der argentinischen Cor- 
dillere. Neues Jahrb. Mineral. il907. 
Appendix 23, 187-236. Add. 1907.1 

LepidotUB maximus Wagner. 

Hauschild, Die soziale Lage 

der Besatzung der deutschen Hochsee- 
fischereifahrzeuge. Fischerbote, 1913, 
5. Jahrg., 511-. Add. 1913.1 


Hausmann, L. Ueber Trematoden 
der Sfis.swasserfische. Rev. Suisse Zool., 
1897, 6, 1-42. pi. — Centralb. Bak- 
ter. Para.sitenk. Jena, 1896, 19 (abth. 
1), 389-392. — Inaug. Diss., Geneve, 
1897, 42 p. pi. Add. 1896.1 


Hautreuz, Joseph Alfred. La peche 
au S6n6gal. M6m. Soc. Sci. Bordeaux, 
1888, 4, 339-352. figs. Add. 1888.1 

Havenstein, Das Fischereirecht 

der Mark Brandenburg. Berlin, 1903. 

Add. 1903.1 

Hawkins, A. C. Lockatong forma- 
tion of the Triassic of New Jersey and 
I^nnsylvania. Ann. N. Y. Acad. Sci., 
1914, 23, 145-176. pi. Add. 1914.1 

Refers to Triftssic ganoids. 


Hawkins, Thomas. (Notes on Sal- 
monidsei Mag. Nat. Hist., 1830, 3, 94. 

Add. 1830.1 

Hay, Oliver Perry [1846- ] Some 

remarkable fossil fishes from Mount 
Lebanon, Syria. Science, 1903, n. s. 
255. Add. 1903.1 


Hayashi, H., & Muto, K. Ueber 
Atemversuche mit einigen Giften. 
Atemyersuche mit Fugugift (Tetro- 
dongift). Arch. Exper. Pathol., 1901- 
02, 47, 209-230. fig. Add. 1901.1 


Heck, Lxidwig Franz Friedrich Georg 
[1860- ] Die Hauptgruppen des 
Thiersystems bei Aristoteles und seinen 
Nachfolgern, ein Beitrag zur Geschichte 
der zoologischen Systematik. Inaug- 
uraldissertation . . . 1884. Leipzig, 
1885. iv, 70p. 8°. Add. 1885.1 

'R^ckeX^Edauard. Traitement curatif 
de la niorue rouge dont I'ingestion oc- 
casionne de v6ritables empoissonne- 
ments. Arch. M^d. Navale, 1887, 48, 
151-158. Add. 1887.1 

La morue rouge, reconnue 

toxique dans certains cas, I’est-elle 
toujours? Rev. San., Bordeaux, 1887, 
4, 84. Add. 1887.2 

Sur le Protoptems anncclens, 

Owen. Naturaliste, 1888, 10, 233-234. 

Add. 1888.1 

Sur le traitement prl'ventif du 

rouge de la morue. C. R. Acad. Sci. 
Paris, 1888, 106, 220-222. Add. 1888.2 

Heckel, Jakob. Recente Fische aus 
dem Dillner Erbstollen bei Schemnitz. 
Jahrb. Geol. Reichsanst., Wien, 1851, 2. 
2. Hft., 185. Add. 1851.1 

Hecker, W. Ueber die Pflege und 
Zucht von Characidium (Jobertina) 
rachovii. Blatt. Aquar.-Terrar. Kunde, 
1914, 25. Jahrg., 385-387. fig. 

Add. 1914.1 

Hecksher, John Gerard. [Sale] Cata- 
logue of the librarv of the late John 
Gerard Hecksher. 3 pts. New York. 

1909. 12°. Add. 1909.1 

Contains 2442 itoma in ichthyology, angling 

fisheries. 

Hectori {Sir) James. Notes on the 

* 1 n f New Zealand. Colo- 

nial Museum and Geological Survey 
Department, Wellington, 1872. 36 p. 

Add. 1872.1 

Issued with Hutton. F. W. Fishes of New 
Zealand. Gives native names of many fish. 

Critical notes on Mr. Davis’s 
paper: (On the fossil fish remains of 
New Zealand). Rept. Geol. Surv. New 
Zealand Col. Mus., 1894, 22, 115-120. 

Add. 1894.1 
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Hector, J. 

{XipJnas gladius, the northern 

sword-fish, compared with Histiophorus 
hcTschclli, or the antarctic sword-fish.) 
Trans. New Zealand Instit., 1897 (1898), 
1898, 30, 551-552. Add. 1898.1 

Hederstrom, »/o. De aetatepiscium. 
Konig. Schwed. Akad. Abh., 1759(1762), 
21, 215. Abstract in Comment. Lips., 
10, 207. Add, 1762.1 

German edition. “Vom Alter der Fische.” 
Berlin Samml., 1776. 8, 349. 

See also Hederstrom, H., 1759.1. 

Hedley, Charles. General account 
of the atoll of Funafuti. Mem. Aus- 
tralian Mus., 1896, 3, pt. 1, 1-71. 

Add. 1896.1 

Fishing, p. 63-65. 

The ethnology of Funafuti. 

Mem. Australian Mus., 1897, 3, pt. 4, 
219-304. Add. 1897.1 

Implements for fishing, p. 264-27S. 14 figs. 
Palu (Kuvettus) hooks, p. 272-276. 

Hedley, W. S. Animal electricity. 
Elect. Rev., 1899, 46, 468-469. 

Add. 1899.1 

Hegert, , Miirkische Fisch- 

ereiurkunden (Mark Brandenburg) 
Markischc Forschungen, Berlin, 1882, 
17, 72-. Add. 1882.1 

Heilprin, Angelo (1853- ] A new 

species of catfish (Ictalurus). Proc. 
Acad. Nat. Sci. Philad., 1887, 9. 

Add. 1887.1 

. — — The geographical and geological 
distribution of animals. New York, 
1897. 435 p. Add. 1897.1 

Fishes, p. 287-305. 

Hein, Walter. Bericht fiber den 
ersten Lehrgang dor Fischereischule des 
Bayerischen Landcs-Fischereivereins in 
Starnberg. Mfinchen, 1910. 32 p. 

Add. 1910.1 

Fischerei der Ur- und Natur- 

volker. Deutsche Fischerei Zeitg., 1912, 
36, 262. Add. 1912.1 

Heincke, Friedrich. Die nutzbaren 
Tiere der Nordischen Meere und die 
Bedingungen ihrer Existenz. Hum- 
boldt, Stuttgart, 1882, 1, 40 p. text 
illust. 8°. Add. 1882.1 

Zur Kenntnis des Herings. 

Humboldt, 1884, 3, 248-251, 302-303. 

Add. 1884.1 

. Untersuchungen fiber die Stich- 

linge, (Variation, etc.) Overs. Kongl. 


Vetens. Akad. Forhandl., 1889, 395- 
410. 6 figs. Add, 1889.1 

Report on plaice (Abstract) 

Nature, 1913, 91, 481. Add. 1913.1 

Hellant, Anders. De propagatione 
salmonis. Analect. Transalpin., Venice, 
1762, 1, 408. Add. 1762.1 

See also Hellant, A. Pre-Linn, section, 1745.1. 

Hellenius, Carl Nic. Anmerkung 
fiber die Wfirmer in der Leber der 
Aalquappen {Gadus lota) [Lota vulgaris], 
Konig. Schwed. Akad. Neue Abhandl., 
1785, 178. Add. 1785.1 

.Sec Hellenius, Carl Nic., 1785.1. 

See also note under Kastner, A. G. 

Heller, C. Das Sfisswasser- 
Aquarium: ein Stfick Natur im Hause. 

2 ed. Leipzig, 1914. 186 p. 8°. 

Add. 1914.1 

Hellevaara, E. Undersokningar 
rorande strommingen i sydvastra Fin- 
land (Untersuchungen fiber den Strom- 
ling in sfidwest Finland) Finlands 
Fiskerier, Helsingfors, 1912, 1, 20-62. 

Add. 1912.1 

Heznme, (Pastor) Unterricht wie 
die so gennanten Speisefische am besten 
aufzubehalten. Wittenberg Wochenbl., 
1770, 3, 333. Add. 1770.1 

Vom Salzhechte. Wittenberg 

Wochenbl. 1772, 6, 9. Add. 1772.1 

Hemmeter, John C. Methodik der 
gleichzeitigen Registrierung des Atem- 
und Herzrhythmus bei Selacbiern. 
Zeitschr. Biol. Techn., 1911, 2, 236. 

Add. 1911.1 

Vagushemmung und die anor- 

ganischen Salze des Herzens. I. Mit- 
teilung. Untersuchungen am Herzen 
von Elasmobranchiern. Biochem. 
Zeitschr., 1914, 63, 118-139. 

Add. 1914.1 

CaO-Gehalt in gereiztem oder vagusge- 
hemmtem Herzen unverfindert, MgO etwas 
erhoht, NaCl verringert. 

Zur Biochemie des Vagusprob- 

lems. II. Mitteilung. Wechselseitige 
Oder gekrcuzte Zirkulation zwischen 
zwei Selachierherzen zur Entscheidung 
der Frage, ob Vagushemmung des 
einen Herzens Verlangsamung oder 
Aufhebung der Funktion des anderen 
durch Leitung des Blutes von A ” 
nach “ B ” verursachenkann. Biochem. 
Zeitschr., 1914, 63, 140-150. 2 figs. 

Add. 1914.2 

Aus gehemmten Herzen wird ins durch- 
fiieasende Blut niebts ausgeschieden, wodurch 
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T&tigkcit eincs 2. Herzen dersclben Spezies 
verlangsamt oder zum Stillstand gebracht 
werden kann. 


Henderson, J. B. Nortlieast coast 
fisheries (In his American diplomatic 
questions, 1901, 449-529). 

Add. 1901.1 

A well-balanced and clear account, with 
mstoncal sketch. 


Henicke, F. Die Fischo. Illust. 
^atu^g. Thiere 1882, 2, 343-351. 

Add. 1882.1 

Henkel, Fr., Baum, //., & Stansch, 

K. Die Pflanzen und Fische des 
otewasser-Aquariuras, seine Anlage, 
Pflege und Unterhaltung. Darmstadt, 
1907. 74 p. 92 figs. 8°. Add. 1907.1 

Henking, H. Fiinf-und-zwanzig 
Jahre im Dienste der deutsche Sce- 
fischerei. Ein Riickblick auf die 
Fatigkeit des deutschen Seefischerei- 
Verems. Berlin, 1910. 216 p. map. 

^ Add. 1910.1 

c Seofischerschulen des deutschen See- 

Mcherei-Vereins.” “Die Samariterkurse des 
deutschen Seefischerei-Vereins.” 


Henking, 
I>uge, F. 

& Wilhelm. 



Wilhelm, 0., & 
Duge, Henking, 


1887, 18. ser. 4, 68-69. — Bull. Soc. 
Philomath. Paris, 1887, 7. ser. 11, 
116-119. Add. 1887.1 

La segmentation m6tanierique 

de la inoelle allongee ■ des potssons. 
Bull. Soc. Philomath. Paris, 1887-88 
(1888), 7. ser. 12, 125-127. Add. 1888.1 

Histoire naturelle de la sardine. 

Rev. Marit. Colon., 1891. 108, 460-468. 

Add. 1891.1 

Xouvelle recherehes sur la di- 

vbion cellulaire indirecte ide la truitei, 
•Journ. Anat. Physiol. Paris, 1891, 27, 
397-423. pi. Add. 1891.2 

Hennicke, Carl R. Eine eigentiim- 
liche Augenerkrankung bei Goldfischen. 
Zool. Garten, 1902, 43, 325. 

Add. 1902.1 

Hennig, Edwin. Mesozoische Wir- 
beltierfunde in Adamaua. (In Mann, 
0., & Hennig, E., Mesozoische Ablage- 
rungen in Adamaua, Kamerun. Beitr. 
Geol. Erforsch. Deutschen Schutzge- 
biete, Berlin, 1913. hft. 7, 10-29. pi.) 

Add. 1913.1 

Lepidotus manni n. sp., Cretaceous of Kam- 
erun. 


Heim, A . W. The range of size in 
vertebrates. Amer. Naturalist, 1912, 
46. 157-162. Add. 1912.1 


Henneguy, Louis Fdix. D^veloppe- 

raent du systeme nerveux de la corde 
oor^le, et du m6soderme chez la truite. 

Vr Soc. Biol. Parts, 1882, 34, 

^06-759. Add. 1882.1 


.. T ^^'^*sion des noyaux et forma- 
tion des cellules dans la parablaste des 
Poissons os.seux. C. R. M6m. Soc. 
Biol. Pans, 1882, 34, 142-144. 

Add. 1882.2 


, Sur un infusoire flagelM ecto- 
poissons. Journ. Microg., 

1883 7, 216-217 -C. R. Mfim. Socl 

Biol. Pans, 1884, 36, 137-139. 

Add. 1883.1 


De la ligne primitive des 
poisons osseux. C. R. M6m. Soc. 
Biol. Pans, 1884, 36, 702-706. 

Add. 1884.1 

■ Note sur un infusoire flagelI6 
ectoparasite de la truite. Arch. Zool. 
Bxper., 1884, 2, 403-411. Add. 1884.2 


^ Note sur le v^sicule de Bal- 
biani, C. R. M6m. Soc. Biol. Paris, 


Wissenschaftliche Ergebnisse 

der Tendaguru-Expedition 1909-1912. 
Die Fischreste unter den Funden der 
Tendaguru-Expedition. Arch. Biontol., 
1914, 3, Heft 4, 291-312. 4 figs. pi. 

Add. 1914.1 

Records Lepidotus minor Ag. from the 
Wealden; Carcharodon megalodon Ag. from 
Miocene of Kitunda near Lindi; Corax helerodon 
Reusa, Scapanorhynchus raphiodon Ag., and 
Lamna sp. from Upper Cretaceous near Lindi, 
German East Africa. 


Henrivaux, Jules, La destruction 
des mouches et des moustiques dan- 
gereux par des nouveaux moyens. La 
Nature, 1912, 40, pt. 2, 101-102. 5 figs. 

Add. 1912.1 

Use of “millions" fish, Lebistes. 


Henry, Herbert. On the h®mopro- 
tozoa of British sea fish (a preliminary 
note) Journ. Pathol. Bacteriol. 1910 
14. Add. 1910.1 


ibpirocncBta poUachit: a new 

blood-inhabiting parasite from Gadtis 
pollachiue, the pollack: with a note on 
the occurrence of certain intracor- 
puscular bodies in the blood of the 
Gadidae. Journ. Pathol. Bacteriol 
1912-13, 17, 160-163. pi. 

Add. 1912.1 
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Henry, H. 

A list of blood parasites of sea 

fish taken at Plymouth. Joum. Marine 
Biol. A.ssoc. Plymouth, 1910--13 (1913), 
n. s. 9, 570-571. Add. 1913.1 

Henry, W. Observations on the 
habits of the salmon family. Trans. 
Lit. Hist. Soc. Quebec [1838?] 3, 347- 
364. Add. 1838.1 

Hensen, Vidor. Ueber das Verhal- 
ten der Fische des Meeres beim Laichen 
und die Wichtigkeit dieses Vorganges 
fur die Fischer. (In Meyer, H. A., 
Mobius, K., Karsten, G., & Hensen, V. 
Gemeinfassliche Mittheilungen aus den 
Untersuchungen der Kommission zur 
wissenschaftlichen Untersuchung der 
deutschen Meere. Herausgegeben im 
Auftrage des Koniglichen Ministeriums 
fur Landwirthschaft, Domanen und 
Forsten. Kiel, 1880. p. 41-56. 3 figs.) 

Add. 1880.1 

Ueber das Horen der Fische. 

Miinchener Med. Wochenschr., 1904, 
61, 42. Add. 1904.1 

Ein Fortschritt in der Biologie 

der Fische iClupea). Die Natur- 
wissenschaften, 1914, 2. Jahrg., 650- 
654. Add. 1914.1 

“ Wachstuma- und Alterbestimmungen nach 
Jahresringen der Heringsschuppe.” 

Henshall, James A. Black bass 
fishing (in Mayer, A. M., Sport with 
gun and rod, etc., p. 379-395. New 

York, 1883) Add. 1883.1 

This is the full title for Anon. no. 284, iii. 

Camping and cruising in Florida. 

Cincinnati, 1884. 248 p. Add. 1884.1 

List of 120 fishes observed, p. 235-241. 

^ The angling exhibit at the 

World’s Fair. Trans. Amer. Fisheries 
Soc., 1893, 129-131. Add. 1893.1 

A plea for the development and 

protection of Florida fish and fisheries. 
Bull. V. S. Fish Comm. 1897 (1898), 
253-255. Add. 1898.1 

Mascalonge or maskinonge. 

Forest <fe Stream, 1904, 62, 253. 

Add. 1904.1 

Favourite fish and fishing. Lon- 
don, 1909. 204 p. illust. 8®. 

Add. 1909.1 

Henshaw, H.W. Number of species 
of living vertebrates. Science, 1912, 
n. s. 36, 317-318. Add. 1912.1 

12,000 6sbes. 


Herbert, M. J, “ Canned gold- 
fish ” [Salmon] The rich harvest of the 
north Pacific coast. Scient. Amer. 
Suppl., 1914, 78, 276-277. 7 figs. 

Add. 1914.1 

Herbst, J. F. W. Beschreibung der 
Flinder oder Hellebluttenlaus. Schr. 
Ges. Naturf. Freunde Berlin, 1782, 3, 
94. fig. Add. 1782.1 

Herdman, William Abbott [1858- ] 
Some experiments on feeding fishes with 
nudibranchs. Nature, 1890, 42, 201- 
203. Add. 1890.1 

Distribution of marine organ- 
isms. [Presidential address to the Zool. 
Sect.] Kept. Brit. Assoc. Advanc. Sci., 
1895, 698-713. Add. 1895.1 

The marine fauna of the dis- 
trict, and the work of the Liverpool 
Marine Biological Committee. (In 
Handbook to Liverpool and the neigh- 
bourhood . . . Brit. Assoc. Advanc. 
Sci., Liverpool, 1896. 191 p. 5 maps. 
8°.) Add. 1896.1 

Report on the investigations 

carried on during 1913 in connection 
with the Lancashire Sea-fisheries Lab- 
oratory at the University of Liverpool 
and the seafish liatchery at Piel, near 
Barrow. Proc. Trans. Liverpool Biol. 
Soc., 1914, 28, 91-466. pis. 

Add. 1914.1 

Herdman, W, A., & Riddell, -TT. 
The plankton on the west coast of 
Scotland in relation to that of the 
Irish sea. Part ii. Kept. Lancashire 
Sea-Fisheries Labor. Liverpool, 1911 
(1912), 155-174. Add. 1912.1 

Herdman, W. A., & Scott, A. An 

intensive study of the marine plankton 
around the south end of the Isle of 
Man. Pt. iv. 19. Kept. Lancashire Sea- 
Fish. Labor. Liverpool, 1910 (1911), 
191-232. Ibid., 1911 (1912), pt. v, 
127-154. Ibid., 1913 (1914), pt. vii, 
279-296. Add. 1911.1 

HSricourt, J., & Richet, Ch. 

Action locale du s6rum d’anguille, 
S^rothdrapie centre les effets toxique 
du s6rum d'angiiille. C. R. Mto. 
Soc. Biol. Paris, 1897, 10. ser. 4 (49), 

74^75. Add. 1897.1 

S6roth6rapie in vitro dans I’in- 

toxication par le sang d^anguille. C. R. 
M6m. Soc. Biol. Paris, 1897, 10. s6r. 4 
(49), 367-369. Add. 1897.2 
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Herman, Otto. Umbra canina 
(Mars.) Term. Fuz., 1882, 6, 191-193. 
pi. Add. 1882.1 

Text in Hungarian, r^sumd in German, p. 
275. 

Hermann, Fritz. Barbus pyrrhop^ 
tents. Wochenschr. Aquar.-Terrar. 
Kunde, 1906, 3. Jahrg., 367-368. 6g. 

Add. 1906.1 

Hermann , Joh. (prceses) Disser- 
tatio: Affinitatum animalium tabula 
brevi commentario illustrata. Argen- 
torati, 1777. 15 p. pi. 4®. 

Add. 1777.1 

Geo. Ccph. Wurtz, respond. Another edition, 
Argentorati. 1783. 

Affinitatum animalium olim 

academico specimine edita, nunc uberi- 
ore commentario illustrata cum an- 
notationibus ad historiam naturalcm 
animalium augendam facientibus. .\r- 
gentorati, 1783. 4®. Add. 1783.1 

Agit doctc de mammalibus. avibus, anjphi- 
biis & piscibus. 

Hermann, L. Xcue vcrmcintliche 
Argumente ftir die Moleculartbeorie dcs 
Musckel- und Nervenstroms. Archiv. 
Gesammt. Physiol., 1881, 26, 483^93. 

Add. 1881.1 

Based on study of electric fishes. 

Herold, B. Danio malabariens. 
Blatt. Aquar.-Terrar. Kunde, 1914, 25. 
Jahrg., 585-586. fig. Add. 1914.1 

Herrick, Charles Judson [1868- ] 

{Review of Pleuronectes (the plaice) 
by Cole, F. .1., & Johnstone, J., 1901. li 
Science, 1902, n. s. 16 , 465-466. 

Add. 1902.1 

The sense of taste in fishes. 

Science, 1902, n. s. 16 , 345. 

Add. 1902.2 

The anatomy of the mackerel. 

Joum. Comp. Anat. Psych., 1904, 14 , 
83-84. Add. 1904.1 

Review of Allis, E. P., Jr.. 1903.4 

Heirick, Clarence L. [1858- ] 

Contribution to the morphology of 
the bony fishe.s. Part 2. Studies on 
the brain of some American fresh- 
water fishes (continued). Joum. Comp. 
Neurol., 1892, 2, 21-72. Add. 1892.1 

Notes upon the histology of 

the central nervous system of verte- 
brates (In Festschrift zum siebenzig- 
sten Geburtstage R. Leuckarts, etc. 
Leipzig, 1892. xv, 413 p. illust. 4®.) 

Add. 1892.2 


Herrick, E. C., & Dana, J. D. See 
Dana & Herrick. 

Herrick, Francis Hobart. An ab- 
normal black bass. Science, 1885, 6, 
243-244. Add. 1885.1 

Herrmann, M. Christian Gotthold. 
Kurzer Unterricht fiir den practischen 
Landwirth, neue Fischteiche mit we- 
nigen Kosten anzulegen, die Teich- 
damme wider Uebers(;hwemmung in 
Sicherheit zu setzen, die Fischnahrung 
nach gewissen Erfahrungen zu ver- 
mehren, und die Wii.sserung nach physi- 
kalischcn Grtinden zu veranstalten, 
nebst Vorschlagcn die Stallfutterung 
ohne ktinstliche Futterkniuter sicher 
zu grtinden. Frevl)urg, 1701. 8®. 

Add. 1701.1 

Herter, Erwin. Veber den Einfluss 
der Zuboreitung auf die Verdaulichkeit 
von Rind- und Fisch-Fleisch, nach Ver- 
suchen von Hrn. Dr. Popoff. Arch. 
.-\nat. Physiol. {Physiol. Abth.), 1889, 
501-563. Add. 1889.1 

Hertwig,Gu7jf/jcr, & Hertwig, Paula. 
Beeinflussung der miinnlichen Keim- 
zcllen durch chemischc Stoffe. Arch. 
Mikr. Anat. 1913, 83 , 2. Abth., 207- 
306. 2p!s. &6figs. Add. 1913.1 

Schadigung der Kernsubstanz, die zu allerici 
embryonalen Missbildungen, sowio zu einer 

f )arthogenetischen nur durch den Eikcrn ge- 
eitcten Entwicklung fubren kann. 

(jobtu« jozo studied. 

Kreuzungsversuche an Knoch- 

enfischen. Arch. Mikr. Anat., 1914, 
84 , 2. Abth., 49-88. pi. Add. 1914.1 

** Idioplasmatischc Disharmonie der Kern- 
substanzen." 

Hertwig, \Wilhelm August] Oscar. 
Die Lchre von den Keimbliittem. (In 
his Handbueh Entwickelungslehre der 
Wirbeltiere, 1, pt. 1. Jena, 1900) 

Add. 1903.1 

Issued 1903. Fishes, p. 713-733, 31 figs: 
770-818. 82 figs. 

Missbildungen und Mehrfach- 

bildungen, die durch Storung der ersten 
Entwickelungsprozesse hervorgerugen 
werden. (In his Handbueh Entwicke- 
lungslehre der Wirbeltiere, vol. i, pt. 1. 
Jena, 1906.) Add. 1903.2 

Issued 1903; Fishes, p. 977-983, 10 figs; 
986-993. 7 figs. 

Herzenstein, Salomon Markovich. 
[1854?-1894) For biography and list 
of works, see Bull. Acad. Sci. St. Peters- 
burg, 1896, 4 , 2-11. 
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Hess, C. Zur Physiologie und Pa- 
thologic des Pigmentepithels. (Anguilla] 
Ber. Opthal. Ges. Heidelberg, 1902, 352- 
357. Add. 1902.1 

Gesichtsinn (In Winterstein, 

Hans. Handbuch der vergleichenden 
Physiologie, Bd. IV, p. 555-840. 45 
figs. Jena, 1912). Add. 1912.1 

i. Lichtsinn bei Fischen, p. 600-623, 7 figs, 
ii. Das Sehorgan der Wirbeltiere, p. 719-762. 
14 figs. iii. Akkommodation bei Fischeo, 
p. 790-793. pi. & fig. 

Ueber Entwicklung von Licht- 

sinn und Farbensinn in der Tierreihe. 
Verb. Ges. Deutsch. Nat. Aerzte, 1913, 
85. Vers., 1. Teii, 128-147. — Die 
Naturwissenschaften, 1913, 1. Jahrg., 
1005-1006. Add. 1913.1 

Untersuchungen zur Physiologie 

des Gesichtsinnes der Fische. Zeitschr. 
Biol., 1914, 63, 245-274. 14 figs. 

Add. 1914.1 

Verhalten eich wie ein total farbeDblinder 
Mensch. 

Hesse, Richard. Die Lichtempfin- 
dung des Amphioxus. Eine Antwort 
an Prof. W. Krause. Anat. Anz., 1898, 
14, 556-557. Add. 1898.1 


Gegend von Rohrschach. Schweiz. 
Fischereizeitung, 1911, 19, no. 2, 25-30. 

Add. 1911.1 

Hewitt, C. G. The insect food of 
fresh-water fishes; its economic im- 
portance in relation to fish culture and 
the conservation of fresh-water fish. 
Ann. Kept. Canad. Conserv. Comm., 
Ottawa, 1913, 4, 104-114. Add. 1913.1 

Hewson, William [1739-1774]. The 
state of the controversy concerning 
the discovery of the lacteals and 
lymphatics in birds, fish, and the ani- 
mals called amphibians. London, 1769. 
4 p. 4°. Add. 1769.1 

An experimental inquiry into 

the properties of the blood, . . . and 
an appendix relating to the discovery 
of the lymphatic system in birds, fish 
and the animals called amphibians. 
London, 1771. xvi, 204 p. 12®. 

Add. 1771.1 

Other eda., London, 1772, & 1780. 

Heyking, Eine Karpfenstadt 

(Rybniki Fischereizeitung, 1911, 14, 
no. 33, 545-547. Add. 1911.1 


Die Sehorgane des Amphioxus. 

Wurttemb. Jahreshefte, 1898, 64, 

Ixxxiii-lxxxiv. Add. 1898.2 

Untersuchung fiber die Licht- 

empfindung bei niederen Tieren. IV. 
Das Sehorgan des Amphioxus. Zeit. 
Wiss. Zool., 1898, 63, 456-464. pi. 

Add. 1898.3 

Wie Fische steigen und sinken. 

Blatt. Aquar.-Terrar. Kunde, 1913, 24. 
Jahrg., 24-25. Add. 1913.1 

Physiologiscbes Ubcr Schwimmblase. 

Hessler, Ernst, Ueber den Bau und 
die Funktion der Fischblase. Wochen- 
schr. Aquar.-Terrar. Kunde, 1914, 11. 
Jahrg., 62-63; 86-87; 105-106. 3 figs. 

Add. 1914.1 

Heublein, Carl Jacob. Beschreibung 
einer neuen Fischer-Gerathschaft, er- 
funden und mit Nutzen versucht. 
Konig. Schwed. Akad. Abhandl., 1774, 
43. Add. 1774.1 

note under Kftatner, A. G. 

Beskrifning pS. njd-t fiskered- 

skap, upfunnet ocn med nytta forsokt. 
K. Swensk. Wet. Acad. Handl., 1774, 41. 

Add. 1774.2 

Heuscher, Johannes. Zur Ge- 
echichte der Bodenseefischerei in der 


Wanderung durch deutsche 

Teichwirtschaften. Fischerei-Zeitg., 
1912, 16, 501-504; 517-519. 

Add. 1912.1 


Zur Geschichte der kfinstlichen 

Fischzucht. Deutsch. Fischerei-Zeitg., 
1913, 16, 485-486; 501. Add. 1913.1 

Das Fischereirecht der Neu- 

mfihle bei Allenstein. Arch. Fische- 
reigesch., 1914, Heft 2, 142-143. 

Add. 1914.1 


Hickson, S. J. A naturalist in 
north Celebes. London, 1889. 392 p. 
illust. Add. 1889.1 

Caudal breathing of PeriophthalmuB, p. 30- 
31; fishes in general, p. 112-116; 137-138; 221; 
fishing methods, p. 199-202. List of fishes, p. 
262. 


Higurashi, Chu. On the German 
carp introduced in Japan (Text in 
Japanese] Gyogaku Zasshi iJourn. 
Ichthyol.] 1914, 1, no. 3, 2-3. 

Add. 1914.1 


Hilgendorf, Franz Martin [1839- ] 

Pterothrissus, eine neue Clupeidengat- 
tung. Act. Soc. Leopoldina, 1877, pt. 
13, 127-128. Add. 1877.1 

Pterothrissus Hilgendorf; orthotype P. oi»$u 
Hilgendorf; replaces Bathythrissa Gtbr. (Nov. 
1. 1877.) 
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Ueber die Synonymic der Gat- 

tung Pterothrissus. Sitzber. Naturf. 
Freunde. Berlin, 1887, 187-188. 

Add 1887.1 

Pisces. (In Ehrenberg, C. G. 

leones adhuc ineditje, &c. Berolini, 

1899. 17 p. 32 pis. fol.) 

Add. 1899.1 

Hill, Charles. Developmental his- 
tory of primary segments of the verte- 
brate head. Zool. Jahrb. {Anat. Abth.), 

1900, 13 , 393-440. 3 pis. 4 text-figs. 

Add. 1900.1 

Teleosts, 404-424. 

Hill, J. Fossils arranged according 
to their obvious characters. London, 
1771, 420 p. 8°. Add. 1771.1 

An idea of an artificial arrange- 
ment of fossils, also of a natural method. 
London, 1774, 40 p. 8°. Add. 1774.1 

Hill, Richard. Fishes of the Jamaica 
shores and rivers. Trans. Jamaica 
Soc. Art.s, 1855. Add. 1S55.1 

Hill, Robert T. Geography and 
geolop^ of the Block and Grand 
Prairies, Texas. 21. Ann. Kept. U. S. 
Geol. Survey, 1901, pt. 7. Add. 1901.1 

Macrepiatius arenalua Cope, in Comanche 
beds of the Cretaceous, p. 159. pi. 24. 

Hillhouse, William. Indian notices, 
etc., also the ichthyology' of the fresh 
waters of the interior tof British Guianai 
Demerara, 1825. Add. 1825.1 

Viviparity alleged and then oral gestation 
described for 18 siluroids, from page 108 on. 

Hilton, Williain A. Record of two 
fish [Porichthys nolatus and Mola mola], 
not before mentioned, from Laguna. 
Journ. Entom. Zool. Claremont, 1914, 
6, 233. Add. 1914.1 

Hinckley, Isaac. The fish-eating 
cows of Provincetown, Mass. Bull. 
U. S. Fish Comm., 1881, 1 , 134. 

Add. 1881.1 

Hi^elmann, . Injuries to the 

fisheries of the Baltic by seals. Bull. 
U. S. Fish Comm., 1887, 7, 81-83. 

Add. 1887.1 

Hipler, J. Das Laichgeschaft des 
maulbrutenden Kampffisches {Bella 
pugnax) in der Nachzucht. Blatt. 
Aouar.-Terrar. Kunde, 1914, 25. 
Jahrg., 473-477. fig. Add. 1914.1 

Hirsch, Erwin. Untersuchungen 
fiber die biologische Wirkung einiger 


Salze. Zool. Jahrb., Abt. Allg. Zool., 
1914, 34, 559-682. Add. 1914.1 

Bestiinrnung der hochsten ertriiglichcn Kon- 
icntratiou. Kinfluss auf Pigmentierung. 

Hirschfeld, . Fiinf Fiille von 

Fischvergiftung mit drei Todesfallen. 
Vicrtljahrschr. Gorichtl. Med., Berlin, 
1885, n. F. 43, 283-293. Add. 1885.1 

His, ir. Zur Frage der Liingsver- 
wachsung von Wirbelthiereinbryonen. 
Verb. Anat. Ges., 1891, 70-83. 13 text- 
figs. Add. 1891.1 

Bound in back of Anat. Anz., 1891, 6. 

Lecithoblast und Angioblast der 

Wirbelthiore. Abhandl. Siichs. Ges. 
Wiss., Math.-Phys. Cl., 1900, 26, 173- 
328. 102 text-figs. Add. 1900.1 

Shark and salmon nmterial largely u.sed. 

Hjort, Johan. Xorges fiskerier. I. 
Norsk havfiske. Bergen, 1905. 373 p. 
charts, tabs. &. ills. Add. 1905.1 

Hjort, J., Dahl, K. Fiskeforsok i 
norske fjorde. Kristiania, 1899. 174 

p. 40 figs. 3 maps. Add. 1899.1 

Hjortberg, Gustaf Frederic. Be- 
schreibung einer Guaperva (Ptero- 
phrync] die in dem Secgewachse Sargazo 
gefangen worden. Konig. Schwed. Akad. 
Abhandl., 1768 (1771), 30, 353-355. 
fig. Add. 1771.1 

Hobson, Edmund C. On the 
Callorhynchus australis. Tasmanian 
Journ. Nat. Sci., 1842, 1 , 14-20. 2 figs. 

Add. 1842.1 

Hochstetter, Die Entwicke- 

lung des Blutgcfassystems. (In Hert- 
wig, O., Handbuch Entwickelungeslehre 
der Wirbeltiere, vol. iii, p. 2, Jena, 
1906) Add. 1906.1 

Fische: p. 21-26. 7 figs.: p. 57-61. 6 figs.: p. 
85-93, 7 figs.: p. 104: p. 111-112, fig.; p. 116- 
123, 18 figs.; p. 152-153, fig. 

Hodge, F. W. {editor) Handbook of 
American Indians. Bureau American 
Ethnology. Washington, 1910. 

Add. 1910.1 

Poisons, poisoning of fishes, pt. 2, p. 273. 

Hodgson, W. Trout fishing. Lon- 
don, 1904. pi. 8°. Add. 1904.1 

Salmon fishing. London, 1906. 

8 figs. 10 pis. 8°. Add. 1906.1 

How to fish; treatise on trout 

and trout-fishers. London, 1907. 390 
p. illust. 8®. Add. 1907.1 


94 


AMERICAN MUSEUM OF NATURAL HISTORY 


HOE 


Paulas Peronius Cato [1851- 

1914] For a memorial notice, see in 

Verslag Konink. Akad. Wetensch., wis- 

nat. Afd., Amsterdam, 1914, 22, 1224- 

122S. 


zucht, Miinchen, 1903, 47, 79. — 
Berlin. Tieriirzt. Wochenschr., 1903, no. 
32, 500. Add. 1903.1 

Abstracts of Hofer, B., 1903.1 


Les Clupeides (le Hareng ex- 
cept^) et leurs migrations. Conseil. 
Ferman. Internat. Explor. de la Mer 
Rapp. & Proc. Verb., 1914, 18, 69. 

Add. 1914.1 


^ * Cichlosoma faceium. 
\\ochenschr Aquar.-Terrar. 'Kunde, 
1914, 11. Jahrg., 329—332. 2 figs. 

Add. 1914.1 


Hoernes, R. Elemente der Palaeon- 
jPa*®ozoologie) Leipzig, 1884. 


594 p. 8 


Add. 1884.1 


Ho^erg Carl Frid. Fischgalle ein 
Mittel wider die Blindheit. Berlin 

330. — Gaz. Lit. Eur., 

Anzeige, 

pt. 6, 241. — Alt. Gel. Merc., 1767, 377. 

Add. 1767.1 


Hofer, Bruno [1861- ] Ueber 

Erkrankungen von Fischen durch 

Zeitg., 1894, 

19, 202-205. Add. 1894.1 


T • j die Fischsterben in der 

Lindauer Ach und dessen Ursache. 
Allg. Fischerei Zeitg., 1895, 20, 394. 

Add. 1895.1 


~~ Krankheiteu der Fische. 
3* Fortsetzung. Jahresb. Fortschr. 
Lehre Path. Microorganism., Braun- 
schweig, 1901 (1903), 17, 545-546. 

Add. 1903.2 

Review of Hofer, B., 1901.1 

“ F)ie Schlaffsucht des Karpfens. 
Allg. Fischerei Zeitg., Miinchen, 1904, 
29, 48-49. fig. — Bull. Instit. Pasteur, 
Pans, 1904, 2, 215-216. Add. 1904.1 

Hofer, B,, & Vogt, C. See Vogt & 
Hofer. 


Hofer, J. Vom Wallenst^tersee 
und seinen Coregonen. Schweiz. Fi- 
scherei Zeitg., 1914, 22 Jahrg., 6-8. 

Add. 1914.1 


Hoffmann, Christian Karl. Con- 
tributions A I'histoire du d^veloppe- 
ment d^ Plagiostomes. Arch. N^er- 
land. Sci. Exact. Nat., Haarlem, 1881, 
16, 1-19; 97-115. 2 pis. Add. 1881.1 


(Over den oorsprong en de 

beteekenis der zoogenaainde vrije ker- 
nen en van den voedingsdooier bij de 
beenvisschen.j Versl. Akad. Meded. 
Amsterdam, 1889, 6, 3-4. Add. 1889.1 


—- L eber Fischkrankheiten. Zeit- 
schr. Fischerei, 1895, 20. IbU., 1897, 22. 

Add. 1895.2 


F>ie Infektion der Fische n 

Myxosporidien. Allg. Fischerei Zeiti 
Munchen, 1896, 21, 38-39. 

Add. 1896 


-- Erne bisher unbekannte Erkrank- 
ung der Kiemen bei der Forellen. Allg. 
Fischerei Zeitg., Munchen, 1898, 23, 
256-257. Add. 1898.1 


„ : Blinde Fische. Allg. Fischerei 

/-eitg., Munchen, 1898, 23, 246. 

Add. 1898.2 

r Einheimische Parasiten in Ame- 
nkanischen Salmoniden. Allg. Fischerei 
Zeitg., Munchen, 1898, 23, 246-247. 

Add. 1898.3 


Fleckenkrankheit der Eier. 
M Zeitg., Munchen, 1898, 

23, 156-158. Add. 1898.4 

, 7 Drehkrankheit der Regen- 

bogenforelle. Wochenschr. Tierh. Vieh- 


— ; — Over de ontwikkelingsgeschie- 
denis van de aorta en het hart bij het 
embryo van den haai {Acanthias vul^- 
garis). Versl. Akad. Meded. Amster- 
dam, 1892, 9, 349-350. Add. 1892.1 

Hoffmann, Ludwig. Das Visceral- 
skelet von Pristiophorus. Zool. Jahrb. 
{Ahih. Anal.), 1914, 38, 157-210. 11 

figs. pi. Add. 1914.1 

"Zwischenstellung zwischen Haien und Ro- 
chen.” 

Hoffmeyer, Navnene paa de 

almindelige ferskvandsfisk (Fischnameni 

Ferskvandsfiskeribladet, 1912, Heft 3, 

15-. Ibid., Heft 4, 24-. Ibid., 

Heft 5, 30-. Add. 1912.1 

Hoffmeyer, C. W. Untersuchungen 
fiber normales und abnormales Fisch- 
blut. Bern, 1907. 31 p. 8^ 

Add. 1907.1 

See also Hoffmeyer, C. W., 1907.1. 

Hofland, T. C. British angler’s 
manual . . . with all the interesting 
plates. London, 1839. 16, 410 p. 8®. 

Add. 1839.1 
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Hogg, John. On the existence of 
branchiae in the young Caeciliae : and on 
a modification and extension of the 
branchial classification of the Amphibia. 
Ann. Mag. Nat. Hist., 1841, 7, 353-363. 

Add. 1841.1 

Protomelus, ortbotype Lepidosiren annecttns 
Ow., p. 359. 

Amphibichthys, orthot>'pe Lepidosiren para- 
doxa Fit*, p. 3C2. 

On the artificial introduction of 

a breed of salmon into the river Swale. 
Proc. Linn. Soc. London, 1855, 2, 178- 
179. Add. 1855.1 

Hohenleiter, Wolfgang, & Fritz, 
Marlin. Das Fischereibuch Kaiser 
Maximilians I. Mit acht Gleichzei- 
tigen Bildern und einer Lichtdrucktafel. 
Unter Mitwirkung von Ludwig Freih. 
V. Lazarin, herausgegeben von Dr. 
Michael Mayr. Innsbruck, 1901. xxviii, 
52 p. 9pls. fol. Add. 1901.1 

Facsimile reproduction of one of the books 

? lanned and ordered written by Maximilian 
Executed _by Wolfgang Hohenleiter, from 
ma^rial provided by the Imperial Master of 
Fisheries, Martin Frit*. 

Holandre, . Note sur un pois- 

son du genre salmo qui n’a pas encore 
^t4 signal^ dans Ic d^partement de la 
Moselle. M6m. Soc. Hist. Nat. D^pt. 
Moselle, Metz, 1843, 1, cahier, 116. 

Add. 1843.1 

Holder, Charlea Frederick [1851-1915] 
The nest builders of the sea. Har- 
per’s Mag., 1883, 68, 98-107. 

Add. 1883.1 

,, -Marvels of animal life. New 

York, 1885. 240 p. 31 pis. 

Add. 1885.1 

Many notes on fiabes* 

Stories of animal life. New 

York, 1899. Add. 1899.1 

interesting accounts of fishes, p. 39; 

115; 168; 194; 208; 228; 239. 

Fishing with remora. 

Half hours with fishes, reptiles, 
and birds. New York, 1906. 255 p. 

Add. 1906.1 

Fishes, p. 7-79. 

“ ' Life in the open. Sport with 

rod, gun, horse and hound in Southern 
OaUfornia. New York, 1906. 401 p. 
“Is- Add. 1906.2 

Much data about fish and fishing. 

>_■ The fishes of the Pacific coast. 

New York, 1912. Ill p. illust. 

Add. 1912.1 


Attempts to protect the sea fish- 
eries of southern California. California 
Fish & Game, 1914, 1, no. 3, 9-19. 

Add. 1914.1 

Salt water game fishing. New 

York, 1914. 163 p. illust. 

Add. 1914.2 

Holdsworth, Edwin Tri7/iam Hunt. 
Handbook to the fish-house in the gar- 
dens of the Zoological Society of Lon- 
don. London, 1860. 50 p. illust. 8®. 

Add. 1860.1 

HoldswoHh, R. On a specimen of 
the Umbrina {Scicena aquila Cuv.) 
taken on the south coast of Devon. 
Proc. Zool. Soc. London, 1830-31 
(1831), 112. Add. 1831.1 

Holland, Eugene. Faunc populaire 
de la P'rance. 13 vols. Paris, 1877- 
1911. Add. 1877.1 

Fishes, vol. Ill (1881), 82-185; vol. XI (1910), 
150-248. 

Hollande, A. C. Valeur nutritive 
de la chair de quelques poissons exo- 
tiques import^s en France durant ces 
dernieres ann^es. Bull. Sci. Pharmacol., 
1913, 20, 405. Add. 1913.1 

Holm, lac. Wolrad. Dissertatio de 
pisce, a quo Jonas absorptus fuit. 
Hafniae, 1766, 4°. Add. 1766.1 

Holmes, E. Notes and sketches of 
the wild land explored. Prelim. Kept. 
Nat. Hist. Geol. Maine, 1861, 331-360. 

Add. 1861.1 

Fishes, p. 353. 

Holmquist, Otto. Der Musculus 
protractor hyoidei (geniohyoideus ant.) 
und der Senkungsmechanismus des 
Unterkiefers bei den Knochenfischen, 
zugleich ein Beitrag zur Kenntnis 
der Atembewegungen. Fysiogr. Sallsk. 
Handl. Lund, 1910, 21, 1. Anstract in 
Centralb. Allgem. Exper. Biol., 1911, 
2, 231. Add. 1910.1 

Apparently same as Holmquist, Otto, 1910.1. 

Holmwood, Francis. (Fishing with 
the Chazo (Remora) in Zanzibari 
Official catalogue, Intern. Fisheries 
Exhib. London, 1883, 381-382. 

Add. 1883.1 

Holt, Charles F. Breeding of black 
bass. Forest & Stream, 1886, 26, 91. 

Add. 1886.1 

Holt, Ernest W. L. Some stages in 
the development of the brain of Clupea 
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Holt, E. \V. L. 

harengus. Proc. Roy. Soc. London, 
1890, 47, 199-202. Add. 1890.1 

(Note on Argnoglossics lalema 

(Walb).i Journ. Mar. Biol. Assoc., 
1891-92 (1892), n. s. 2, no. 3, 283. 

Add. 1892.1 

(Note on Crystallogobius nils- 

sonii (Diib. and Kor.)i Journ. Mar. 
Biol. Assoc., 1891-92 (1892), n. s. 2, no. 
3, 283. Add. 1892.2 

{^ote onGadus esmarkii (Nilss.)i 

Journ. Mar. Biol. Assoc., 1891-92 
(1892), n. s. 2, no. 3, 282. Add. 1892.3 

, (Note on Hippoglosstis vulgaris 

Linn. (The lialibut)) Journ. Mar. Biol. 
Assoc., 1891-92 (1892), n. s. 2, no. 4, 
399. Add. 1892.4 

. (Note on Rlwyubus rnaximus 

Linn. (The turbot)) Journ. Mar. Biol. 
Assoc., 1891-92 (1892), n. s. 2, no. 4, 
399-404. Add. 1892.5 

(Note on Scomber scomber Linn. 

(The mackerel)) Journ. Mar. Biol. 
Assoc., 1891-92 (1892), n. s. 2, no. 4, 
396-397. Add. 1892.6 

(Note on Sebastes norvegicus 

(Ascau)) Journ. Mar. Biol. Assoc., 
1891-92 (1892), n. s. 2, no. 3, 283. 

Add. 1892.7 

(Note on Chimcera mojistrosa 

Linn.) Journ. Mar. Biol. Assoc., 1893- 
95 (1893), n. s. 3, no. 1, 120. 

Add. 1893.1 

(Note on Gastrosleus pungitius 

Linn.) Journ. Mar. Biol. Assoc., 1893- 
95 (1893), n. s. 3, no. 1, 120. 

Add. 1893.2 

(Note on Lumpenus lampeiroe- 

formis Walbaum.) Journ. Mar. Biol. 
Assoc., 1893-95 (1893), n. s. 3, no. 1, 

120. Add. 1893.3 

(Note on Pleuronectes micro- 

cephalus Donov.i Journ. Mar. Biol. 
Assoc., 1893-95 (1893), n. s. 3, no. 1, 

121. Add. 1893.4 

(Note on Raniceps raninxis 

Linn.) Journ. Mar. Biol. Assoc., 1893- 
95 (1893), n. s. 3, no. 1, 119-120. 

Add. 1893.5 

(Note on Scorpcena dactylopfera, 

De la Roche) Journ. Mar. Biol. Assoc., 
1893-95 (1893), n. s. 3, no. 1, 121. 

Add. 1893.6 


(Note on Aphia pellucida Nardo) 

Journ. Mar. Biol. Assoc., 1897-99 
(1897), n. s. 6, no. 1, 89. Add. 1897.1 

Included in Holt, E. W. L., 1897.4. 

(Note on Arnoglossus grohmanni 

Bonaparte) Journ. Mar. Biol. Assoc., 
1897-99 (1897), n. s. 6, no. 1, 89. 

Add. 1897.2 

Included in Holt. E. W. L., 1897.4. 

(Note on Cantharus lineaius 

Mont.) Journ. Mar. Biol. Assoc., 1897- 
99 (1897), n. s. 6, no. 1, 89. 

Add. 1897.3 

Included in Holt, E. W. L., 1897.4. 

(Note on Gobius jeffreysii Giin- 

ther) Journ. Mar. Biol. Assoc., 1897- 
99 (1897), n. s. 6, no. 1, 89. 

Add. 1897.4 

Included in Holt, E. W. L., 1897.4. 

(Note on Murocna helena Linn.) 

Journ. Mar. Biol. Assoc., 1897-99 
(1897), n. s. 6, no. 1, 91. Add. 1897.5 

Included in Holt, E. W. L., 1897.4. 

(Note on Callionymus maculatus 

Bonap.) Journ. Mar. Biol. Assoc., 
1897-99 (1898), !►. s. 6, no. 3, 343. 

Add. 1898.1 

(Note on Cepola rubescens Linn.) 

Jopm. Mar. Biol. Assoc., 1897-99 

(1898), n. s. 6, no. 2, 197. Add. 1898.2 

(Note on Phrynorkombus uni^ 

maculatus Risso) Journ. Mar. Biol. 
Assoc., 1897-99 (1898), n. s. 6, no. 3, 
343. Add. 1898.3 

(Note on Trachinus draco Linn.) 

Journ. Mar. Biol. Assoc., 1897-99 

.(1898), n. s. 6, no. 2. 197. Add. 1898.4 

[Note on Trigla obscura Linn.) 

Journ. Mar. Biol. Assoc., 1897-99 

(1898), n. s. 6, no. 2, 197. Add. 1898.5 

(Note on Trygon pastinaca 

Linn, (stingray)i Journ. Mar. Biol. 
Assoc., 1897-99 (1898), n. s. 6, no. 2, 
198. Add. 1898.6 

Holt. E. W. L. & Garstang, W. 
(Note on Myliobalis aquila Linn. The 
eagle-ray.) Journ. Mar. Biol. Assoc., 
1897-99 (1898), n. s. 6, no. 2, 198. 

Add. 1898.1 

Holzapfel, E. Die Geologic des 
Nordabfalles der Eifel rait beson- 
derer Beriicksichtigung der Gegend 
von Aachen. Abh. Preuss. Geol, 
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Landesanst., 1910, n. s. Heft 66. 218 p. 
2 pis. & 15 figs. Add. 1910.1 

Contains incidental reference to fishes. 


Holzfuss, E. Die Atmung der Fische. 
Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 37-41. 10 figs. 

Add. 1914.1 

■ Die Fortpflanzung der Fische. 
Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 571-574. 4 figs. 

Add. 1914.2 

Home, Everard {Sir) [1756-1832] 
Observations on the structure of the 
stomachs of different animals, with 
view to elucidate the process of convert- 
ing animal and vegetable substances into 
Phil. Trans. Roy. Soc. London, 
1807,97, 139-178. 9 pis. Add. 1807.1 

The codfish, p. 145, pi. dc fig. ; the blue shark, 
p. •401. pi. d: fig. 


Hooker, (Sir) J. D. 128 water- 
colour drawings and pencil sketches of 
Antarctic fish made by Sir J. Hooker 
during the voyage of the “Erebus” and 
Terror,” 1839-43.1 Add. 1839.1 

(Nat^iraf^btory)“ Museum 


. Himalayan journals; or, notes 
? naturalist in Bengal, the Sikkim 
and Nepal Himalayas, etc. 2 vols. 
London, 1854. Add. 1854.1 


to ®oare fish, 80; 
fishing with baskets, 404. 

tickling fish. 

4 J. use of nets and wiers. 327; fishing with otters. 


* Collier, J. H. 
Collier & Hooper. 

Hoppe-Seyler, F. Ueber Unte 
scniede im chemischen Bau und d< 
Verdauung hoherer und niederer Tier 

Physiol., 1877, 1 
'iy^OO. Add. 1877 

Some references to fishes. 

iny°fu’ Francis. An inquii 

into the legislation, control, and in 

P ovement of the salmon and sea fisl 
onT Dublin, 1850. i’ 

Homaday, IF. T. Two years in tl 
inH® experiences of a hunti 

Ceylon, tl 

V.. Borneo. Ne 

York 1888. 512 p. Add. 1888 

Fishing with tuba, p. 384, 

fish farming fc 

ndia. Fishenes Bull. Madras, 191 

«3p. 7 pis. Ills. Add. 1911. 


Horsburgh, A. Sketches in Borneo. 
Anstruther, 1858. Add. 1858.1 

Fishing methods, p. 40-41. 

Horwood, .4. li. The Upper Trias 
of Leicestershire. Geol. Mag., 1913, 5. 
dec. 10, 205-215. Add. 1913.1 

Hose, Charles, & McDougall, TUi7- 
ham. The pagan tribes of Borneo. A 
description of the physical, moral and 
intellectual condition with some dis- 
cussion of their ethnic relations. 2 vols. 
London, 1912. Add. 1912.1 

Fishing with hooks, nets, traps, wiers, with 
tuba, ••tickling,” etc. vol. 1, p. 134-140, with 
figures. 

Houghton, William. Gleanings 
from the natural history of the ancients. 
London, [1880]. 252 p. 8®. 

Add. 1880.1 

Fishes, p. 150-156; 218-238. 

Houssay, FrMcric. Analyse et cri- 
tique sur la significance mltam^rique 
des organes lateraux chez les vert6bres. 
Arch. Zool. Exp. Gen., 1891, 2. ser. 9, 
iv-viii. Add. 1891.1 

^ The body shape of fishes. 

Water pressure as the determining 
cause. Scient. Amer. Suppl., 1911-12, 
74, 12. fig. Add. 1911.1 

Sur la stability des poissons en 

mouvement. C. R. Assoc. Frang. 
Avanc. Sci., 40. sess. 1911, 1912, 

{Proc.-Verh.), 34-35. Add. 1912.1 

The effect of water pressure 

upon the form of fishes. A study of 
evolution of form resulting from con- 
ditions of life and habits. Scient. Amer. 
Suppl., 1914, 78, 376-378. 11 figs. 

Add. 1914.1 

Houttyn, ^fartin, Aanmerkingen 
over de voortteling der Hayen en der 
Hayen Tasjes. Uitgezogte Verhand- 
lingen, 1764, 9, 480-487. Add. 1764.1 

Howard, Arthur Day. Experiments 
in the propagation of freshwater mus- 
sels of the Quadrula group. Rept. 
U. S. Fish Comm. 1913 (1914), append. 

4. 52 p. 6 pis. Add. 1914.1 

A new record in rearing fresh- 
water pearl mussels. Trans. Amer. Fish- 
eries Soc., 1914, 45-47. Add. 1914.2 

Some cases of narrowly re- 
stricted parasitism among commercial 
species of freshwater mussels. Trans 
Amer. Fisheries Soc., 1914, 41-44. 

Add. 1914.3 
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Howell, D. Y. Injuries caused by 
gill nets to whitefish. Bull. U, S. Fish 
Comm. 1885, 6, 324. Add. 1885.1 

Howes, Ge&rge Bond [1853-1905] 
The presence of a tympanum in the 
genus Raja. Journ. Anat. Physiol., 
London, 1883, 17 , 188-190. pi. 

Add. 1883.1 

Lepidosiren paradoxa. Nature, 

1893-94, 49, 576. Add. 1893.1 

^ Fish in relation to their sur- 
roundings (Lecture at Cornwall County 
Fisheries Exhibition, 1893) Truro, 
1894. 26 p. Add. 1894.1 

Hewlett, Robert. School for rec- 
reation: or, a guide to the more inge- 
nious exercises. London, 1784. 8°. 

Add. 1784.1 

On fishing, pp. 158-182. 

Hozie, Waller. Occurrence of mullet 
in fresh water. Bull. U. S. Fish Comm. 
1884, 4, 80. Add. 1884.1 

Hoyle, William E. Contributions to 
a bibliography of the “ sea serpent.’^ 
Proc. Roy. Phys. Soc. Edinb., 1885-88 
(1888), 9, 202-205. Add. 1888.1 

Many references to fishes. 

On a deep-sea tow net for open- 
ing and shutting under water. Proc. 
Liverpool Biol. Soc., 1888-1889 (1889), 
3, 100-112. pi. 8°. Add. 1889.1 

Huard, V. A. Les lamproies. Na- 
turaliste Canadien, 1902, 29, 166-169. 

Add. 1902.1 

Huber, G. Carl. A contribution on 
the minute anatomy of the sympathetic 
ganglia of the different classes of verte- 
brates. Joum. Morph., 1899, 16 , 27- 
90. 3 pis. Add. 1899.1 

Amiloplites rupestrU, Mxcroptertis dolomtcu. 
Perea flavescens studied. 

Hubrecht, Ambrosius Arnold Wil- 
lem. For obituary notice see Mac- 
Bride, E. W. 1915. 1. 

Kruipende Dieren en Visschen. 

Systematische Lijst. (In Midden- 
Sumatra. Reizen en onderzoekingen 
der Sumatra-Expeditie, uitgerust door 
het Aardrijkakundig Genootschap, 
1877-1879, beschreven door de leden 
der Expeditie, onder toezicht van . . 

P.J.Veth,4,pt. 1, no.2,20p. pi. 1886! 

® Add. 1886.1 


Hudson, Charles Bradford. Curious 
breadwinners of the deep. Cosmopol- 
itan Mag., 1893, 16, 756. fig. 

Add. 1893.1 

Fishing with the remora. 

How fishes get their food. 

Hudson, Frank. Sea-fishing for 

amateurs, etc. London, 1888. 79 p. 

i*lust. Add. 1888.1 

Hughes, Frank. The amount of 
fat in different fishes. Journ. Mar. 

Biol. Assoc., 1891-92 (1891), n. s. 2 , 
no. 2, 196. Add. 1891.1 

Hulme, Nathaniel. Experiments 
and observations on the light which is 
spontaneously emitted, with some de- 
gree of permanency, from various bodies. 
Phil. Trans. Royal Soc., London, 1800, 
90, 161-187. Add. 1800.1 

Light from putrescent fishes. 

Humboldt, Alexander von [1769- 
1859] For biographies, see Klencke, 
P. F. H. 1851.1; 1852.1. Stevens, H. A. 
1863.1; Wittwer, W. C. 1861.1. 

On the constitution and mode 

of action of volcanoes in different parts 
of the earth. Ann. Phil., 1823, 22 
(n. s., 6), 130. Add. 1823.1 

Ejection or rain of Pimelodes cydopum. 

Hume, R. D. The salmon of the 

Pacific coast. San Francisco, 1893. 

52 p. Add. 1893.1 

Contains descriptions of habits of species. 

The first salmon cannery. Pa- 
cific Fisherman, 1904, 2, 19-21. 

Add. 1904.1 

Humphreys, H. Noel. Ocean gar- 
dens: the history of the marine aqua- 
rium, and the best methods now adapted 
for its establishment and preservation. 
2vols. (inlj London, 1857. viii, 112p. 

12 pis. 8°. Add. 1857.1 

Humph^, G. M. Observations in 
myology, including the myology of 
Cryptobranch, Lepidosiren, dog-fish, 
Ceratodus, and Psendopus pallasn, 
with the nerves of Cryptobranch and 
Lepidosiren and the disposition of 
muscles in vertebrate animals. Cam- 
bridge & London, 1872. 192 p. 9 pis. 

8°. Add. 1872.1 

Hunt, Arthur Roope. Causes in- 
fluencing the bathymetrical range of 
deep-sea fishes. Nature, 1888, 37 , 321. 

Add. 1888.1 
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Himter, John [1728-1798] For biog- 
raphies, see Adams, Joseph. Memoirs 
of the life and doctrines of the late 
John Hunter. London, 1816. 8°; Ott- 
ley, D. The life of J. Hunter (in 
vol. I of the Works of J. Hunter, 
edited by J. F. Palmer. 4 vols. Lon- 
don, 1835-37. 8° & 4^.) 

Observations anatomiqucs sur 
la torpille. Obs. Phys. Nat. Hist. & 
Arts. 1774, 4 , 219-225. Add. 1774.1 


Observations on certain parts 
of the animal economy, London, 1786. 

^ • Add. 1786.1 


2n<l ed.. London, 1792. 4®. 3rd ed.. (with 
note.s by 11. Owen). 1837. This latter forma 
vol. IV of works of J. Hunter edited by J. F. 
Palmer, London, 1835-37. 


Huntington, George S. Compara- 

and embryology of ver- 
tebrates as aids in the teaching of 
human anatomy in the medical course. 
Amer. Joum. Med. Sci., 1898. 18 p. 

Add. 1898.1 

Extensive use of fishes urged. 

Hurdis, John L. Rough notes and 
memoranda relating to the natural his- 
too' of the Bermudas. London, 1897. 

P- Add. 1897.1 

Fishes, p. 341-360. 


Hutchins, D. E. The moon an 
poisonous fish. Nature, 1912, 90 , 38i 

Add. 1912. 

Hutchinson, Jonathan. On let 
rosy and fish-eating. A statement c 
tacts and explanations. London, 190( 
XIX, 420 p. 6 illust. 10 maps. 8®. 

Add. 1906. 

Hutchimon, Thomas J. Twoyeai 
in Peru, with exploration of antiquitiei 
2 vols. London, 1873. Add. 1873. 

Mortality of fishes, i. p. 219-225. 

* ^description of , 
D Toseipunctatc 

(1879) 187: 

(1879), 12, 455-456. Add. 1879. 

Hutton, J. Arthur. Salmon scales 

of the life history of th. 
fish. London, 1909. 32 p. 14 pis 

Tj Add. 1909. 

Read before Maucheater Anglers Association 

poma« Henry [1825-1895 

IRQfi 9 1896.1 

Rnv *^P ® ■ Huxley 

nnr^r ft® London, 1895 

portr. 8 , Marsh O. C. T. H. Huxley 

t 7 p.^8 ’ 


Examination of the corpuscles 
of the blood of Amphioxus lanceolatus. 
Kept. Brit. .4ssoc. Adv. Sci., 1847, pt. 2, 
95. Add. 1847.1 

On the development of the 

teeth, and on the nature and import 
of Nasmyth’s “ Persistent capsule." 
Quart. Journ. Micr. Sci., 1853. 10 p. 

pi- Add. 1853.1 

Teeth of skate and mackerel studied. 

\ estiges of the natural history 
of creation. Tenth edition. London, 
1853. Brit. & For. Med.-Chirurg. 
Rev., 1854, 42.5-439. Add. 1854.1 

A review of an orthodox and very popular 
anonymous book. 

^ Tegumontary organ.s. (In Todd, 

Robert B. (Editor). The C.vcIopa*dia 
of Anatomy and Ph 3 'sioIogy. London, 
1855-56.) Add. 1855.1 

Scales of fishes figured and described. 

fascicules, containing the above, pub- 
lished 1855-5C. 

On Cophalaspis and Pteraspis. 

Philos. Mag., 1858, 4. ser. 16, 319-320. 

Add. 1858.1 

the anatomy and affinities 

of the genus Pterygotus. (In Figures 
and descriptions illustrative of British 
organic remains. Monographs, vol. 1, 
pt. 1. Geological Survey Great Britain 
& Ireland, London, 1859, 1-36.) 

Add. 1859.1 

Ori the theory of the vertebrate 
skull. Proc. Roy. Soc. London, 1857- 
69 (1859), 9 , 381-457. 10 figs. — Ann. 
Mag. Nat. Hist., 1859, 3 , 414-439. 

Add. 1859.2 

Carp, Gasterosteus, Murtena, Elasmobrancha 
Studied* 


•- Glypiolcemus kinnairdi. Figures 
and descriptions illustrative of British 
organic remains. Mem. Geol. Surv. 
United Kingdom, 1861, 10. dec., 41-46. 
2 pis. Add. 1861.1 


r naneropceuron andersom. Fig- 
ures and descriptions illustrative of 
British organic remains. Mem. Geol. 

United Kingdom, 1861, 10. dec., 
^7-49. pi. Add. 1861.2 


^ - On the classification of the 

animal kingdom. Joum. Linn. Soc. 
London, (Zoo/.), 1876, 12, 199-226. 

Add. 1876.1 


f r".Un the evidences as to the origin 

animals. Nature, 
1876, 13 , 388-. Add. 1876.2 

Fishes, lecture I, p. 388-389. 
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Huxley, T, H. 

Inaugural address: Fisheries 

Exhibition, London, 1883. Internat. 
Fisheries Exhib. Lit., 1885, 4, 3-22. 

Add. 1885.1 

Huxley, T. H., & Salter, J. W. 
[On Pteraspis] Quart. Joum. Geol. 
Soc., 1856, 12, 100. Add. 1856.1 

Huxley, T. //., & Walpole, S, See 
Walpole & Huxley. 

Hyatt, J. D. Echinorhyncus, an 
internal fish parasite. Joum. N. Y. 
Micr. Soc., 1896, 12, 85. Add. 1896.1 

Hyrtl, C. J. Ueber das Gefassystem 


der Fische, Med. Jahrb. Osterr. 
Staates, 1838, 16 . Add. 1838.1 

Ueber die Structur des Eier- 

stockes von Ophidium barbatum und des 
Peritoneal-Canales von Mormyrus oxy~ 
rhynchue. Sitzber. Akad. Wiss. Wien, 
mat.-nat. Kl., 1849, 2, 357. Add. 1849.1 

Ueber Mormyrus kaschive und 

Oxyrhynchus. Sitzber. Akad. Wiss. 
Wien, mat.-nat. Kl., 1850, 6, 280. 

Add. 1850.1 

Ansuchen um Beischaffung sel- 

tener Nilfische aus Chartum. Sitzber. 
Akad. Wiss. Wien, mat.-nat. Kl., 1851, 
7 , 197. Add. 1851.1 



I 


Ig^berg, Jonas. Prof pa fiskars, i 
synnerhet gaddors hastiga tillviixt. K. 
Svensk. Vetensk. Acad. Handl., 1758, 
b3. Add. 1758.1 


Ihering, Hermann von. Die Lagoa 
do3 Patos. Deutsch. Gcogr. Blatt. Pro- 
men, 1885, 1C4-205. Add. 1885.1 

Arius commersonii a buccal incubator of eggs. 

Ihd-Pale, . La poeho on ri- 

vieres, canaux et etangs. Pari.'<, U)05. 
3fi0 p. ils.. 8®. Add. 1005.1 

Pseudonym for Perreau, J. H. (q. r.). 

Imhof, Othmnr Emil. Dio Ver- 
breitung von Silurus glartis, L., in den 
stehcnden Gewassern dor ouropaisclion 
Alpenkette. Biol. Contrail)., 1802, 12, 
716-718. Add. 1802.1 

InokOf K. The poi.sonou.s alkaloid 
in the Anguilla japoriica, or Japano.se 
eel (Text in Japanosoi Tokio Mod. 

Wochenschr., 1802, no. 754, 1. 

Add. 1802.1 

On the poison in fishes (Text 

in Japanese) Chiiigai Iji Shinpo, 
Tokio, 1892, no. 300, 1-6. 

Add. 1892.2 

Inwards, Richard. Weather lore; a 
collection of proverbs, sayings, and 

rules concerning the weather. New 
York, 1898. 233 p. Add. 1898.1 

Fishes and weather, p. 170-172. 

Isberg, C. (respond.) Di.ssortatio de 
piscinis. Upsalia*, 1764. 4®. 

Add. 1764.1 


Isham, Charles. The fishery ques- 
tion; its origin, histor>', and present 
situation. (Questions of the day. Now 
York, 1887. 89 p. Add* 1887.1 

With a map of the Anglo-American fishing 
ground, and a short bibliography. 

Ishihara, M. liemorkungon ubor 
die Atmung der Fische. (Klastnobranch 
and teleost) Centralb. Plivsiol., 1006, 
20, 1.57-160. 2 text-figs. Add. 1006.1 

Ishikawa, (\, dc Takahashi, A’. 
Note on the eels of Japanese, Corean, 
Formosan and adjacent waters. Journ. 
Coll. Agric., Tokyo, 1014, 4, 415-433. 
3 pis. Add. 1014.1 

Issel, Raffaele. Saggio sulla fauna 
termale italiana. Boll. Mus. Zool. Anat. 
Comp. Genova, 1900, 4, no. 100. 4 p. 

Add. 1000.1 

Istvenssi, ./. Feber die natiirliche 
Frnahrung der Fischbnit. Deutsch. 
Fischerci Zeitg., 1804, 382. 

Add. 1894.1 

Ivanzov, Nikola] A. The difficulty 
pre.sented by the electric organ of fishes 
for the theorx' of Darwin (Text in Rus- 
sian) Bull. Soc. Nat. ^Ioscou, 1895, 
8, (Prot.), 17-18. Add. 1895.1 

Ives, J. K. Mimicry of the environ- 
ment in Plerophrifne. hislrio. Proc. 
Acad. Nat. Sci. Philad., 1880. 344-345. 

Add. 1899.1 

Ivolas, J. La peche en Loire. Bull. 
Soc. Languedoc G5ogr., Montpellier, 
1893, 16, 237-291; 354-415. 

Add. 1893.1 


J. Labtbom. praesea. 



J 


J. , C. Die Haringsfischerei auf Island. 
Das Ausland, 1885, 68, 493-495. 

Add. 1885.1 

J., La m^moire chez les poLssons. 
Rev. Sci., 1897, 7, 348. Add. 1897.1 

J., L. Le botulisme produit par le 
poisson gdt4. M^d. Mod., Paris, 1899, 

10, 155. Add. 1899.1 

Ja^kelainen, V. Anteckningar om 
Kemi&lfs fiskfauna tUeber die Fisch- 
fauna des Kemi-FIusses, Finland) Fin- 
lands Fiskerier, Helsingfors, 1913, 2, 
133-204. 10 figs. Add. 1913.1 

Jaboulay, Poissons atteints des 

goitres malins h6r6ditaires et con- 
tagieux. Journ. Med. Chir. Prat., 
1908, 79, 239. Add. 1908. i 

Jackson, C. T, Fish and shells from 
lake Superior [Note) Proc. Boston Soc. 
Nat. Hist., 1844, 1, 198. Add. 1844.1 

Jackson, Humphrey. Essay on 
English isingglass, its nature and 
proprieties. The best methods of con- 
verting it into fining glace and starch. 
An analysis of isingglass and a rationale 
of its clarifying liquors. London, 1765. 
8®. Abstract in Jen. Gel. Zeit., 1766, 
55 St. Add. 1766.1 

Product of swim bladder of sturgeoD. 

Jackson, J. W. Strophodus teeth 
in the Corallian beds of Malton, York- 
shire. Naturalist, Hull, 1911, 151. 

Add. 1911.1 

Jacobi, A. Der grosse Dorachfang 
und die Stockfischbereitung auf Lofoten. 
Himmel und Erde, 1913, 25. Jahrg., 
547-553. 5 figs. Add. 1913.1 

Jacobi, Stephen lAtdwig. On the 
breeding of fish and the natural history 
of their generation. On the breeding 
of trout. Philos. Mag., 1809, 34, 
324-333. Add. 1809.1 

,Sie« also Jacobi, S. L., 1765.1 

^ Jacobs, Thomas Jefferson. Scenes, 
mcidents and adventures in the Pacific 
ocean . . . during the cruise of the 


clipper Margaret Oakley imder Capt. 
Benjamin Morrell. New York, 1884. 

Add. 1884.1 

Habits of archer fish, p. 189; fishing with 
pearl hook at Bougainville island, p. 227; fishing 
with nets in China sea, p. 343. 

Jacobsen, J. Adrian. .Reise in die 
Inselwelt des Banda-Meeres. Berlin, 
1896. 271 p. Add. 1896.1 

Fishing with hooks, p. 29, 78, 202; with bow 
and arrow, p. 30, 89, 147, 184; with harpoon and 
spear, p. 30, 76, 134, 184; with nets, p. 89, 108, 
147, 184; with poisonous plants, p. 78, 108; with 
the kite, p. 77-78, fig. 

Jacobson, Herman (translator) The 
Iceland shark-fisheries. Bull. U. S. 
Fish Comm. 1885, 6, 301-304. 

Add. 1885.1 

Translation of an anonymous article. “Hav- 
kalfangsten fra Island", from Fiskeritidende, 
Copenhagen, 1884. no. 46. 

The artificial propagation of 

sturgeon in Schleswig-Holstein, Ger- 
many. Bull. U. S. Fish Comm. 1889 
(1891), 9, 81-90. Add. 1891.1 

Translations, from the German, of various 
short articles. 

Jaeger, G. Das Leben im Wasser 
und das Aquarium. 4th ed. Stuttgart, 
1913. 367 p. 151 figs. 9 pis. 8^ 

Add. 1913.1 

Jaekel, Otto [1863- ] (An Herrn 

W. Dames ueber Coccosteusi Zeitschr. 
Deutsch. Geol. Ges., 1890 (1891), 42, 
773-774. Add. 1890.1 

Or acanthus hochumensis n. sp., 

ein Trachyacanthide des deutschen 
Kohlengebirges. Zeitschr. Deutsch. 
Geol. Ges., 1890, 753-755. pi. 

Add. 1890.2 

Ueber die systematische Stel- 

lung und fiber fossile Reste der Gattung 
Pristiophorus. Zeitschr. Deutsch. Geol. 

Ges., 1890, 42, 86-120. 4 pis. 

Add. 1890.3 

Ueber Tertiare Trygoniden. 

Zeitschr. Deutsch, Geol. Ges., 1890, 
42, 365-366. Add. 1890.4 

Trygon ihalassia fonailU, n. subsp., Miocene 
of Baltringen, WQrttemberg. 
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Onychodus siymoides, Newb., 

aus dem Devon Nordamerikas. Zeitschr. 
Deutsch. Geol. Ges., 1892, 44, 509. 

Add. 1892.1 

Unter-Tertiare lOlipocene) Se- 

lachier aus Sudrussland [Text in Rus- 
sian and German) M4m. Cornite Geol., 

1895, 9, no. 4, 1-35. 2 pis. 

Add. 1895.1 

Reviewed by C. R. Eastman in Amer. Geol., 

1896, 17 , 245-247. 

iReste eines neuen Placodon- 

tiden aus dem unteren Keuper von 
Vesprem am Plattensee in Ungarn.i 
Zeitschr. Deutsch. Geol. Ges., 1901, 

63, 56-57. Add. 1901.1 

James, Bushrod W. International 
protection for denizens of the sea and 
waterways. Bull. U. S. Fish Comm. 
1897 (1898), 17, 257-263. — Kept. Fish 
Comm. State of Pennsylvania, 1898, 

170-178. Add. 1898.1 

James, M. R. {compiler) Cata- 
logue of manuscripts and early printed 
books from the libraries of IVilliarn 
Morris, Richard Bennett, Bertram, 
fourth Earl of Ashburnliam, and other 
sources, now forming a portion of the 
library' of J. Pierpont Morgan. Manu- 
scripts. London, 1900. xix, 210 p. 
20 col. pis. 1906.1 

R<^stiary of late xii century (circa 
1170) of 120 folios, given by I^hilip, (3anon of 

1187 to the Augustininn priory of 
Radford, now Worksop. The section entitled 

De naturis piscium.” folio 68b. is illustrated 
py ^ ship: a winged fish, 

Rcrra” Ls represented in the air above. 

No. 108. Of the government of health. A 
treati.se in French in four parts on health and 
diet, dating from about the middle of the xv 
century. Among the finely drawn illustrations 
IS one (fol. 132) showing fish in a stream. 

Jameson, R. Cows, horses and 
sheep fed on fish in Persia [Quotation 
from Fraser’s Travels) Edinburgh 
New Phil. Journ., 1826, 1, 197. 

Add. 1826.1 

Janidre, S. Recherches sur les 
poissons ven<*neux de la Guadeloupe. 
Nantes, 1831. 4^ Add. 1831.1 

Jardine, Alfred. Pike and perch, 
with notes on record pike and a chap- 
ter on the black bass, Murray cod and 
other sporting members of the perch 
family. London, 1898. 143 p. illust. 

Add. 1898.1 

Jaubert, La Napoule et ses 

pficheries. Nice, 1905. pi. 

Add. 1905.1 


Jenks, Albert Errust. Tlie Bontoc 
Igorot. Philippine Ethnological Sur- 
vey Publications, Manila, 1905, 1. 

Add. 1905.1 

Fishing with the hands, with traps, and by 
diving, p. 85-87. 

Jensen, Adolf Severin [1866- ] 

N^^e iagttagelser over havaalens fort- 
plantning referede [New observations 
on the transplantation of the marine 
eel) Dansk Fiskeriforen. Medlernsbl., 
1892, 1. aarg., 37-41; 59-()0. 

Add. 1892.1 

The selachians of Greenland. 

Mindeskrift for Japetus Steenstrup, 
Kobenhavn, 1914, no. 30. 40 p. pi. 

Add. 1914.1 

Jensen, F. Ferskvandsfiskeriet i 
landbruget (Inland fishery in agricul- 
ture) Varde, 1905. 72 p. illust. 8°. 

Add. 1905.1 

Jesse, E. Maxims and hints for an 
angler, being the appendix to his 
Gleanings in Natural Historv’. Phil- 
adelphia, 1883. 12®. Add. 1883.1 

For complete work, see Jesse, E., 1832.1. 

Jimenez de Cisneros, Daniel. No- 
ticia acerca de algunos fdsiles existentes 
en los institutes del norte de Espana. 
Bol. 8oc. Espan. Hist. Nat., 1911, 11, 
544-554. Add. 1911.1 

Jorgensen, Max. Zellenstudien. I. 
Moi 7 >hologische Beitrage zum Problem 
des Eiwaohstuins. Arch. Zellenforsch., 
1913, 10, 1-126. 16 figs. 12 pis. 

Add. 1913.1 

Studies based in part upon fish material. 

Johansen, A. C. Contributions to 
the biology of the plaice, with special 
regard to the Danish plaice fisherj'. 
Vi. On the immigration of plaice to 
the coastal grounds and fiords on the 
west coast of Jutland. Meddel. Komm. 
Havundersogclser Fiskeri, Kjobenhavn, 
1913, 4, no. 4, 1-26. Add. 1913.1 

Vierter Bericht uber die Pleu- 

ronectiden in der Ostsee. Conseil 
Perm. Internal. Explor. Mer, Rapp. <fe 
Proc.-Verb., 1913, 16, 1-35. 23 tables. 

Add. 1913,2 

Johansen, A. C., & Krogh, A. The 

influence of temperature and certain 
other factors upon the rate of develop- 
ment of the eggs of fishes. Publ. Circ., 
Copenhague, 1914, 68, 44 p. 14 figs. 

Add. 1914.1 
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John, (Missionary at Tranque- 

bar) Beschreibung und Abbildung des 
Uranoscopus lebeckii. Neue Schrift. 
Ges. Naturf. Freunde Berlin, 1801, 3, 
283-287. fig. Add. 1801.1 

Johnson, J. M. Resume of work 
done during the past year in the rais- 
ing of western charr in eastern waters. 
Trans. Amer. Fisheries Soc., 1904, 

193-222. Add. 1904.1 

Johnson, R. D. 0. The climbing 
catfish marmoratus). A fish that 

prefers climbing to swimming. Scient. 
Amer., Suppl., 1913, 76, 229. 4 figs. 

Add. 1913.1 

Johnson, R. S. The magnitude and 
scope of the work of the U. S. Bureau 
of Fisheries, 1910. Trans. Amer. 
Fisheries Soc. 1910 (1911), 169-172. 

Add. 1911.1 

Johnsson, Pchr. Fiskodling i aldre 

tider. N.^gra anteckningar. (Fish 
hatching in earlier times. Notes.) 
Skrift Sodra Sveriges Fiskeriforen., 
1913, no. 11, 67-71. Add. 1913.1 

Johnston, Robert M. Description of 
two new species of fishes (Trachichlhys 
macleayi, and Mendosoyria allporli) 
caught in the estuary of the Derwent. 
Proc. Rov. Soc. Tasmania 1880 (1881), 
54-o7. ‘ Add. 1881.1 

Description of a species of sea 

bream (Oirclla Iricuspidata) from South- 
port, Tasmania. Proc. Roy. Soc. 
Tasmania 1881 (1882), 49. 

Add. 1882.1 

Description of a new species of 

fish \Lophot(s guntheri] caught near Emu 
bav, Tasmania. Proc. Soc. Tasmania 

1882 (1883), 176-178. Add. 1883.1 

Note on Clinus despicillafus, 

Richardson, and Bouichthys variegatuSy 
ibid. Proc. Roy. Soc. Tasmania 1882 
(1883), 170. Add. 1883.2 

Describe.? viviparity in CUnus. 

[On two fishes new to the fauna 

of Tasmania) Proc. Roy. Soc. Tasmania 

1883 (1884), Iviii-lix. Add. 1884.1 

Chilodactylus carponemus and Sphyreena nova 
holla lulia. 

T)ns is the correct title, replacing completely 
Johnston, 1884.2 wliich is erroneous. 

Notes with respect to the fresh 

water fishes, and the land and fresh 
water molluscs of King’s Island. Proc. 
Roy. Soc. Tasmania, 1887, 74-76. 

Add. 1887.1 


A (fossil) ganoid fish [Acrolejns 

hamiltoni] Proc. Roy. Soc. Tasmania, 
1890 (1891), vii. Add. 1890,1 

Johnston, R. M. & Morton, A. 

Notes on the discovery of a ganoid 
fish [Acrolepis hamiltoni n. sp.) in the 
Knocklofty Sandstones, Hobart. Proc. 
Roy. Soc. Tasmania, 1889, 102-104, 
2- pis. Add. 1889.1 

Description of a second ganoid 

fish {Acroleins tasynanicus] from the 
lower Mesozoic sandstones near Tinder- 
box bay. Proc. Roy. Soc. Tasmania 
1890 (1891), 152-154. Add. 1890.1 

Johnstone, James. Report on 
measurements of plaice made during 
the year 1911, Trans. Liyerpool Biol. 
Soc.‘ 1912, 26, 85-102. Add, 1912.1 

Internal parasites and diseased 

conditions of fishes. 22. Rept. Lanca- 
shire Sea-Fisheries Labor., Liverpool, 
1913 (1914), 37-54. 4 pis. 

Add. 1914,1 

Trematoclcs and protozoa. 

Report on the plaice measure- 
ments made in the eastern waters of the 
Irish sea during the years 1909-1913. 
22. Rept. Lancashire Sea-Fisheries 
Labor., Liverpool, 1913 (1914), 78- 
149. — Trans. Liverpool. Biol. Soc., 
1914, 28, 168-239. 5 figs. Add. 1914.2 

Johnstone, James, & Monaghan, 
T. Report on the experiments with 
marked fishes made during the year 

1913. 22. Rept. Lancashire Sea- 
Fisheries Labor., 1913 (1914), 150-159. 
0 figs. — Trans. Liverpool Biol. Soc., 

1914, 28, 240-279. 6 figs. Add. 1914.1 

Jokisch, Karl. Handbuch der Fi- 
scherey. Ronneburg & Leipzig, 1802. 
294 p. S°. Add. 1802.1 

Joliet, L. Sur les poissons <^lec- 
triques et pseudo-(’‘lectriques. Arch. 
Zool. Exp^r. Paris, 1876, 6, iv-vii. 

Add. 1876.1 

Review of Sihleanu, S., 1S76.1. 

Jolyet, FHix. Conclusions de re- 
cherches faites sur la respiration des 
poissons. M6m. Soc. Sci. Bordeaux, 
1880, 2. s6r. 3, xxiv. Add. 1880.1 

Complete citation for Jolyet, F. 1880.1. 

Recherches sur la torpillc 6lec- 

trique. Ann. Sci. Nat. Bordeaux, 1883, 
2. aim., 17. Add. 1883.1 
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La torpille et sa d^charge 6\ec- 

trique. Journ. Hist. Nat. Bordeaux, 
1883, 2. ann., 38. Add. 1883.2 

Jolyet, FUiXj & Regnard, Paul. 
Recherches physiologiques sur la respira- 
tion des animaux aquatiques, part 1. 
Arch. Physiol., 1877, 2. ser. 4, (9. 
ann^), 44-62. figs. Add. 1877.1 

Jolyet & Regnard, 1877.1, is part 2 of this 
research. 


Jones, F. Wood. Corals and atolls. 
London, 1912. 

Add. 1912.1 

Extensive notes on fishes of Cocos-KeelinK 
archipelago* 

Jones, H.L., & Shore, Th. W. See 
Shore, Th. ir., & Jones, //. L. 

Jones, S. Griffith. Notes on speci- 
mens of the marbled angler fish, pipe 
fish, Janthina and Carinaria, kept alive 
at sea. Proc. Liverpool Lit. Phil. Soo., 
1884, 38, hii-Ux. Add. 1884.1 

Jordan, August. [Triodus sessilis, 
cm neuer Fi.sch der Kohlen-Formation 
yon Lebach.) Neues Jahrb. Mineral., 
1849. 843. fig. Add. 1849.1 

Synonym of Pleurcicctntkus decheni* 

Jordan, David Starr [1856- ] 

Ca^logue of fishes of Ohio. Appendix 

Commission Ohio, 1876 
^^877). Add. 1877.1 


I /ct P^^'ription of a new scorpaenoid 
nsn {i^bastwhthys proriger) from Mon- 
terey Bav, California. Proc. U. S. Nat. 
Mus. 1879 (1880), 2, 327-329. 

Add. 1880.1 

~7 . ' Notes on the nomenclature of 
certain North American fishes. Proc. 
U- o. Nat. Mus., 1883, 110-111. 

Add. 1883.1 


( , geographical distribution o 

Iresh-water food-fishes in the severa 
hydrographic basins of the Unitec 
states. (In the fisheries and fishing in 
ustries of the United States, edited b} 

1887, 3. sect., p 
Add. 1887.] 


The sea-fishing grounds of th 
^acifac coast from the straits of Fuca t 
Lower California (In The fisheries an. 
^hery industries of the United States 
Mited by George Brown Goode, 1887 
sect. 3, p. 79-80) Add. 1887. 


r. r distribution of fresh-water 

nshes, 8. Ann. Rept. Michigan Fish 


Comm., 1888, 108-120. — Trans. Amer. 
Fisheries Soc., 1888, 4^25. Add. 1888.1 

[Description of six species of 

North American fresh-water fishesi (In 
Agassiz, Louis, & Baird, S, F., 1889.1) 

Add. 1889.1 

Note on the occurrence of the 

opah [Loinpris gutlatus] on the Grand 
banks. Bull. U. S. Fish Comm. 1887 
(1889), 7, 202. Add. 1889.2 

The Sunapee trout, Salvelinus 

alpinus aureolus. Forest & Stream, 
1891, 36, 6-7. Add. 1891.1 

Description of another species 

of trout (Salmo gairdneri) 12. Bienn. 
Rept. State Board Fish Comm. Cali- 
fornia, 1891-92 (1892), 60-61. pi. 

Add. 1892.1 

Description of a new species of 

trout {Salmo kamloops) from the lakes of 
British Columbia. Rept. State Board 
Fish Comm. California, 1891-92 (1892), 
60-61. pi. Add. 1892.2 

Description of the golden trout 

of Kern river. 12. Bienn. Rept. State 
Board Fish Comm. California 1891-92 
(1892), 62-65. pi. Add. 1892.3 

Salmon and trout of the Pacific 

coast. 12. Bienn. Rept. State Board 
Fish Comm. California 1891-92 (1892), 
44-58. Add. 1892.4 

Note on Emmydrichthys vulca~ 

nus. Proc. California Acad. Sci., 1897, 
2. ser. 6, 562. Add. 1897.1 

Pacific species of salmon and 

trout. 18. Bienn. Rept. State Board 
Fish Comm. California 1903-04 (1904), 
75-97. Add. 1904.1 

Advance notes from “A Guide to the Study 
of Fishes," 1905.1. 

Salmon hybrids. Science, 1906, 

n. s. 23, 434. Add. 1906.1 

Work of the international fish- 
eries commission of Great Britain and 
the United States. Proc. 4. Intern. Fish, 
Cong., Washington, 1908. Bull. U. S. 
Bur. Fisheries 1908 (1910), 28, part 1, 
181-186. Add. 1910.1 

Notes on ichthyology [Review 

of recent literature) Amer. Naturalist. 
1912, 46, 746-754. Add. 1912.1 

The genera of fishes, 1758-1920, 
with the accepted type of each. A con- 
tribution to the stability of scientific 
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Jordan, D. S. 

nomenclatiire. Leland Stanford Jr. 
Univ. Pubs., Univ. Series. 4 pts. 1917 
-20. 576 p. & indices. Add. 1917.1 


i. From Linnaeus to Cuvier. 1758-1833. 
seventy-five years. (With the assistance of 
B. >V . Lvermann. See Jordan & Evermann 
Add. 1917.1). p. 1-161. 

ii. From .\gassiz to Bleeker, 1835-oS. p.iv. 
162-284 & xiii (index). 

iii. From Gunther to Gill. 1859-80. p.285- 
41() <fe XV (index). 

iv. From 1881-1920, thirtv-nine years, d. 
411-576 <Sc xviii (index). 


Jordan, D. S., & Bollman, C. H. 
Scientific results of colorations by the 
U. S. Fish Commission steamer Alba- 
tross. IV. Descriptions of new species 
of fishes collected at the Galapagos Is- 
lands and along the coast of the United 
States of Colombia, 1887-1888. Proc. 
U. S. Nat. Mus., 1890, 12, 149-18.3. 

Add. 1890.1 

Jordan, David Starr ^ & Evermann, 
Barton Warren. The genera of fishes 
from Linnaeus to Cuvier, 1758-1833, sev- 
enty-five years with the accepted type 
of each. A contribution to the stability 
of scientific nomenclature. Stanford 
University, 1917. 161 p. Add. 1917.1 

Review by Cockerell. T. D. A., Science. 1918, 
n. 8. 47, 19.5-196. 

For subsequent parts, see Jordan, David 
Starr, above* 

Jordan, /). S., & Fesler, Bert. De- 
scription of a new species of Orthopristis 
from the Galapagos islands. Proc. Acad. 
Nat. Sci. Philad., 1889, 36-37. 

Add. 1889.1 

Jordan, David Starr^ & Fordice, 
M , 11 . A review of the North American 
species of Petromvzontid®. Ann. N. Y. 
Acad. Hoi., 1885, 3, 279-296. 

Add. 1885.1 

Jordan, DaHd Starr ^ & Gilbert, 
C. H. The salmon fishing and canning 
interests of the Pacific coast (In the 
fisheries and fishery industries of the 
United States, edited by George Brown 
Goode, sect. 5, vol. i, p. 729-753. pi. 
1887) Add. 1887.1 

Joseph, Heinrich. Ueber die Ach- 
senskelet des Amphioxus. Zeitschr. 
Wiss. Zool., 1895, 69 , 511-536. 2 pis. 

Add. 1895.1 

Beitrage zur Flimmerzellen und 

Centrosomefrage. Arb. Zool. Instit. 
Wien, 1902 (1903), 14 , 1-80. 3 pis. 3 
figs- Add. 1903.1 

In part worked out on fish material. 


Ueber die Zentralkorper der 

Nierenzelle. Verhand. Anat. Ges., 
1905, 19. Vers., pp. 178-187, 16 figs. 

Add. 1905.1 

Ueber Epithelmuskulatur bei 

Amphioxus. Verb. Ges. Deutsch. Nat. 
Aerzte, 1914, 85. Vers., pt. 2, Halfte 1, 
706-709. Add. 1914.1 

• “Gewebe, die bei den echten Vertebraten 
einen vdllig mesenchymatischen Charakter auf- 
weisen konnen bei Amphioxus noch in rein 
epithelialcm Zustand persistieren Gefassystem.” 

Josselyn, John, & Trumbull, J. 
Hammond. See Trumbull & Josselyn. 

Jouan, Henri. Les poissons et les 
oiseaux de haute mer. Bull. Soc. Linn. 
Normandie, Caen & Paris, 1880-81 
(1881), 3. ser. 6, 332. Add. 1881.1 

Correct citation for Jouan, H. 1881.1. 

— — Epoques et mode d’apparation 
des differentes especes de poissons sur les 
cotes des environs de Cherbourg. Bull, 
Soc. Linn. Normandie, Caen, 1890, 4, 
118-130. Add. 1890.1 

Joubin, L. Sur les animaux marins; 
influence du milieu sur leur biolo- 
gie, leur repartition, leur variations. 
Monaco, 1905. 185 p. 177 figs. 8°. 

Add. 1905.1 

Notes sur la biologie de la sar- 
dine. Bull. Trim. Enseign. Peches Ma- 
ritimes, 1913, 18, 216-222. Add. 1913.1 

Jouenne, Lucien, & Perreau, J. H. 
Lapecheauborddelamer. Paris, 1912. 
311 p. 8°. Add. 1912.1 

Jourdain, Amable. Recherches cri- 
tiques sur TAge et Torigine des traduc- 

tions latinos d'Aristote et sur des com- 
mentaires grecques ou arabes employes 
par les docteurs scholastiques; nouvelle 
edition revue et augmentee par Charles 
Jourdain. Paris, 1843. 472 p. 8®. 

Add, 1843.1 

Jousset, P., & Lefas, Action 

des venins par la voie stomacale. C. R. 
Mem. Soc. Biol. Paris, 1904, 66, 2. 
tome, 472. Add. 1904.1 

Eel serum used. 

Jousset de Bellesme, George Louis 
Marie Fdlicien [1839— ] Essai d'ac- 

climatation de nos poissons d’eau douce 
au Chili. Rev. Sci., 1888, 41, 104-109. 

Add. 1888.1 

Acclimatation et multiplication 

du saumon de Califomie {Salmo quin- 
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noO en France et sp^cialement dans le 
bassin de la Seine pendant la p^riode 
1885-90. Bull. Soc. Acclim. France, 
1891, 38, 1. sem., 594-607. 

Add. 1891.1 

Les proies vivantes en piscicul- 
ture. Rev. Sci., 1892, 49, 527-530. 

Add. 1892.1 

Nouvelle m^thode de culture 

des 4tangs. C. R. Acad. Sci., Paris, 
1894, 119, 924-926, Add. 1894.1 

Le sang et la rate dans I’ali- 

mentation des alevins. Bull. Soc. Ac- 
clim. France, 1895, 42, 61-68. 

Add. 1895.1 

Juday, C., & Birge, E. A . See Birge 
& Juday. 


JtirgenB, TT. Der Flosselaal, Cala- 
michthys calaharicu^ Smith. Bliitt. 
Aquar.-Terrar. Kunde, 1906, 17, 415. 

Add. 1906.1 

Ueber die Larven von Hypero- 

]nsu3 bebe Lac. Blatt. Aquar.-Terrar. 
Kunde, 1910, 21, 163. Add. 1910.1 

Jungersen, Hector Frederik Estrup. 
On the appendices genitales in the 
Greenland shark, Somniosus microceph- 
altiSy and other selachians, translated 
by Torben Lundbeck. Copenhagen, 
1899. illust. 4°. Add. 1899.1 

Translation of Jungersen. H. F. E., 1898.2 
The most extensive treatise on these organs. 

Some facts regarding the anat- 
omy of the genus Pegasus. Kept. Brit. 
Assoc. Adv. Sci., London, 1914, 420- 
422. Add. 1914.1 



K 


. Hoe men in straat Madoera 

vischt. Nederl. Zeewezen, 1906, 6, 24. 

Add. 1906.1 

Kaestner, Sdndor. Ueber die allge- 
meine Entwickelung der Rumpf- und 
Schwanzmusculatur bei Wirbelthieren, 
mit besonderer Beriicksichtigung der 
Selachier. Arch. Anat. Phys., (Anal. 
Ablh.), 1892, 153-222. 4 pis. 38 figs. 

Add. 1892.1 

Amphioxus, Petromyzon. and Teleosts also 
studied. 


Kafka, Gustav. Neuere Untcrsuch- 
ungen fiber den Farbensinn der Fi- 
sche. Naturw. AVochenschr. 1914, 29 . 
465-474. 3 figs. Add. 1914.1 

Referat (iber 39 Arbeiten. 


Kahlenberg, L., & Mehl, H. F. 
Toxic action of electrolytes upon fishes. 
Journ. Phys. Chem., 1901, 6, 113-132. 

Add. 1901.1 


1901 


Translation of Kahlenberg, L.. & Mehl, H. F., 

J X • X 


Kaluzskij, N. V. Parasites on the 
fishes of the Moscow market (Text in 
Russiani Bull. Soc. Sci. Moscow, 1888. 
60, no. 2, 370-378. Add. 1888.1 

Kaneko, On the Lepidotrigla 
from Nagasaki (Text in Japanese! Gyo- 
gaku Zasshi (Journ. Ichthyol.i 1914, 1, 
no. 1, 13-16. Add. 1914.1 

Kannemeyer, J . (Eels in the Orange 
Riven Trans. S. African Phil. Soc., 
1896, 8, xcvn-c. Add. 1896.1 

Kappers, C. U. ArienSj & Fortuyn, 
A. B. D. Researches concerning the 
motor nuclei of the nervus facialis and 
nervus abducens in Lophius piscatorius 
L. Folia Neurobiol., 1909, 2, 689-717. 

Add. 1909.1 

Kappler, August. Sechs Jahre in 
Surinam oder Bilder aus dem militari- 
schen Leben dieser Kolonie und Skizzen 
zur Kenntniss seiner sociale und natur- 
wissenschaftliche Verhaltnisse. Stutt- 
gart, 1854. Add. 1854.1 

“ Surinam, sein Land, seine Na- 
tur, Bevolkerung und seine Kultur-Ver- 


h^tnisse mit 
1887. 


Bezug auf Kolonisation. 

Add. 1887.1 


Fishes, 140-161. 


^ Janos. Umbra canina (Mar- 

sili) TermiSszet. Ffizetek, Budapest, 
1882, 6, 188-191. pi. Add. 1882.1 

R4sum6 in German, p. 274. 

Karrig, Paul und Peter in 

Mecklenburg (Schilderung des alten 
Fischerfestes am 29 Junii Deutsch. 
Fischerei-Korrespondenz 1912, 16, 126. 

Add. 1912.1 

Karwowski, Stanislaw. Bractwo 
rybakdw w. Poznaniu (Die Fischerin- 
nung in Posen) Rocznik Towarzystwa 
Przyjaciol Nauk, Posen, 1912, 38 . 31 p. 

Abstract by H. BeI16e, Arch. Fische- 
reigesch., 1914, Heft 2, 145-150. 

Add. 1912.1 

Kaschkaroff, Daniel N. Materia- 
lien zur vergleichenden Morphologic der 
Fische. Vergleichendes Studium der 
Organisation von Plectognathi. Bull. 
Soc. Natural. Moscou, 1914, n. s. 27, 
263-370. 26 figs. 17 pis. Add. 1914.1 

— Vorkommen und Typen des 
ve.sikul6sen Gewebes (blasigen Stutzge- 
webes) bei Fischen. Verh. Anat. Ges.- 
1914, 28. vers., 105-123. 13 figs. 

Add. 1914.2 

Zur Kenntnis des feineren Baues 

und der Entwickelung des Knochens bei 
Teleostiern. I. Die Knochenentwicke- 
lung bei Orthagoriscxi^ mola. Anat. 
Anz., 1914, 47, 113-138. 14 figs. 

Add. 1914.3 

"Osteoblastenprodukt (ganze Zelle wandelt 
sich in Grundsiibstanz um). Bindgewebsfasern 
koine notwendige Bcdinguiig. Keine prinsipi- 
elle Verschiedenheit zwischen zellenreichen und 
zellcnlosen Knochen. Analogic zwischen Kno- 
chen und Knorpel.” 

Kastchenko, N. Aus welchem Teil 
des Blastoderms bildet sich der embryo- 
nale Korper der Selachier (Text in Rus- 
sian) Bull. Soc. Sci. Moscow, 1894, 86, 
5-10. — Anat. Hefte (Abth. 2), 1896, 

6, 401,491. Add. 1894.1 

Vorlaufige Bemerkung fiber die 

Segmentierung des Eies der Selachier 
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(Text in Russian] Bull. Soc. Sci. Mos- 
cow, 1894, 86, 1^. — Anat. Hefte, 1896, 
5 (Abth. 2.), 489-491. Add. 1894.2 

Kavraiskii, Theodor Tkeodorovich. 
Note on some fishes of the Caucasus and 
their parasites (Text in Russian) Bull. 
Soc. Sci. Moscow, 1887, 61, no. 2, 17.5- 
178. Add. 1887.1 

Collection of fishes presented to 

the zoological museum by Dr. P. A, 
Burcev (Text in Russian) Bull. Soc. 
Sci. Moscow, 1890, 67, no. 1, 10. 

Add. 1890.1 

Fishes from the collections pre- 
sented by Dr. V. I. Isaev (Text in Rus- 
sian) Bull. Soc. Sci. Moscow, 1890, 68, 
17-27. Add. 1890.2 

Kayser, F. H, E. Die Fauna der iil- 
tcsten Devon-Ablagerungen des Harzes. 
Abh. K. Preuss. Geol. Landesanstalt, 
etc., 1878, Bd. 2, Hft. 4. Add. 1878.1 

Keane, J, F. On blue water; some 
narratives of sport and adventure in the 
modern merchant service. London, 
1883. 288 p. Add. 1883.1 

Much data about habits of sharks. 

Keamey, Harold Leslie. On the 
relative growth of the organs and parts 
of the embryonic and young dogfish 
{MusleliLS cams) Anat. Record, 1914, 
8, 271-297. Add. 1914.1 

In general similarity to conditions prevailing 
in Mammals. 

Keeping, IF. The fossils and pale- 
ontological affinities of the Neocomian 
deposits of IJpware and Brick Hill 
(Cambridgeshire and Bedfordshire), etc. 
Cambridge, 1883. xi, 167p. 8 pis. 8°. 

Add. 1883.1 

Pisces, p. 80-84. 

Kegel, Wilhelm. Der Taunusquarzit 
von Katzenelnbogen. Abh. Preuss. 
Geol. Landesanst., 1913, n. s. Heft 76, 
162 p. 3 figs. 6 pis. Add. 1913.1 

A new species of Machsracanthus is de- 
scribed. 

Keibel, Franz. Die Gastrulation und 
die Keimblattbildung der Wirbeltiere. 
Ergebnisse Anat. Entw.-Ges. Wies- 
baden, 1900, 10, 1002-1119. 43 figs. 

Add. 1900.1 

Amphioxus. Cyclostomes, Selachians, Ga- 
noids, and Teleosts. 

Die Entwickelung der ausseren 

Korperform der Wirbeltierembryonen, 
etc. 1902. (In Hertwig, O., Handbuch 


Entwickelungslehre der Wirbeltiere, vol. 
i, pt. 2, 1-174. 81 figs. Jena, 1906) 

Add. 1902.1 

Fishes, p. 1-52. 14 figs. 

This monograph appeared in 1902, 

Keilhack, Friedrich Ludirig Heinrich 
Konrad. Ueber ]>raglacialp Sil'iswasser- 
bildungen im Diluvium Norddeutsch- 
lands. Zeitschr. Deutsch. Geol. Ge.s., 
1883, 36, 390-393. Add. 1883.1 

Cyprinus carpio, Perea fiuvialilU, Esox luciu$, 
p. 391. 

Keiser, IF. I’ntcrsuchungen liber 
die erste Anlage des Herzens, der beiden 
Langsgefiisstamme und des Blute.s bei 
Embry onen von Pelromyzon jAancri. 
Jena. Zeitschr. Nat. 1914, 61, 570-626. 
30 figs. 5 pis. — \ ierteljahrsschr. Nat. 
Ges. Zlirieh, 1914. 58. Jalirg., 269-275. 

Add. 1914.1 

" McsoncliyinzoDcn in ventralen Spaltrauni 
vor der i.eberaniage liefern das Material fUr 
das Eiulocard. Zell.strang langs des Randcs Her 
beitenplatte locl<ert siclj und liofert Hlutelc- 
mentc, sowie Gcfiissendothelzellcn.” 

Keller, C. Das Lebcn des Meeres. 
Leipzig, 1895. 300 figs. 16 pis. 8^ 

Add. 1895.1 

Keller, Franz. The Amazon and 
Madeira rivers; sketches and descrip- 
tions from the notebook of an explorer, 
(n. p.), 1874. 213 p. illust. 

Add. 1S74.1 

Fishes, p. 95-102. Fishing with the poison 
creeper {PauUinia pinnata L.) 

Keller, Olio. Tiere des klassischen 
Altertums in kulturgeschichtliche Be- 
ziehung. Innsbruck, 1887. ix, 488 p. 
illust. Add. 1887.1 

Kellicott, D, S. On certain Crus- 
tacea parasitic on fishes from the Great 
lakes. Proc. Amer. Micr. Soc., 1880, 1, 
3-57. 3 pis. Add. 1880.1 

On certain crustaecous parasites 

of freshwater fishes. Proc. Amer. Micr. 
Soc., 1883, 4, 75-78. Add. 1883.1 

crustaceous parasite of the 

“ miller’s thumb ” (Cottus). Proc. 
Amer. Micr. Soc., 1892, 14, 76-79. 

Add. 1892.1 

Kendall, William C. The pikes: 
their geographical distribution, habits, 
culture, and commercial importance. 
Rept. U. S. Fish Comm. 1887, append. 
5. 45 p. 6 figs. Add. 1887.1 

Contains an excellent bibliography. 

Notes on sticklebacks. Science, 

1902, n. s. 16, 588-589. Add. 1902.1 
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KendaU, W. C. 

Ail annotated catalogue of the 

fishes of Maine. Proc. Portland Soc. 
Nat. Hist., 1914, 3, 1-198. Add. 1914.1 

150 species of salt and freshwater fishes 
are listed. Bibliography and records, p. 101- 


Kendall, W, C,, Smith, H. M., 
Evermann, B, IT., & Cobb, J. N. See 
Smith, Evermann, Cobb, <& Kendall. 


Kent, Charles Edwin. Rearing black 
bass. Forest & Stream, 1897, 48, 467. 

Add. 1897.1 

Kent, Williarn Saville. Observations 
on a suspected hybrid species of trum- 
peter, and upon other rare fish taken in 
Tasmanian waters. Proc. Roy. Soc. 
Tasmania, 1886, 117-124. Add. 1886.1 


Notes on the identity of certain 
Tasmanian fishes. Proc. Roy. Soc. Tas- 
mania, 1887, 47-^8. Add. 1887.1 

— - Notes on the Tasmanian “ but- 
ter fish ” {C hilodactylics mulhaUi Mac- 
leay). Proc. Roy. Soc. Tasmania, 1887, 
42-43. Add. 1887.2 


Preliminary observations on a 
natural history collection made in con- 
nection with the surveying cruise of 
H. M. S. “ Myrmidon ” at Port Darwin 
and Cambridge Gulf in . . . 1888. 
Proc. Roy. Soc. Queensland, 1889, 6, 
219-242. ^ Add. 1889.i 

Fishea. p. 220-224; 239-240. 


. The markings of fish with rela- 

tion to their ancestral or phylogenetic 
origin. Rept. Aust. Assoc. Adv. Sci., 
1892, 381-386. Add. 1892.1 


. The market-fishes and ma- 

rine commercial products of Australia. 
Scott. Geogr. Mag., 1897, 13, 296-308. 

Add. 1897.1 

Kenworthy, C. J. Food qualities of 
the tarpum (Megalops) Bull. U. S. 
Fish Comm., 1884, 4, 80. Add. 1884.1 

Kerbert, Coenrad. Chromatophagus 
para^ticus n. g., n. sp. Ein Beitrag 
zw Parasitenlehre. Nederl. Tijdschr. 
Dierk., 1884, 6, 4^58. Add. 1884.1 

Original of Kerbert, C., 1886.1. 


Kerbert, C., Nierstrass, H. F., & 
Nengermann, A. A. See Nierstrass, 
Nengermann, & Kerbert. 


Kessler, Karl Theodorovich [1815— 
1881] Descriptions of the fish which are 
met with in the freshwaters of the St. 
Petersburg Government. (Text in Rus- 
sian] (In Natural histoiy exploration 
of the St. Petersburg Government, un- 
dertaken by the members of the Russian 
Entomological Society in St. Peters- 
burg. Russkoe Entomologh. Obsh., 
St. Petersburg, 1864. 1, sec. 1, Zoologi- 
cal explorations.) Add. 1864.1 

Fishes of the Black and Caspian 
Seas compared and described (Text in 
Russian] Trudui Sankt-Peterb. Obsh. 
Estest. (Bull. Soc. Nat., St. Peters- 
burg], 1874. 132 p. pi. 8®. 

Add. 1874.1 

_ Fish of Turkestan (Text in Rus- 

sian] Imp. Obsh. Lyubit. Estest. An- 
trop. Etnog., Izvyestiya [Bull. Imp. Soc. 
Nat. Anthrop. Ethnog.], Moscow, 1874, 
11, pt. 3. 4°. Add. 1874.2 

For a translation of the introductory portion 
revised by the author, see Landsdell, H. R\is- 
sian Central Asia. 1886, 2 , append. A. 8®. 

Fish inhabiting freshwater and 

also occurring in the ichthyological 
province of the Aral, Caspian and Black 
seas [Text in Russian] (In Trudui 
Aralo-Caspian Expedition. Sankt- 
Petrb. Obsh. Estest. (Soc. Naturalists 
St. Petersburg], 1877, pt. 4.) 

Add. 1877.1 

Keyserling, Alexander von. Wissen- 
Bchaftliche Beobachtungen auf einer 
Reise in das Petschora-land. (im 
Jahre 1843]. Petersburg, 1846. 

Add. 1846.1 

Describes DimeracarUhus eoncentTxcus n. g. 
et n. sp., a Devonian Ichthyodorulite. 

Keyserling, A . de, Murchison, R. 

& Vemeuil, E. de. See Murchison, 
Vemeuil, & Keyserling. 

Keysselitz, G. Die Entwickelung 
von Myxobolus pfeifferi. Arch. Protis- 
tenkunde, 1908, 11, (2. abth.), 272-308 
14 pis. 14 figs. Add. 1908.1 

Parasite of Barbus. 


— ^ Zoologische bijdragen tot ( 
kennis der Karazee. III. Report on tl 
fishes. (In Nederlandsche Pool-Exp 
ditie, 188^83) Bijdr. Dierk., Amste 
dam, 1887, 14, 53-60. Add. 1887 

Full title for Kerbert, C. 1887.1 


Ueber ein Epithelioma der Bar- 

ben. Arch. Protistenk., 1908, 11, 326- 
333. 2 figs. 2 pis. Add. 1908.2 

Kidder, D. P., & Fletcher, J. C, 
See Fletcher & Kidder. 
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Kierich, Friedrich, Jordanella flo- 
ridcB. Wochenschr. Aquar .-Terrar. 
Kunde, 1914, 11. Jahrg., 590-591. 

Add. 1914.1 

Kilbome, F. L. Preliminary^ note on 
the lymphatics of the common bull- 
head, Amiurus catus (L.) Gill. Proc. 
Amer. Assoc. Adv. Sci., 33. meet., 1884 
(1885), 529-531. Add. 1885.1 

KUboume, S. A., & Goode, G. B. 
Game fishes of the United States. 
New York, 1879. 20 pis. fol. 

Add. 1879.1 

Coasista of 20 colored plates of fishes with 
descriptive letterpress. 

K illin ger, Adolf. lUeber das Ein- 
lassen der Enten in die Fischwassen 
Allgem. Fischerei-Zeitg., 1913, 38. 

Jahrg., 34-37. Add. 1913.1 

Kingsley, John Sterling [1859- ] 

The segmentation of the head. Biol. 
Lects. Marine Biol. Labor. Woods Hole, 
1895 (1896), 137-148. Add. 1896.1 


Additions to recorded fauna of 

Casco bay (Maine) Proc. Portland Soc. 
Nat. Hist., 1909, 2, pt. 7. 3 p. 

Add. 1909.1 

Khigsley, Mary H. West African 
studies. London, 1901, 507 p. pis. 

Add. 1901.1 

West Africa, chapter 4. Musical 

fiah, p. 91. 


Kirby, WiUiam [1759-1850] On the 
nwto^, habits, and instincts of animals 

Bridgewater Treatises. London, 
1835, 7. treatise, vols. 1 & 2.) 


Add. 1835.1 

Vol. i. Migration of fishes, p. 107-124. 

Locomotive and prehensory organs 

f®’ Pv 121-123. 135-143; functions and 
instincts of fishes, p. 371-408. 2 pis. 

A new edition, with notes by T. R. Jones, of 

issued at London, 
^ American edi- 

n put^hed at Boston, and a German version 
appeared at Stuttgart. 1838. 


Kirk, Tfwmaa William [1828-1898] 
^i^ious parasite (Anthosoma 
Leach) from the Porbeagle 
shark {Lamna comnbica). Trans. New 
Zealand Inst., 1888, 20, 31-33. 

Add. 1888.1 

K^kaldy, (Miss) J. W. On the 
specif of Amphioxus. Kept. Brit. As- 
soc. Adv. Sci., 1894, 685-686. 

Add. 1894.1 

Kirsch, Philip Henry [ -1900] A 

review of the European and American 


Uranoscopid® or star-gazers. Proc. 
Acad. Nat. Sci. Philad., 1889, 258-265. 

Add. 1889.1 

Kirschner, F. (engraver) I ( — 
XXVII) Tabula triplicis tam ad legen- 
dum quam ad vivendum accomodati 
catalog! universalis, diviso prima; id est, 
regni animalis tertia classis, pisces ex 
raii emendata ichthyologia Willughbeii, 
forma minor! descripti, ad illas figuras 
cum Blochii (Naturalem historiam pis- 
cium) et quovis alio opere (Histoire na- 
turelle des Dorades de la Chine, gravies 
par M. F. Martinet, et accompagn^e 
d’observations . . . par M. de Sau- 
vigny) comparandas cuicunque etiam 
systemati novisque editionibus appli- 
candas. Tabelle aus den ersten Abthei- 
lung, &c. Augusta Vindelicorum, 1786. 
obi. fol. Add. 1786.1 

This consists of copper plate figures in re- 
duced size of illustrations in the works of 
Willughby, Bloch, Seba, and others. 

Kirtland, J. P. Fishes of Ohio (In 
The family visitor. Cleveland & Hud- 
son, Ohio, 1850-51) Add. 1850.1 

Kiss von Zilah, A. Ueber den 
schadlichen Einfluss von Mikroorganis- 
men auf die kiinstliche Forellenzucht. 
Oester. Monatschr. Thierh., Wien, 1897, 
21, 433-435. Add. 1897.1 

Kistler, H. E. Fish-fin and other 
poisons. Forest & Stream, 1899, 63, 
112. Add. 1899.1 

Kite, J. Alban. Report upon appa- 
ratus and facilities needed for hatchmg 
Spanish mackerel. Kept. U. S. Fish 
Comm. 1883 (1885), 11, 1095-1100. 2 
figs. Add. 1885.1 

Kiwirikko, K. E. See Stenroos, 

Karl Emil. 

Klaatsch, Hermann. [Discussion of 
Rtickert’s paper on spiral valve of ga- 
noids and sharks) Verhandl. Anat. Ge- 
selL, Berlin, 1896, 149. Add. 1896.1 

Klapper, P. Susswasserfische (In 
WandtaJfeln fur den zoologischen IJnter- 
richt, von 0. Schmeil. Stuttgart, 1905. 
pl. 8®) Add. 1905.1 

Klaptocz, B. Cestoden aus Fischen, 
aus Varanus imd Hyrax. (In Ergeb- 
nisse der mit Subvention atis der 
Erbschaft Treitt imtemommenen zoolo- 
gischen Forschungsreise Dr. Franz 
WemeFs in den agyptischen Sudan und 
nach Nord-Uganda.) Sitzber. Akad. 
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Klaptocz, B. 

Wiss. Wien, math.-nat. KL, 1906, 116, 
1. Abth., 121-144. pi. Add. 1906.1 

Klein, Michael. Samlung merkwiir- 
digster Naturseltenheiten des Kcenigs- 
reich Ungarn. Presburg & Leipzig, 

1778. 8^ Add. 1778 1 

‘‘Paucos pisces nominat nempe Hausen, 
Stohr, Forelle Lachs, Lachsfore & Fogo, sed 
non describit.” Walbaum. 

Klimenko, W. S. Fish poisoning 
iText in Russian) Protok. Zasaid. 
Kavkazsk. Med. Obsh., Tiflis, 1893- 

94, 30, 647-653. Add. 1893.1 

Zur Frage der Vergiftung mit 

Fischgift. Pharm. Zeitg. Russland, 
1894, 33, 389. Add. 1894.1 

Klinge, Waller, H aplochrornis slri- 
gigena Pfeffer (Paratilapia multicolor) 
der “ Maulbruter ” und seine Zucht. 
Wochenschr. Aquar.-Terrar. Kunde, 
1914, 11. Jahrg., 703-704. fig. 

Add. 1914.1 

Klippart, J . H. Catalogue of fishes 
of Ohio. Kept. Ohio State Fish Comm, 
1875-76. Add. 1876.1 

Klui^inger, C. B. Erinnerungen 
aus meinem Leben als Naturforscher 
und Arzt zu Koscir am Roten Meere. 
Zool. Annal., 1914, 6, 223-311. figs. 

Add. 1914.1 

Verzeicbnis von Publikationen, p. 304-311. 

Knauthe, Karl. Zur Biologic des 
Karpfens. Korr. Fischzucht, 1896, 117. 

Add. 1896,1 

-- — Untersuchungen fiber den Stoff- 
wechsel der Fische, Deutsch. Fischerei 
Zeitg., 1897-1898, 1-3. Add. 1898.1 

Zur Untersuchung der Fischfut- 

termittel. Fischerei Zeitg., 1898, 1, no. 
25. Add. 1898.2 

Neuere Erfahrungen in der Fisch- 

futterung. Fischerei Zeitg., 1900, 3, no. 

22- 25. Add. 1900.1 

Knebel, C. Eenige aanteekeningen 
over de visschery in de afdeeling Grati. 

Tijdschr.voor Ind.Taal-, Land-en Volk- 
enkunde, 1881, 26, 283. Add. 1881.1 

Knigbt, N, P. Fishery bait experi- 
ments. A report on the comparative 
m^its of different kinds of bait used in 
^d-fishing along the Gasp4 peninsula. 
Contrib. Canadian Biol. 1906-10 (1912), 

23- 32. Add. 1912.1 


Knoch, Julius [1828-1893] Die 
kfinstliche Zucht der Lachse, Lachsfo- 
rellen, Forellen und der Bastarde der- 
selben, sowie ihre Verpflanzung und 
Acclimatisation in den Flussen Weli- 
kaja, Pskowa und in dem Pleskauer 
See. Corresp.-Bl. Riga, 1884, 27, 1-13. 

Add. 1884.1 

On poisonous fishes and on the 

means to prevent poisoning by them 
(Text in Russian) V'ovenno-med. J., 
St. Petersburg, 1888, 141, 3. sect., 399. 
Ibid., 142, 3. sect., 1; 147; 181. 2 pis. 

Add. 1888.1 

Knoepfel, R. Elektrische Organe 
bei Fischen. Wochenschr. Aquar.-Ter- 
rar. Kunde, 1914, 11. Jahrg., 82-85. 
4 figs. Add. 1914.1 

Knoz, F . J. Anatomical observations 
on Ophisurus novee zelandce, (Hector) 
Trans. Proe. New Zealand Instit., 1869 
(1870), 2, 35-40. pi. Add. 1870.1 

Knoz, J. A view of the British Em- 
pire, more especially Scotland, with 
some proposals for the improvement of 
that country, the extension of its fisher- 
ies and the relief of the people. 2 vols. 
1785. Add. 1785.1 

^ ol. i, p. 232, history of the English, Scotch, 
Dutch and Irish fisheries. 

Another edition, 1789. 

Knudsen, Henrik. Some facts con- 
cerning isinglass. Bull. U. S. Fish 
Comm. 1885, 6, 295-297. Add. 1885.1 

Knudsen, P. C. Fiskeri i gamle 
Dage. (Fishing in olden times) Fersk- 
vandsfiskeribladet, 1911, Heft 21, 249. 

Add. 1911.1 

Gamle meddelelser af Thestnip i 

Rind Herreds histoirefra c. 1725. Fersk- 
vandsfiskeribladet, 1911, Heft 9, p. 101. 

Add. 1911.2 

Gamle meddelelser om Gaard- 

boe So. Ferskvandsfiskeribladet, 1911, 
Heft 11, 125-126. Add. 1911.3 

Kobert, Rudolf [1854-1918] Com- 
endium der praktischen Toxikologie. 
tuttgart, 1894. 180 p. Add. 1894.1 

Various references to poisoning from eating fish. 

Koch, W. Ueber den Nutzen 
der Fischuntersuchungsstellen. Blatt. 
Aquar.-Terrar. Kunde, 1913, 24. Jahrg., 
391-392. Add. 1913.1 

Koch-Grtinberg, Theodor. Der 
Fischfang bei den Indianern Nordwest- 
brasiliens. Globus, 1908, 93 . 

Add. 1908.1 
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Kohler, WaUher, Acanthopsis spec. 
Wochenschr. Aquar.-Terrar. Kimde, 
1904, 1, 155. Add. 1904.1 


Etwas vom Schlammbeisser. 

Blatt. Aquar.-Terrar, Kunde, 1906, 17, 

Add. 1906.1 


Phraclolaemus ansorgii. Blatt. 

Aquar.-Terrar. Kunde, 1906, 17, 404. 

Add. 1906.2 

KoUiker, Rudolf Albert von [1817- 
1905] For memorial notices see Stohr, 
P. A. 1906.1. See also Ehlers, E. Al- 
bert yon Kolliker. Zum Gedachtnis. 
Zeitschr. Wiss. Zool., 1906, 84, 1-xxvi. 

T ' Pigmentlose Organe von Chau- 
Zeitschr. Wiss. Zool., 1853, 4, 

Add, 1853.1 


, l^'iitersuchungenzurvergleichen- 
aen Oewebelehre (Rochen, Plagiosto- 
men, Anneliden), angestellt in Nizza, im 
Herbst 1856. Verb. Phys. Med. Ges. 
VVurzburg, 1857, Bd. 8, Hft. 1, 1-129. 

Add. 1857.1 

j y^tersuchungen iiber das Ende 

aer Wirbelsaule der lebenden Ganoiden 
und emiger Teleostier. Gratulations- 
sch^t zur 400jahr. Jubiliiumsfeier der 
Umv Basel. Leipzig, 1860. 27 p. 4 
P*®* ; Add. 1860.1 

Full title for Kolliker. R. A., 1860.3. 

r. Kritische Bemerkungen zur Ge- 

scMchte der Untersuchungen iiber die 

der Chorda dorsalis. Verb, 
^hys. Med. Ges., Wurzburg, 1872, 

2. Add. 1872.1 

Chimaroids. Teleos- 


Aieakinder Bernard [1739 
Uij rernere Anmerckungen zur Ns 
turgeechichte des Schwertfisches. Konit 

M Abhandl., 1771 (1775 

33,118-121. pi. Add. 1775: 


Phys. Bibl., 4, 26. — Comment. Lips., 
22, 665. Add. 1774.1 

— Descriptio Lerneae, forsan ad- 
huc incognitae, Gadi callorice L. bran- 
chiis firmiter inhaerentes descriptio. 
Acta. Acad. Palat., 1775, 3, Phys., 57- 
61. figs. Add. 1775.1 

Beschreibung des Fisches Na- 

waga bey den Russen genannt, [Gadus 
callarias], aus dem Geschlechte der Ga- 
dorum. Neu. Hamburg. Magaz., 1777, 
107 St., 387-403. Add. 1777.1 

See also Koelreuter, J. T., 1769.1. 

Ueber den 5aimoAwc/?o. Schrift. 

Naturf. Berlin, Gesellsch., c. 1784, 4, 
427. Add. 1784.1 

Koenen, Ado// t;on [1837-1915] Coc- 
costeus obiusus von Koenen, aus dem 
Oberdevon bei Gerolstein. Verb. Nat. 
Hist. Ver., Bonn, 1886, 43, 55-57. 

Add. 1886.1 

Koenig, Clemens. leones fossilium 
sectiles. London. 1825. 4°. 

Add. 1825.1 

Describes Ttratichthys antiquitatia n. g. et 
n. sp. (p. 4) from Eocene of Sheppey. 

Konig, J., & Splittgerber, A. 
Bedeutung der Fischerei fur die 
Fleischversorgung im deutschen Reich. 
Mitteilung der Landwirtschaftl. Ver- 
5Uchsstation in Munster. Landw. 
Jahrb., Berlin, 1909. 177 p. 6 pis. & 

figs. Add. 1909,1 

Kofoid, C. A . The biological stations 
of Europe. Bull. U. S. Bur. Education, 
Washington, 1910. no. 440. xiii, 360 
p. illust. Add. 1910.1 

Kofoid, C. A,, & Watson, E. E. On 

the orientation of Gyrocotyle and of the 
cestode Strobila. Proc. 7. Internat, 
Zool. Congr., Boston, 1907 (1912), 187- 
191. 3 figs. Add. 1912.1 

Parasitic in Chimera coiliei. 


„„^®®lreuter, Joh.Gotllieb. [1733- 

desenptionis piscium rari 

Petropol., 171 
9. 420-470. Add. 1765 

3 species of fish described. 

P^cium rariorum description 

1763 To Petrop. 

10, 329-351. Add. 1765 

4 species of fish described. 

lola ins 

17 ^’ 1 Q Acad. Petropc 

1774, 19, 424-434. Abstracts in Erik 


Koken, Ernst. Die Bedeutung der 
Otolithen und des Gehororgans fiir 
die natiirliche Systematik* der Fische. 
Zeitschr. Deutsch. Geol. Ges., 1891, 43, 
154-170. Add. 1891.1 

Neue Untersuchungen am ter- 

tiaren Fisch-Otolithen. II. Zeitschr. 
Deutsch. Geol. Ges., 1891, 43, 77-153. 
10 pis. & 28 figs. Add. 1891.2 

Kolikov, N. K. Das primare Ske- 
let der Bauchflossen der Teleostier. 
Bull. Soc. Nat. Moscou, 1896. 9, 514- 
522. Add. 1896.1 
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Kolikov, N. K. 

Metamerie des Kopfes von Pe~ 

iroinyzon planeri. Anat. Anzeig., 1899.* 
16, 510-523. Add. 1899.1 


Kolmer, TF., & Haempel, 0. See 
Haempel & Kolmer. 


Koninck, L.~G. de [1809-1887] No- 
tice sur les fossiles icarboniferesi de 
l^Inde decouverts par Dr. Fleming. 
Liege, 1803. 44 p. pis. Add. 1863.1 

Saurichthys and Acrodus, p. 4, 6gs. 


Kovalevski, Mieczyslav. Ueber Fur- 
chung und Keimblatteranlage der Tele- 
ostier. Sitzber. Phys-Med. Soc. Erlan- 
gen, 1885, 18, 1-b. Add. 1885.1 

Krache ninnik oY, Stefan Petrovich 
[1713-1755] Histoire et description du 
Kamtchdtka, etc. Translated from the 
Russian. 2 vols. [in Ij Amsterdam, 
1770. Add. 1770.1 

Poissons, II, p. 210-257. 

See also, Kracheninnikov, S. P., 1764.1 & 
1768.1^ , 


Recherches sur les fossiles pal4o- 

zoiques de la Nouvelle-Galles du Sud 
(Australie) Part 3, Fossiles carbonifees. 
Bruxelles, 1876-77. 230 p. 

Add. 1876.1 

Tomodus convexus. p. 354. 

— — Descriptions of the Palaeozoic 
fossils of New South Wales: translated 
by David and Dun. Sydney, 1898. 
298 p. 24 pis. 4^ Add. 1898.1 

Pisces, p. 281. 

Koningsberger, J, C. Java zoolo- 
gisch en biologisch. Buitenzorg, 1911- 
15. 663 p. 8°. Add. 1911.1 

Issued in 12 parU, 1911-15. 

Visschen, p. 380-399; 474-475. 


Konstemssow, W. Ueber die Na- 
tur des Fischgiftes. Arch. Biol., 1904, 
10, 475. — Chemikerzeitg., 1905, Re- 
Pert. 132. Add. 1904.1 

Korkch, Aladdr. Daten zur Ur- 
fischerei im Komitate Tolna. Anz. 
Ethnog. Abth. Ungar. Nat. Mus., Er- 
ganzungsheft, Beibl. 1, 1902, 184-186. 

Add. 1902.1 

12 figs, of fishing appliances. 


Korschelt, E., Linck, , Olt- 

manns, , & others (editors) 

Handworterbuch der Naturwissen- 
schaften. 9 vols. Jena, 1912-14. 

Add. 1912.1 

Kossel, A. Weitere Mitteilungen 
tiber die Proteine der Fischspermien. 
Sitzb. Akad. Wiss., Heidelberg, mat.- 
phys. Kl., 1913, 7. Abth., 12 p.— 
Zeitschr. Physiol. Chem., 1913, 88, 163- 
185. Add. 1913.1 

Complete reference for Kossel, A. 1913.1 


Kostytscheff, P . Chemical compc 
sition of fish products, with some n 
marks on their nutritive value. Repoi 
U. S. Fish Comm. 1886 (1889), 
1019-1025. Add. 1889. 

Translation from Russian Journal Rurj 
Economy and Forestry. CXLIV, pt. 2. 


Kramer, Augustin. Die Samoa- 
Inseln. 2 vols. Stuttgart, 1903. 509 
& 445 p. 5 pis. 236 figs. sm. fol. 

Add. 1903.1 

Bd. II. Ethnographic; Fishing apparatus 
i^cthods, p. 167-202; fishes (native and 
scientific names with brief descriptions), p. 414- 
424. A very authoritative work. 

Hawaii, Ostmikronesien und 

Samoa, meine zweite Sudseereise (1897— 
1899) zum Studium der Atolle und ihrer 
Bewohner. Stuttgart, 1906. xv, 585p. 
illust. Add. 1906.1 

For frequent references to fishes and methods 
of fishing, sec bid index. 


Kratzschmar, Alfred. Meine Schei- 
benbarsche (M esogonistiiis chcetodon) 
Blatt. Aquar.-Terrar. Kunde, 1914, 25. 
Jahrg., 636-638. fig. Add. 1914.1 

Krill, , & Dubard, . Etude 

morphologique et biologique sur le 
bacillus tuberculosis piscium. Rev. 
Tuberculose, Paris, 1898, 129-150. 

Add. 1898,1 

Kramp, E. Fundulus guentheri Pfef- 
fer und seine Zucht im Aquarium. Blatt. 
Aquar.-Terrar. Kunde, 1914, 25. Jahrg., 
200-211. 2 figs. Add. 1914.1 

Haplochilus spec. (H. camero- 

nensis var.?) aus Gabun und seine Zucht 
Blatt. Aquar.-Terrar. Kunde, 1914, 25. 
Jahrg., 57-59. fig. Add. 1914.2 

Kranz, C. A., & Weber, J. C. See 
Weber & Kranz. 

Krasper, Erich. Polycenlropis abbre- 
viata Boulenger. Blatt. Aquar.-Terrar. 
Kunde, 1914, 25. Jahrg., 650-651. pi. 

Add. 1914.1 

Krause, Edward. Vorgeschichtliche 
Fischereigerate und neuere Vergleichs- 
stucke. Globus, 1897, 71, 270. 

Add. 1897.1 

Vorgeschichtliche Fischereige- 

rathe und neuere Vergleichsstucke. 
Vergleichende Studie als Beitrag zur 
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Geschichte des Fischereiwesens. Zeit- 
schr.Fisch.Hilfswissen., Berlin, 1904, 11, 
Hefte3-4. 108 p. 8°. Add. 1904.1 

Krause, Wilh. Die Entwickelung 
der Haut und ihrer Nebenorgane. (In 
Hertwig, 0. Handbuch Entwickelungs- 
lehre der Wirbelthiore. Jena, 1906, vol. 
ii, pt. 1, p. 253-337. 54 figs.) 

Add. 1906.1 

Or«ana of lateral line. p. 332-337. 3 figs. 

Krauss, Christian Ferdinand Fried- 
tick von. Die Goldorfe {Cyprinus orfus, 
L.) WOrttemb. Jhefte., 1890, 46, 304. 

Add. 1890.1 

^©idl, A. Weitere Beitrage zur 
Physiologic des Ohrlabyrinthes. Ver- 
suche an Fische. Sitzber. K. Akad. 
Wiss. Wien, math-natur. Kl. 1892, 101, 
abth. 3, 469-480. Add. 1892.1 


“ Ein weiterer Versuch ubcr das 
angebliche Horen eines Glochenzeichens 
durch die Fische. Arch. Ge.sammt. 
Physiol. Bonn, 1896, 63, 581-586.— 
Centralb. Physiol., 1896, 10, 209. 

Add. 1896.1 

p^cheur fran^ais, 
traite de la p^che ^ la ligne en eau douce, 
oth. edition. Paris, 1847. 420 p. 20 
Portr. Add. 1847.1 

18C1, etc. West- 
wood and Satchell pronounce it one of the best 
i*rench works on angling. 


Kreyenberg, M. For bibliographi 
cal note see Wolterstorff, W. G. 1915.1 

Krieger, Maximilian. Neu-Guinea 
Berlin 11899] xii, 535 p. illust. (Bib 
iiotnek der L^derkunde, vols. v & vi) 

Add. 1899.: 

Wilhelmsland. p. 162; ii 
nntish New Guinea, p. 284-285; in Dutch Nev 
Guinea, p, 377; 380; 381; 387; 388 

f.. Das Hungern ali 

lordemder Faktor der organischen Ent 

Nat. Wochenschr., 1914, 29 

Add. 1914.1 

Hervorrufung dci 

Keimzellenentwicklung durcY das Hungern: 

,, -Awffusf. On the influence oi 

the temperature on the rate of embry- 
pnic development. Zeitschr. Allg. Phy- 
Biol., 1914, 16, 163-177. 8 figs. 

Add. 1914.1 

Algebraic ratios, not van’t Hoff's formula. 

Krogh, A., & Ege, R, See Ege & 

J^ogh. 


Krogh, August, & Johansen, A. C.. 
oee Johansen & Krogh. 


Kruger, Berthold. Beobachtungen an 
Zierfischen in der Dammerung und der 
Nacht. Bliitt. Aquar.-Tcrrar. Kunde, 
1914, 25. Jahrg., 48-49. Add. 1914.1 

Nochmals die Fundorte der 

Fitzroya lineaia Jenyns in Argentinien. 
Bliitt. Aquar.-Terrar. Kunde, 1914, 25. 
Jahrg., 296-297. . Add. 1914.2 

Kriinitz, Joh, Georg [1728-1769] 
Oekonomische Encyclopiedie oder . all- 
geineincs System der Land-Haus-und 
Staats wirtschaft. Berlin, 1773. fig. 
8°. Add. 1773.1 

"Multa de piscibus, eorumque generatione, 
cducatione, conservatione, pr®paratione, cas- 
trationc, capture, instrumentis ad earn aptis, 
vivariis, piscinis, morbis, <fc jure piscutorio ex 
aliis auctoribus conscripsit ordinc alphabetico 
preesertim Tom. 13.” — Walbauin. 

Krukenberg, C. Fr. U'. [1852-1889] 
Bedenken gegen einige aus neueren Un- 
tersuchungen iiber den Gaswechsel bei 
Fischen und bei Wirbellosen gezogene 
ScMussfolgerungen. (In his Vergl. 
Physiol. Studien Adria. Heidelberg, 
1881, 1, 1. Abth., 160-171.) 

Add. 1881.1 

Beitrage zur Anatomic und Phy- 
siologic von Luvarus imperialis llaf. 
III. Physiologisch-ehemische I^nter- 
suchungen. (In his Vergl. Physiol. 
Studien Adria. Heidelberg, 1881, 1, 4. 
Abth., 29-64.) Add. 1881.2 

Nature of red pigments of epithelium; 
enzymes in digestive secretions; organic com- 
pounds in chemical composition of muscles. 

Die Durchfluthung des Isthmus 

von Suez in chorologischer, hydrogra- 
phischer und historischer Beziehung 
(In his Vergl. Physiol. Studien. Heidel- 
berg, 1882, 2, 5. Abth., 1-95. 2 pis.) 

Add. 1882,1 

Influence of Suez Canal on intermigrations 
of Mediterranean and Ked Sea faunas. 

Die Pigment der Fischhaut. 

Das griine Pigment in den Knochen, 
Graten und Schuppen von Belone ro- 
strata. (In his Vergl. Physiol. Studien. 
Heidelberg, 1882, 2, 3. Abth., 139-143.) 

Add. 1882.2 

Uel3er die chemische Beschaffen- 

heit der Eierschalen von Mustelus loevis 
und (die Schlangei Tropidonotus nairix. 
(In his Vergl. Physiol. Studien. Heidel- 
berg, 1882, 2, 2. Abth., 89-92.) 

Add. 1882.3 

Ueber die Verschiedenartigkeit 
des organischen Substrates der Eier- 
schalen von Wirbelthieren. (In his 
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Krukenberg, C. F. W. 

Vergl. Physiol. Studien. Heidelberg, 
1882, 2, 1. Abth., (32-70) Add. 1882.4 

Chemical composition of egg capsules of 
Elasmobranchs. 

Kubary, J. S. Ethnographische 
Beitrage zur Kenntnis des Karolinen 
Archipels. Veroffentlicht im Auftrage 
des Kgl. Museums fiir Volker-Kundc 
zur Berlin. Leyden, 1889. 307 p. 

55 pis. 8°. Add. 1889.1 

Heft ii, Theil i, Die Industrie der Pclau- 
Insulaner. Fischerei, 12.3-151. pis. xvi-xxi. 

Extensive treatise on fishing with spears, nets, 
hooks, traps, and poisons ; on fishing and religion, 
on noosing sharks. Fish named and the par- 
ticular apparatus for taking it described. Ex- 
haustive article profusely illustrated. 

Kubo, Ino. Ueber die vom Ner- 
vus acusticus ausgelosten Augonbewe- 
gungen. II. \’ersucho an Fischcn. 
Arch. Gesammt. Piiysiol., 1906, 116, 
457-482. 6 text-figs. Add. 1906.1 

Petromyzon, 4 selachians, and 2 flounders 
studied. 

Kunstler, Joseph. La reproduction 
naturelle et artificielle du saumon. Rev. 
Sci., 1889, 43, 359-365. Add. 1889.1 

(L’influence de la lumiere <;lec- 

trique sur les Salmonides dans le jeune 
age] M6m. Soc. Sci. Bordeaux, 1893, 3, 
Ixii-lxiii. Add. 1893.1 

Sur la plasticity yvolutive des 

salmonides sous Tinfluence des condi- 
tions ambiantes. Bull. Soc. Acclim. 
France, 1893, 40 , 2. sem., 500-502. 

Add. 1893.2 

Kuhl, Heinrich. Myliohatis ocella- 
ius = ^lobatus narinari. Alg. Konst. 
Letterb. Haarlem, 1823. Add. 1823.1 

Kuiper (junior)^ K. De functie van 
de zwemblaas by eenige onzer zoet- 
watervisschen (Die Funktion der 
Schwimmblase bei einigen unserer 
Siisswasserfischei Amsterdam, 1914. 
169p. 8pls. Add. 1914.1 

Kuliabko, A. Quelqucs expyriences 
sur la survie prolongye de la tete isolye 


des poissons. Arch. Intemat. Physiol., 
1907, 4, 436-464. Add. 1907.1 

Kuntz, Albert. The embryology and 
larval development of Bairdiella chry- 
sura and Anchovia mitchilli. Bull. Bur. 
Fisheries 1913 (1914), 33, 3-19. 46 figs. 

Add. 1914.1 

Notes on the habits, morphol- 
ogy of the reproductive organs, and 
ombr>'olog>' of the viviparous fish Garn- 
busia ajjinis. Bull. Bur. Fisheries 1913 
(1914), 33, 177-190. 4 pis. 

Add. 1914.2 

Kupffer, C. von. [1829-1902] Die 
Dcutung des Hirnanhanges. Sitzber. 
Ges. Morph. Physiol. Miinchen, 1894, 
(lOi, 59-87. 11 figs. Add. 1894.1 

Kurita, Manjiro. Notes on the 
perches of China (Text in Japanese) 
Journ. Geogr. Soc. Tokyo, 1886-87, 8, 
no. 5, 51-54. Add. 1886.1 

Notes on salmonidae of north 

China (Text in Japanese] Journ. Geogr. 
Soc. Tokyo, 1886-87, 8, no. 6, 61-64. 

Add. 1886.2 

On the Chondrostei of China 

(Text in Japanese) Journ. Geogr. Soc. 
Tokyo, 1886-87, 8, no. 8, 35-38. 

Add. 1886.3 

Kuroda, Chorei. Local names of 
some Japanese fishes (Text in Japanese! 
Gvogaku Zasshi (Journ. Ichthyol.) 
1914, 1, no. 2, 10-12. Add. 1914.1 

Kurtze, G. A. Commentatio de pe- 
trefactis quae in schisto bituminoso 
Mansfeldensi reperiuntur. Halae, 1839. 
36 p. 3 pis. 4^ Add. 1839.1 

Kuske, Der Kolner Fischhan- 

del vom 14i-17. Jahrhundert. West- 
deutsche Zeitschr., 1905, 24. Jahrg. 

Add. 1905.1 

Kutschin, O. Ueber den Bau des 
Riickenmarks von Neunauges. Inaug. 
Dissert. Kasan, 1863. Add. 1863.1 

Abstract bv Stieda, L. Arch. Mikr. Anat., 
1866. 2. 525-530. 


L 


L., 3f. L’industrie de I’huile de sar- 
dines. La Nature, 1901, 29, i)t. 1, 155. 

Add. 1901.1 

Labbe, Alphonse. Sur deux Cocci- 
dies nouvelles, parasites des poissons. 
Bull. Soc. Zool. France, 1893, 18, 202- 
204. Add. 1893.1 

Labillardidre , Jacques Julie.n de 
[1755-1834] Relation du voyage a la 
recherche de “ La P6rouse ” fait . . . 
1791 (-1794) etc. 2 vols. & atlas. Paris 
an VIII [1800] 8° & fol. Add. 1800.1 

Voyage in search of La Pe- 

rouse . . . during the years 1791-1794. 
2 vols. London, 1800. Add. 1800.2 

I. Remora, p. 72-79; bonitos, 74, 85, 88; 
sharks 76. 165, 323, 453; flying-fish. 85-86. 
lit Diodoiii 83; scorp^na poisonous, 253* 

La Blanchdre, Pierre R. H. M. du 
C. de [1821-1880] Le brochet, la perche, 
la gremille et I’apron. Les trois regnes 
de la nature, 1864, no. 19, 145-152. 5 
figs. Add. 1864.1 

* Les cyprins. Les trois regnes 

de la nature, 1864, no. 42, 329-336. 5 
figs. Add. 1864.2 

— ■ Les poissons couveurs. Les 
trois regnes de la nature, 1864, no. 34, 
265-272. 4 figs. Ibid., 1865, no. 65, 
89-96. 8 figs. Add. 1864.3 

— Encore les poissons rouges. Les 
trois regnes de la nature, 1865, no. 101, 
377-392. figs. Add. 1865.1 

La peche en eau douce. Paris, 

1881. 204 p. fig. 12°. Add. 1881.1 

La Branche, George M. L. The dry 
fly and fast water: fishing with the float- 
ing fly on American trout streams, to- 
gether with some observations on fly 
fishing in general. N. Y., 1914. 218 p. 

Add. 1914.1 

Labtbom, J. {presses') Dissertatio 
de piscinis. Upsaliae, 1764. 4. 

^ , Add. 1764.1 

C. Isberg, respond. 

Lacaze-Duthiersj H. Prix pro- 
pose pour la d6couverte de la matiere 


du poison qui se developpe dans les 
poissons, et sur les moyens de la com- 
battre. Arch. Zool. Exjjer. Gen. Hist. 
Nat., Paris, 1888, 2. ser. 6, xlviii. 

Add. 1888.1 

Lacepdde, (Comte) Bernhard Germain 
Etienne de la Ville~sur~illon [1756-1825] 
For biographical notice of Count Lace- 
pede, and account of his work on the 
natural historv of fishes, see Edinburgh 
New Phil. Journ., 1827, 3, 267-270. 

Memoire sur Torgane de la vue 

du poisson appele cobete, Anahlops. 
Bull. Soc. Philom. Paris, 1797. (Nov.), 
57. Add. 1797.1 

Lacoste, L. Serotlierapie antiveni- 
meusc des poissons. Bull. Trim. Kn- 
seign. Peches. Marit. Paris, 1911, 16, 
435-437. Add. 1911.1 

Ladd, Christine. See Franklin, 
Christine Ladd, in vol. I, p. 415. 

La Faille, Johan Marcus Baart de, 
De animalibus pho.sphorescentibus. In- 
aug. Dissert. Groningen, 1821. 84 p. 

Add. 1821.1 

Phosphorescent fishes: alive, p. 28; dead, 
p. 72-78, 

Lafite-Dupont, Jean Lucien Al- 
phonse. Note sur le systeme veineux 
des Sdlaciens. Trav. Soc. Sci. Stat. 
Zool. Arcachon, 1898, 86-93. 

Add. 1898.1 

Lafitte, Jean-Paul. La peche chez 
les peuples primitifs. La Nature, 1912, 
40, pt. 2, 382-384. 3 figs. Add. 1912.1 

Lafont, Alexandre. Journal d^ob- 
servations faites sur les animaux marins 
du bassin d’Arcachon pendant les an- 
n^es 1866, 1867, 1868. Actes Acad. 
Sci. Belles-Lettres & Arts Bordeaux, 
Paris, 1868, 3. s^r., 3. ann., 581. 4 pis. 

Add. 1868.1 

Mesures des mouvements respiratoiree des 
poissons; mocurs des poissons. 

Observations zoologiques. Actes 

Soc. Linn. Bordeaux, 1871, 3. s^r. 8 
(28), 11. Add. 1871,1 

Egg-laying of SsTignathus; electric discharge 
of torpedo. 
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Laguesse, GiLsiave Edouard. Note 
sur d^veloppement histologique de la 
rate des poissons. C. R. Soc. Biol. 
Paris, 1888, 8. ser. 6, 594-595. 

Add. 1888.1 

Sur la pr6sence de vaisseaux 

dans r§pith41ium intestinal (chez le 
Protoptere). C. R. M^m. Soc. Biol. 
Paris, 1890, 42, 292-293. Add. 1890.1 

Pancr6as intra-h4patique chez 

les poissons. C. R. Soc. Biol., Paris, 
1891, 9. ser. 3, 145-146. Add. 1891.1 

Structure du pancreas et pan- 
creas intra-hepatique chez les poissons. 
C. R. Acad. Sci., Paris, 1891, 112, 440- 
442, Add. 1891.2 

Sur le d4veloppement du me- 
senchyme et du pronephros chez les 
Seiaciens (Acanthias) C. R. Mem. Soc. 
Biol. Paris, 1891, 43, 861-863. 

Add. 1891.3 

— ; — Comment se constitue la fibre 
conjonctive adulte ou faisceau de fi- 
brilles? C. R. Mem. Soc. Biol. Paris, 
1914, 76, 235-238. Add. 1914.1 

— La structure lamelleuse du tissu 
conjonctif lache chez la torpille. Ar- 
chives Anat., Micr. 1914, 16, 67-131. 
12 figs. 2 pis. Add. 1914.2 

Lamclle 6I4mentaire d6riv6e de la trans- 
formation ezoplasmique partielle d’une cellule 
de mesenchyme aplatie. Symplasme lamellaire 
hyalin. 

Lahille, Fernand. Les Tuniciers sont- 
ils les ancetres des vertebres? Bull. Soc. 
Hist. Nat. Toulouse, 1888, xcii-xcvi. 

Add. 1888.1 

Mortalidad de peces en el Rio 

de la Plata. Bol. Min. Agr., Buenos 
Aires, 1912, 1-20. pi. Add. 1912.1 

Lamanon, Robert de Paul de. De- 
scription de divers fossiles trouves dans 
les carrieres de Montmartre, prds de 
Paris, et vues gendrales sur la formation 
des pierres gypseuses. Journ. Physique, 
1782, 19, 173-194. pi. Add. 1782.1 

Empreinte de poisson, p. 177-180. fig. 

Lamarck, Jean Baptiste, [1744-1829] 
For a summary of the literature con- 
cerning Lamarck and Lamarckism see 
May, W. 1911.1. 

Lambert, T. W. Fishing in British 
Columbia, with a chapter on tuna fish- 
ing at South Catalina. London, 1907. 
136 p. Add. 1907.1 


Lampe, Martin. Die Fische der 
Deutschen Sudpolar-Expedition 1901- 
1903. III. Die Hochsee- und Kiisten- 
fische. Deutsch. Sudpol.-Exped., 1914, 
16 (Zool. 7) 201-256. pi. & 7 figs. 

Add. 1914.1 

Lamport, Prahistorische Fi- 

scherei und Fischereigerate. Arch. 
Fischereigesch., 1914, Heft 2, 93-108. 

Add. 1914.1 

Landau, G. Die Geschichte der 
Fischerei in beiden Hessen. Zeitschr. 
Ver. Hess. Gesch., 1865, suppl. 10, 16-. 

Add. 1865.1 

This gives the place of publication of Lan- 
dau. G., 1865.1. 

Landeck, A. Geschlechtsunter- 
schiede der Zierfi.schc. Bliitt. Aquar.- 
Terrar. Kunde, 1914. 25. Jahrg., 49-67. 

Add. 1914.1 

Landmark, A. Is sawdust injurious 
to the fisheries? Rept. U. S. Fish Comm . 
1879 (1882), 7, 625-632. Add. 1882.1 

Description of salmon pass^. 

18. Ann. Rept. Comm. Inland Fisheries 
Massachusetts, 1883 (1884), 47-55. 

Add. 1884.1 

Lange, In the Amazon jungle. 

Adventures in remote parts of the upper 
Amazon river, including a sojourn 
among cannibal Indians. New York, 

1912. Add. 1912.1 

Candiru, pirarucu, piranha and other fishes, 
p. 204-217; figs. p. 181; 235; 239. 

Langguth, George August. Jo. Prin- 
glius de torpedine. Wittenberg, 1779. 
20 p. Add. 1779.1 

Opuscula historiam naturalem 

spectantia, etc. Wittebergae, 1784. pis. 
4^. Add. 1784.1 

Contains considerable data about torpedo, 
anguilla, and other fishes. 

Langguth, Theodore G. Trout cul- 
ture. Bienn. Rept. Comm. Fisheries & 
Game Indiana, 1911-12 (1912), 53-67. 

Add. 1913.1 

The wall-eyed perch, or pike 

perch. Bienn. Rept. Comm. Fisheries 
& Game Indiana, 1911-12 (1913), 46- 
52. Add. 1913.2 

Langkavel, B. Scholien und natur- 
historische Bemerkungen zu Aristoteles 
fiber die Theile der Thiere. Progr. 
Friedrichs-Wederschen Gymnasium, 
Berlin, 1863. 35 p. Add. 1863.1 
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lADgley, J. & Sewall, H, On 
the changes in the pepsin-forming glands 
during secretion. Journ. Physiol. Lon- 
don, 1879, 2, 281-301. pi. — Proc. 
Roy. Soc., London, 1879, 29, 383-388. 

Add. 1879.1 

Stomach of Gasterosteus, Journ., p. 290; 
Proo„ p. 385. 

Langrand, E. Gas d’hermaphro- 
ditisme chez le hareng. Feuille Jeun. 
Natural., 1914, 5. s6r. 44. ann^e, 92. 
fig* Add. 1914.1 

Langsdorfl, G, H. von. Voyages and 
travels in various parts of the world dur- 
ing the years 1803-07. London, 1813. 
386 p. Add. 1813.1 

Fish and fisheries, p. 263-264; 278. 

Langsdorf, K. G. Methode einen 
Teich wieder zu beset zen und mit man- 
^erley Fischen zu versehen. Journ. 
Oecon., 1758, 479. — Vorrathe Auserl. 
Aufsatze. pt. 1, 217. Add. 1758.1 

a. Das Sehen im Wasser. 
Wie sieht der Fisch die Welt? Kosmos, 
Stuttgart, 1914, 11. Jahrg., 200-203. 
fifigs* Add. 1914.1 

Lankester, E, Ray. Foreign fishery 
boards. Nature, 1886, 34, 28. 

Add. 1886.1 

La^ester, E. i?., Day, Francis, & 
Hamilton, Edward. Report as to 
stocking Loch Ard with Loch Leven 
trout. Trout Preservation Assoc., Glas- 
gow, 1887. 32 p. Add. 1887.1 

Laporte, Ernest. Faune ichthyolo- 
gique du d^partement de la Gironde. 
Actes Soc. Linn. Bordeaux, 1853, 2. 
s^r. 9 (19), 158. Add. 1853.1 

Complete reference for Laporte, E. 1863.1. 

. Lardier, . Hygiene alimentaire; 

intoxication produite par du thon con- 
serve. Bull. M6d. Vosges, Ramber- 
villers, 1891-92, 6, 80-83. Add. 1891.1 

La Rue, George R, A revision of the 
c^tode family Proteocephalidae. 111. 
Biol. Monogr., 1914. 1. 1-350. 

Add. 1914.1 

See also, La Rue, G. R., 1911.1 

Lataste, F emand, Acclimatation du 
no^on rouge {Carassius auralus) dans 
o Mapocho de Pefiaflor. Act. Soc. 
Sci. Chill, 1894, 4, Ix-lxi. Add, 1894.1 

La Tourette, de. Von Krank- 

iSrrt Hannov. Magaz., 

1771, 223. Add. 1771.1 


Latreille, Pierre Andr^ [1762-1833] 
Families naturelles du r^gne animal ex- 
pos4es succinctement et dans un ordre 
analytique, avec Tindication de leurs 
genres. 2nd ed. Paris, 1825. 8°. 

Add. 1825.1 

Fishes, p. 112-143. 

A German version is: 

Naturliche Familien des Thier- 

reichs. Weimar, 1827. gr. 8®. 

Add. 1827.1 

Launette, P. Sur la p^che de la 
sardine. C. R. Acad. Sci., Paris, 1887, 
104, 373-375. Add. 1887.1 

Laurent, Ch. Essai g4ologique sur 
les terrains qui composent I’isthme de 
Suez. Bull. Assoc. Amic. Anciens Eldves 
Ecoles Arts Metiers, Paris, 1870. 

Add. 1870.1 

Fossil fishes from Chalouf. 

Lawley, Roberto. Quattro memorie 
sopra a resti fossili, Proemio. Pisa, 
1878. Add. 1878.1 

Chiefly of fishes. 

Lawrence-Hamilton, J. Foul fish 
and filth fevers. Bull. U. S. Fish Comm. 
1893 (1894) 13, 311-334. Add. 1894.1 

Reforms and improvements sug- 
gested for the fisheries of Great Britain 
and Ireland. Bull. U. S. Fish Comm. 
1893 (1894) 13, 293-310. Add. 1894.2 

Layard, Edgar Leopold. Rambles in 
Ceylon. Ann. Mag. Nat. Hist., 1853. 

2. ser. 11, 389-391. Add. 1853.1 

Fish traps and climbing fish [Anabas]. 

(On a ribbonfish (Gymnetrus) 

lately cast ashore at Simon’s bayi Proc. 
Zool. Soc. London, 1869, 135. 

Add. 1869.1 

Layet, Alexandre. Experimental hy- 
giene; observations on the red flesh of 
the codfish. Bull. U. S. Fish Comm. 
1887, 7, 90-95. Add. 1887.1 

Layet, A., Artigalas, , & 

Perrfi, G. Note *sur le rouge de la 
morue. Rev. San., Bordeaux, 1886, 

3, 49-51. Add. 1886.1 

Lea, Einar. On the methods used 
in the herring investigations. Conseil 
Perm. Intern. Explor. de la Mer, Public, 
de Circonstance, 1910, no. 53, 7-174. 

Add. 1910.1 

Munenoid larvae (In Report on 

the scientific results of the ** Michael 
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Lea, E. 

Sars North Atlantic deep sea expedi- 
tion 1910 carried out under . . . the 
superintendence of Sir John Murray 
and Dr. Johan Hjort. Bergen, 1913, 3, 
])t. 1. Zoology. 59 p. 37 text-figs. 6 
pis. 4^) Add. 1913.1 

Leach, J. A. Species of Victorian 
lampreys. Kept. Brit. Assoc. Advanc, 
Sci., London, 1914, 399. Add. 1914.1 

Leach, Wilbam E. Zoological mis- 
cellany; being description.s of new or in- 
teresting animals. 3 vols. London, 
1814-17. col. pis. Add. 1814.1 

I. 1814. Xiphias. p. 61-63, pi. 27: Hippo- 
campus. p. 103-105. fig. 47. 

II. Lepidopus. p. 7. pi. 62. 

III. 1817. Leptocophalus, p. 10. 


Leetham, Constancey & Gardner, 
John Addyman, See Gardner & Leet- 
ham. 

Lefebvre, Alph. Recolte d’ceufs de 
saumons a Pile Ste-Aragone. Bull. Soc. 
Linn. Nord France, Amiens, 1886, 8, 
89-92. Add. 1886.1 

Lefevre, George^ & Curtis, IF. C. 
Experiments in the artificial propaga- 
tion of fresh-water mussel.s. Proc. 4. 
Intern. Fish. Cong., Washington, 1908. 
Bull. U. S. Bur. Fish., 1908 (1910), 28, 
part 1, 615-626. Add. 1910.1 

Attachment of glochidia to fish. 


Legendre, R., & Fage, L. 
& Legendre. 


See Fage 


Leary, John L. Construction of 
ponds and pond-culture methods. Amer. 
Fish-culturist, 1905, 23-25. — Kept. 
111. Fish Comm. 1902-04, 41-43. 

Add. 1905.1 

The sunfish. Trans. Amer. 

Fisheries Soc. 1910 (1911), 149-152. 

Add. 1911.1 

Lebailly, C., & Duboscq, O. See 
Duboscq & Lebailly. 

Lecoq, HenH [1802-1871) Les 
4poques g6ologiques de I'Auvergne. 2 
vols. Paris, 1867. Add. 1867.1 

Cyprinid fossils from Menat, vol. II, p. 577. 


Legge, (Col.) William Vincent. Note 
on the voracity of the kelp fish. Proc. 
Roy. Soc. Tasmania, 1892, 78. 

Add. 1892.1 

Lehmann, Adalbert. Ueber sympa- 
thische Farbung und die Pigmentbil- 
dung bei Barsch und Forclle. Inaug. 
Dissert. Vct.-Med. Fakultat, Bern, 1906. 

Add. 1906.1 

Lehner, Stephan. Fishing methods 
and charms (In Neuhauss, R., Deutsch 
Neu Guinea, vol. iii, p. 439-441; 454- 
455. Berlin, 1911) Add. 1911.1 

Spears, hooks, poisons, spider-web lure, 
charms at Bukaua. 


Lednev, N. M. Die Fauna [Mio- 
cene] der Fischschichten der Halbinsel 
Apscheron, (Text in Rus-sianj Mem. 
Comm. Geolog., Petrograd, 1914, n. s. 
80,1-41. 5 pis. Add. 1914.1 

R6sum6 in German, pp. 42-64. 

Lee, F. S. Ueber den Gleichgewicht- 
sinn. Centralbl. Physiol., 1892, 6, 508- 
512. Add. 1892.1 

Lee, J. E. Structure of the scales of 
Lepidotus and Lepidosteus. Geologist, 
1860, 3, 458-459. pi. Add. 1860.1 

Notice of a pteraspidan cephalic 

plate from the Devonian bods of Gerol- 
stein in the Eifel. Gcol. Mag., 1882, 2. 
dec. 9, 104. pi. Add. 1882.1 

Lee, Leslie A. The fi.shos of Casco 

bay. (Read before Portland Natural 
History Society) Portland Advertiser, 
March 3, 1885. — Brunswick Telegraph, 
March 13, 1885. Add. 1885.1 


Le Hon, Henri [1809-18721 Pr4Ii- 
minaires d’un mdmoire sur les poissons 
tertiaires de Belgique. Bruxelles, 1871. 
15 p. text ills. Add. 1871.1 

Leidy, Joseph [1823-1891] For me- 
morial notice see Minot, C. S. 1913.1. 

Contributions to helminthology. 

Proc. Acad. Nat. Sci. Philad., 1858 
(1859), 10, 110. Add. 1858.1 

Memoir on the extinct reptile.s 

of the Cretaceous formations of the 
United States. Smithson. Contribu- 
tions, 1865, 14 , 1-135. pis. 

Add. 1865.1 

Describes Tomodon, new genus; T. horrific\^ 
n. sp., type, considered to be a reptile tooth. 
Preoccupied; replaced by Diplotomodon in 
Leidy, J., 1868.2. 

Observations on ichthyodoru- 

lites and on certain fossil mammalia, 
Proc. Acad. Nat. Sci. Philad., 1870, 22, 
12. Add. 1870.1 


Lee, Rosa M . Scales of fish as tests Observation on a mouthless fish. 

of age (Abstract) Nature, 1913, 91, Proc. Acad. Nat. Sci. Philad., 1875, 27, 
273. Add. 1913.1 124-125. Add. 1875.1 
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Fish remains of the Mesozoic 

red shales. Proc. Acad. Nat. Sci. 
Philad-, 1876, 28, 81. Add. 1876.1 

Bothriocephalus latus. Proc, 

Acad. Nat. Sci. Philad., 1879 (1880), 31, 
40. Add. 1879.1 

Notice of a Tetrarhynchus. 

Proc. Acad. Nat. Sci. Philad., 1879 

(1880), 30, 340. Add. 1879.2 

A crustacean parasite of the 

red-snapper. Proc. Acad. Nat. Sci. 
Philad., 1888 (1889), 40 (3. ser. 18), 138- 
139. fig. Add. 1888.1 

Distinctive characters of Odon- 

taspis littoralis. Proc. Acad. Nat. Sci. 
Philad., 1888 (1889), 40, 162-164. 

Add. 1888.2 

Parasitic crustacca. Proc . Acad . 

Nat. Sci. Philad., 1888 (1889), 40, 165. 

Add. 1888.3 

Parasites of il/oZa ro^iinda. Proc. 

Acad. Nat. Sci. Philad., 1890, 42 (3. ser. 
20) 281-282. Add. 1890.1 

A parasitic copepod. Proc. 

Acad. Nat. Sci. Philad., 1889 (1890), 41, 
95. Add. 1890.2 

— Researches in helminthology^ and 
parasitology. Smithson. Misc. Colls., 
1904, 46. Add. 1904.1 

Lemnius, Canut. De Lapponibus 

Fmmarchiae, eorumque lingua, vita Sc 
r^^iRione pristina commentatio, una I. 
E. Gunneri notis & E. I. lenssccnii trac- 
tatu de singulari Finnorum, Lappo- 
numquc Norwegii religione pagana. 
(Text in Danish and Latini Hafnia?, 
1767. 101 pis. 4°. Add. 1767.1 

Chapter 13 contains data about various fishes. 

Lendenfeld, R. von. Zur physiolo- 
gischen BcdeutungderLuftsache. Biol. 
Centralb., 1897, 17, 439H140. 

Add. 1897.1 

Le^art. C, //., & Marine, Datrid. 
oee Marine & Lenhart. 

LenIioss4k, Michael von. Die End- 
knog)en der Barbe und des Aales. (In 
nis Beitrage zur Histologie des Nerven- 
systems und der Sinnesorgane. Wies- 
baden, 1894. 190 p. pis. 8°.) 

Add. 1894.1 

Lennier, Gustave. Sur le Z6e k 
epaule arm4e (Zeus pungiOf Cuv. et 
Val.) Bull. Soc. Linn. Normandie, 
Caen, 1895, 9, 51-52. Add. 1895.i 


Lenz, Harold Oihmar. Zoologie der 
alten Griechen und Homer, deutsch 
im Auszugen aus dcren Schriften nebst 
Anmerkungen. Gotha, 1856, 656 p. 
12°. Add. 1856.1 

Fishes, p. 479-522. 

Lenz, 0. Petrefakten von der 
Loango-Kuste (Landanai (West Afrika) 
Verhandl. K. Geol. Reichsanstalt, 1877, 
279; ibid, 1883, 230. Add. 1877.1 

Lepechin, Ivan Ivanovich [1737?- 
1802] Descriptiones avium et piscis. 
Cyprinus corpore olivaceomaculis fuscis 
distincto, ima corporis parte cinna- 
barina pinna ani radiis septem. Nov. 
Comment. Acad. Petropol., 1770, 16, 
(hist.) 38; (mem.) 485. Add. 1770.1 

Lereboullet, [Dominique] Auguste 
[1804-1865] Anatomic cornparee de 
I’appareil respiratoire dans les .animaux 
vertebras. Stra.sbourg Sc Paris, 1838. 
156 p. pi. Add. 1838.1 

Fishes, p. 89-103; 116-154. 

Recherches sur I'anatomie des 

organes g6nitals des animaux vertebres. 
Nov. Act. Acad. Caes. L6op. Carol. 
Nat. Cur., 1851, 21, pt. 1. 

Add. 1851. 

Leriche, Maurice. Observations sur 
le Gedinnien aux abords du massif 
Cambrien de Scrpont. [Pteraspisi 
Bull. Soc. Beige G6oI., Pala'ontol. 
Hydrol., 1912, 26, 4-7. Add. 1912.1 

Les gisements de poissons Pal6o- 

c6nes et Eocenes de la cote occidentale 
d’Afrique. Ann. Mus. Congo Geol., 
1913, 3 s6r. 1, 81-91. 3 figs. map. 

Add. 1913.1 

■; Sur les coques d’oeufs des 

chim6rid^s fossiles et, en particulier, 
sur line coque provenant du jurassique 
supdrieur de Verdun (Meuse) Ann. 
Soc. Rov. Zool. Malacol. Belgique, 1914, 
48, 145^149. 3 pis. Add. 1914.1 

Le Roux, Marc Frangois Jvlien. 
Recherches sur le systeme nerveux des 
poissons. Rev. Sci., 1889, 44, 278-279. 

Add. 1889.1 

Lesson, Ren4 Primevkre [1794-1849] 
Zoologie (In Duperrey, L. I. Voy- 
age autour du monde — sur la cor- 
vette . . . “ LaCoquille,” pendant . . . 
1822-25. Paris, 1830. 4°.) 

Add. 1830.1 

Poissons: t. II, pt. 1, p. 86-238; atlas, 58 pis. 
in fol. 

Text and atlas in separate volumes. 
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Lesueiir, Charles Alexandre [1778- 
1846] For biographical notes see Jor- 
dan, D. S. 1895.5; Vaillant, L. 1896.2 

Description de plusieurs esp6ces 
nouvelles de poissons et de poulpes 
d Am4rique septentrionale. Journ. 
Acad. Sci. Nat. Philad., 1824. 6 p. 

2 pis. Add. 1824.1 


— Zoologisches — Kleinere Mit- 
theilungen znr thierischen Geweblehre 
(Fishes — Rajai Arch. Anat. Phys., 
1854, 314-329. pi. Add. 1854.1 

Lehrbuch der Histologie des 

Menschen und der Thiere. Frankfurt, 
1857. 551 p. 271 figs. Add. 1857.1 

Internal structure of uterus in selachians. 


Leuchs, Johann Carl [1797- ] 

yollstandige Anleitung zur Mastung 
der Thiere; oder Theorie der Viehmas- 
tung, mit Anwendung auf Mastung 
des vierflissigen Haushaltungsviehes, 
des Gefltigels, der Fische, Krebse, 
Frosche, Schiidkroten, Austern und 
Schnecken. Eine . . . Preissschrift. 
Nurnberg, 1817. xvi, 232 p. 8°. 

Add. 1817.1 

Leuckart, C. G. F. 7?., Bergmann, 
Carl. See Bergmann & Leuckart. 


Levander, Knarh Mainio. Ichthy- 
ologischo Heitnige . . . Unterwirkung 

. Levander, &c. 3 parts. 
Acta Soc. Fauna Flora Fenn., 1900-02, 
20, no. 1; Ibid., 22, no. 2 & 4. 8°. 

Add. 1902.1 

Levi-Morenos, David. L^aquicul- 
tura in Torre di Zuino (Friuli). Nep- 
tunia, Venezia, 1903, 18, 169-199. figs. 
Pl- Add. 1903.1 


Note tecniche per Putilizzazione 
aqueo. Neptunia, Venezia, 
1903, 18, 25-29. Add. 1903.2 

Aquiculture. 


Origine ed evoluzione della 
pesca. Neptunia, Venezia, 1904, 19. 
3-8; 49-55. Add. 1904.1 

Lewes, G. H. Aristotle: a chapter 
from the history of science, including 
analyses of Aristotle’s scientific writ- 
ings. London, 1864. 8°. Add. 1864.1 


Lewis, Meriwether, & Clark, Wil- 
fiam. Original journals of the Lewis 
and Clark Expedition 1804-1806, etc. 
Edited ... by Reuben Gold Thwaites. 
7 vols. & atlas. New York, 1905. 

Add. 1905.1 

References to fishes in index in voL VII. 


Franz [1821-1908] Zur 
Anatomie und Histologie der Chimcrra 
rr^lrosa. Arch. Anat. Physiol. Wiss 
Med., 1851, 10, 241-272. pl. 

Add. 1851.1 


, Ueber organe eines sechsten 

Sinnes. Verhandl. K. Leop.-Car. 
Deutsch. Akad. Naturf. (Nova Acta) 
1868,34,1-108. 5 pis. Add. 1868.1 

Lateral line canal. 

Lidth de Jeude, Theodor Willem van. 
Catalogue du Mus4e Zoologique de . . . 
T. G. van Lidth de Jeude . . . Partie I, 
D, & IV, contenant les collections de 
mammiferes, d’oiseaux et de poissons, 
&c. Utrecht, 1858. viii, 155 p. 8*. 

Add. 1858.1 

A sale catalogue. 

Liebe, IF. Zur Biologic der Fort- 
pflanzung von Glaridichthys januarius 
und G. decemmaculalus . Blatt. Aquar.- 
Terrar. Kunde, 1914, 25. Jahrg., 68-74. 
figs. Add. 1914.1 

Liebig, Theodor. Chanchitozucht. 
(Heros.) Wochenschr. Aquar.-Terrar. 
Kunde, 1914, 11. Jahrg., 647-648. fig. 

Add. 1914.1 

— ^ Wie ziichte ich mit Erfolg gute 
Schleierfische? Wochenschr. Aquar.- 
Terrar. Kunde, 1914, 11. Jahrg., 493- 
495. 2 figs. Add. 1914.2 

Liegard, Lion. Presence d’anguilles 
dans des nappes d’eau souterraines et 
modifications entratn4es par ce genre 
de vie dans I'organe de la vision. Bull. 
Soc. Linn. Normandie, Caen & Paris, 
186^70 (1870), 2. s4r. 6, 25. 

Add. 1870.1 

Liegey, Note relative au 

poisson d’eau douce. Vosges Soc. 
Emul. Ann., 1886, 407-426. 

Add. 1886.1 

Lieventhal, E. Ueber alkaloidartige 
Korper im gesalzenen Storfleisch. 
Pharm. Zeitschr. Russland, 1886, 25, 
571-576. Add. 1886.1 

LiUjeborg, W. [1816- ] For 

bibliographical notice see Hulth, J. M., 
1896.1. 

Linck, Oltmazms, Kor- 

schelt, E., & others (Editors) See 
Korschelt, Linck, Oltmanns & 
others. 



BIBLIOGRAPHY OF FISHES 


123 




Linck, Heinrich Friedrich. Versuch 
Einer Entheilimg der Fische nach den 
zahnen. Mag.NeustePhys.Naturgesch. 
1789, 6, pt. 3, 28-38. Add. 1789.1 

Lindsley, James H. Catalogue of the 
fishes of Connecticut, arranged accord- 
ing to the natural families. Prepared 
for the Yale Natural History Society. 
Amer. Joum. Arts & Sci., 1844, 47, 
55-80. Add. 1844.1 

Lingard, Alfred. A short account 
of the various trypanosomata found to 
date in India in the blood of some of the 
lower animals and fish. Indian Med. 
Gaz., Calcutta, 1904, 39, 445-447. 

Add. 1904.1 

Abstract in Journ. Trop. Med., London, 1905, 
8. 61, 

Linnaeus, Carl von [1707-17781 
Cyprinus pinna ani duplici, cauda tri- 
furca descriptus. Analect. Transalpin. 
Venice, 1762, 1, 83. Add, 1762.1 

See also Linnsxis, C. Pre-Linn. 1744.1. 

Museum Adolphi Frederici . . . 

in quo animalia rariora imprimis & 
exotica . , . pisces describuntur, etc. 
Holmi®, 1764. 110 p. 12°. 

Add. 1764.1 

Issued with Museum Ludovicse Ulricse 
Reginse. 

Natuurlyke historic der visschen. 

Amsterdam, 1764-65. 14 pis. 8°. 

Add. 1764.2 

Mantissa plantarum altera gen- 

erum editionis VI & specierum II. 
Holmiae, 1771. iv, 143-510 p. 8°. 

Add. 1771.1 

ninuta, T. Carolina, & Exocceihus ex- 
described. 

Linstow, Otto Fr. "Bemh. von. Ueber 
den Bau und die Entwickelung von 
T<Bnia longi^llis, Rud. Ein Beitrag 
zur Kenntnis der Fischtanien. Jena. 
Zeitschr., 1891, 26, 565-576. 

Add. 1891.1 

— Bothriccephalus ligvla Mon., ein 
gefahrlicher Fischparasit des Miiggel- 
see’s. Zeitschr. Fischerei Charlotten- 
burg, 1896, 4, 161-165. Add. 1896.1 

Abstract in Centralb. Bakteriol. Parasitenk., 
Jena, 1897. 21 (Abth.l), 814. 

Neue und bekannte Helminthen. 

Zool. Jahrb. {Syst. Ahih.) 1906-(1907), 
24, 1-20. 18 figs. Add. 1906.1 

Linstow, Otto von, & Genimill, 
J ames F. See Gemmill & Linstow. 


Linthicum, J. Charles. Protection 
of our food fish. Congressional Rec., 
Washington, (Oct. 17) 1913, 15 p. 
(reprint) Add. 1913.1 

Linton, Edwin [1855- ] Notes 

on cestoid entozoa of marine fishes. 
Amer. Journ. Sci., 1889, 37, 239-240. 

Add. 1889.1 

Notes on larval cestode parasites 

of fish. Proc. U. S. Nat. Mus., 1897, 
19, 787-824. 8 pis. Add. 1897.1 

Notes on Calyptrobothrium, a 

cestode genus found in the torpedo. 
Proc. U. S. Nat. Mus., 1907, 32, 275- 
284. 7 figs. Add. 1907.1 

Preliminary report on animal 

parasites collected at Tortugas, Florida, 
June 30 to July 18, 1906. 5. Yearbook, 
Carnegie Instit. Washington, 1906, 
(1907), 112-117. Add. 1907.2 

Parasites of fishes. 

Helminth fauna of the Dry 

Tortugas. Papers Tortugas Lab. Car- 
negie Instit. Washington, 1908, 1, 157- 
190. 11 pis. Add. 1908.1 

Cestode parasites of fishes. 

Notes on parasites of Bermuda 

fishes. Proc. U. S. Nat. Mus., 1908, 33, 
85-126. 15 pis. Add. 1908.2 

Preliminary report on animal 

parasites. 6. Yearbook, Carnegie Instit. 
Washington, 1907, (1908), 114-117. 

Add. 1908.3 

Helminth fauna of the Dry 

Tortugas. II. Trematodes. Papers 
Tortugas Lab. Carnegie Instit. Wash- 
ington, 1910, 4, 13-98. 28 pis. 

Add. 1910.1 

Trematode parasites of fishes. 

Publication 133, Carnegie Instit. Weishington 

On the seasonal distribution of 

fish parasites. Trans. Amer. Fisheries 
Soc., 1914, 48-56. Add. 1914.1 

Lipp, Francis Joseph {of Eutingen) 
{respond.) Dissertatio inauguralis me- 
dica de piscibus venenatis, sectio prima 
continens enumerationem generum et 
specierum, additis veneficii exemplis, 
quam . . . submittit F. J. Lipp, &c. 
Tubingae, 1829. 31 p. 8°. Add. 1829.1 

H. F. Autenrieth, prate*. 

IdBti Joseph Heinrich. Das Cloaken- 
epithel von Scyllium canicula. Sitzb. 
Kais. Akad. Wiss. Wien, 1884, 90, 3. 
abth., 159-170. pi. Add. 1884.1 
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List, J. H. 

Untersuchungen liber das Clo- 

akenepithel der Plagiostomen. Sitzb. 
Akad. Wiss. Wien, math.-naturwiss. Cl., 
1885-86 (1886), 42, 3. abth. 

Add. 1886.1 

i. Das Cloakenepithel der Rochen. pp. 270- 
305. 4 pis. 

ii. Das Cloakenepithel der Haie. pp. 412- 
438. 3 pis. 

List, Theodor. Beitrage zur Ge- 
schichte der Fischerei und Teichwirt- 
schaft in Hessen-Darmstadt. Arch. 
Hess. Gesch . Altertumskunde, 1912, n. s. 
8, Heft 2, 172-198. — ^ — . Abstract 
by J. Schultze in Arch. Fischereigesch., 
1913, Heft 1, 210. Add. 1912.1 

Liversidge, A. [An analysis of the 

pseudoamniotic fluid of Mustelus ant- 
arcticus] Trans. Proc. New Zealand 
Instit., 1889 (1890), 22 (n. s. 6), 332- 
333. Add. 1890.1 

Livingstone, David [1813-1873] 
Missionary travels and researches in 
South Africa, etc. New York, 1858. 

732 p. illust. Add. 1858.1 

Fishes in Zan^a river, p. 86. Fresh-water 
flying-fish in river Leeambye, p. 259. Migra- 
tion of catfish during wet season, p. 283, 336. 
Fishing with trap, hooks, and poison in Central 
Africa, pp. 336-337. 

The last journals of David Liv- 
ingstone in central Africa from 1865 to 
his death [in 1873], edited by Horace 
Waller. 2 vols. London, 1874. 

Add. 1874.1 

Numerous incidental references to fishes. 
I, p. 244, native names of 39 species of fish in 
Lake Moera. II, p. 17, Oral gestation of fishes 
in Tanganyika. 

In another edition. New York, 1875, are 
noted: Oral gestation in the "dagala,” probably 
Haplockilus tanoanicus, p. 297; various fishes, 
p. 88. 90. 281, 251, 503. 

Livingstone, David, & Livingstone, 
Charles. Narrative of an expedition to 
the Zambezi and its tributaries . . . 
1858-1864. New York, 1866. 638 p. 
ills, map. Add. 1866.1 

Habits of catfish, p. 323, Native names of 
fishes below falls Zambesi, p. 324, Sawfish in 
freshwater, 324; 366, Habits of Periophthalmus, 
p, 363. Poisoning fish with Busungu plant. 
Dirca pal'UBtrx*, p. 365. Fishing with weirs and 
baskets in Lake Nyassa, p. 395; with baskets, 
p. 462; with hand nets, p. 531. 

Ljungman, Axel Vilhelm. Die 
Harings-Fischerei. Die Abhangigkeit 
des Harings von ausseren physikalischen 
und biologischen Verhaltnissen. Stettin, 
1880. 52 p. Add. 1880.1 

. Sweden at the Grand Interna- 

tional Fishery Exposition at London, 




1883. Bull. U. S. Fish Comm. 1883, 
3, 231-239. Add. 1883.1 

Lloyd, L. Scandinavian adventures, 
during a residence of upwards of twenty 
years; representing sporting incidents, 
and subjects of natural history^ and 
devices for entrapping wild animals. 
\\ ith some account of the northern 
fauna. 2 vols. London, 1854. 12 pis. 
& map. 8°. Add. 1854.1 

Vol. i (p. 21-249) contains chapters on: — 
Varieties of fish; Ichthyologists; Common perch; 
Three-^ined stickleback; Ten-spined stickle- 
back; Common carp; Cobitis fossilia; Pike; 
Salmon; Salmon and trout-fishing; Fishing 
rights, etc. 

Lloyd, W. A. The royal aquarium 
and winter garden society at West- 
minster. Zoologist, 1875, 2. ser. 10, 
4301-4302. Add. 1875.1 

Lockwood, Samuel. Fungi affecting 
fishes — an aquarium study. I, Sap- 
rolegnia: II Devoea. Journ. N. Y. Micr. 
Soc., 1890,6,67-85. 4pls. Add. 1890.1 

Locy, William A. Primitive meta- 
merism in selachians, Amphibia and 
birds. Science, 1895, 1, 68-69. 

Add. 1895.1 

Loeb, Jacques [1859- ] Ueberdie 

Antheil des Hornerven an den nach 
Gehimverletzung auftretenden Zwangs- 
bewegimg, Zwangslagen und assozierten 
Stellungsanderungen der Bulbi und 
Extremitaten. Arch. Gesammt. Phy- 
siol., 1891, 60, 66-80. Add. 1891.1 

Sej/Uium canicula experimented on. 

Ueber Geotropismus bei Thieren 

Arch. Gesammt. Physiol., 1891, 49, 175- 
189. Add. 1891.2 

Experiments on Scyllium canicula. 

Ueber die relative Empfind- 

lichkeit von Fischembryonen gegen 
Sauerstoffmangel und Wasserentzieh- 
ung in verseniedenen Entwicklungs- 
stadien. Arch. Gesammt. Physiol., 
1893-94, 66, 530-541, Add. 1893.1 

Untersuchimgen fiber die physi- 

ologischen Wirkungen des Sauerstofif- 
mangels. Archiv. Physiol., 1895 (1896), 
62,249-294. 2pls., 25figs. Add. 1896.1 

Segmentation stages and embryos of Cteno- 
labrus and Fundulus. 

■ On the heredity of the marking 

in fish embryos. Biol. Bull. Woods 
Hole, 1898, 6. Add. 1898.1 

Die Abhangigkeit der relativen 

Giftigkeit von Na und Ca von der 
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Natur des Anions. Biochem. Zeitschr., 
1912, 39, 194:-199. Add. 1912.1 

Nach Versuchc an Fundulus. 

The blindness of the cave fauna 

and the artificial production of blind 
fish embryos by heterogeneous hy- 
bridization and by low temperatures. 
Biol. Bull. Woods Hole, 1915, 29, 
50-67. 13 figs. Add. 1915.1 

Loeb, Jacques, & Ewald, W. F. Die 
Frequenz der Herztatigkeit als ein- 
deutige Funktion der Temperatur. 
Biochem. Zeitschr., 1913, 68, 177-185. 

Add. 1913.1 

In Besiehung zum MassenwirkuQgsgesetz* 
Fundulus. 

Loeb, Jacqms, & Wasteneys, Har- 
dolph. Weitere Versuche liber die 
Entgiftung von Sauere durch Salze. 
Biochem. Zeitschr., 1912, 39, 167-173. 

Add. 1912.1 

Versuche mit COj an Fuudulus. 

Ldzmberg, A. J. E. Ein neuer 
Bandwurm iMonorygyna chlamydose^ 
lachi) aus Chlamydoselachus anguineus, 
Carman. Archiv. Mathem. Natur- 
vidensk., 1898, 20, no. 2. 8®. 

Add. 1898.1 

Ldrenthey, Imre. Neuere Beitriige 
zur Stratigraphic der Tertiarbildungen 
der Umgebung von Budapest. Nebst 
einigen Bemerkungen zu Julius Hala- 
ydts “ Die neogenen Sedimente der 
Umgebung von Budapest.” Math. 
Nat. Ber. Ungarn, 1913, 27, 282-394. 
6 figs. Add. 1913.1 

Lbsclmer, Hans. Ueber die Anlagc 
von Fischwegen. Oesterreich. Fischerei 
Zeitung, 1908, 6, no. 7-10. Add. 1908.1 

Ldsslein, F. Schuppenstraube bei 
Bastarden. Blatt. Aquar.-Terrar. 
Kunde, 1914, 25. Jahrg., 102-103. 

Add. 1914.1 

L6we, Johann Carl Christian [ - 

1807] Vermischte naturhistorische 
Bemerkungen. Hallische Naturf. Ge- 
sell., 1783, 1, 121; 133. Add. 1783.1 

*'£ine Spielart von Karpen.” 

Logan, L. B. Practical carp-culture. 
Youngstown, Ohio, 1888. 129 p. pi. 
ills. 8®. Add. 1888.1 

Lohest, Marie Joseph Maximin 
I1867y 1 • R6sultats g^ologiques 

fournis par I’^tude des poissons pal6o- 
jpiquea de Belgique. Ann. Soc. G^ol. 
Belg., Li^ge, 1888, 16, 31 p. 8^ 

Add. 1888.1 


Loman, J. C. C. Fetromyzon 
dorsalus uit Noord-Amerika. Tijdschr. 
Nederl. Dierk. Vereen, 1914, 2 ser., 13, 
iii-iv. Add. 1914.1 

Longhurst, B. U'. Stingingfish. 

Brit. Med. Journ., 1908, 2, 14G-147. 

Add. 1908.1 

Unknown percoid fish at Gibraltar. 

Longley, IF. //. Report of investi- 
gation of color of gulf-weed fauna and 
of reef fishes. 12. Yearbook Carnegie 
Instit. Washington, 1913, 177-178. 

Add. 1913.1 

Report upon color of fishes of 

the Tortugas reefs. 13. Yearbook Car- 
negie Instit. Washington, 1914, 207- 
208. Add. 1914.1 

Longworthy, Charles F. Fi.^ih as 
food. Farmer’s Bull., no. 85, U. S. 
Dept. Agriculture, Washington, 1898. 
30 p. Add. 1898.1 

Looss, A. Die Distoinen unserer 
Fische und Frosche. Bibl. Zool. Stutt- 
gart, 1894, 6, Hft. 16. 296 p. 9 pis. 
4°. Add. 1894.1 

Lord, Percival Barton [1808-1840] 
Pisces, with supplementary additions 
(by P. B. Lord] (In Cuvier, G. L. C. 
F. D. The animal kingdom . . . with ad- 
ditional descriptions by E. Griffith, &c. 
1830. 10, S°.) Add. 1830.1 

Loudon, W. J. The small-mouthed 
bass. Toronto, 1910. 103 p. pis. ills. 

Add. 1910.1 

Lourich, Giovanni. Lettera apolo- 
getica di G. Lourich al S. Ant. Lorgna 
in cui si confutano varie censure fatte 
alle sue osservazioni sopra diversi pezzi 
del viaggio del A. Fortis. 1776. 15 p. 
4°. Add. 1776.1 

Abstract in Gott. Gel. Anz.. 1777. 507. 

Osservazioni sopra pezzi del 

viaggio in Dalmatia del Abb. Fortis. 
Venezia, 1776. 264 p. 4°. Add. 1776.2 

Low, Johan. Modus lutram vivam 
captandi, et pisces adportandi artem 
edocendi. Analect. Transalpin. 1762, 
2, 424-427. Add. 1762.1 

Ste also Low, J., Pre-Linn. 1752.1. 

Lowe, Percy R. A naturalist on 
desert islands. London & New York, 
1911. xii, 230 p. must. 8“. 

Add. 1911.1 

Sharks and other fishes at Swan island, Gulf 
of Mexico, p. 66-82. 
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Lowe, R. T. List of a collection of 
fishes formed on the coast of Madeira, 
and presented to the Society. Proc. 
ZooL Soc. London, 1832, 139. 

Add. 1832.1 

Lowell, James Russell. Success of 
the United States exhibit at the Lon- 
don International Fisheries Exhibition. 
Bull. U, S. Fish Comm. 1883, 3, 447- 
448. Add. 1883.1 

Lower, William I. The cisco of the 
deeper water lakes of Indiana. Bienn. 
Rept. Comm. Fisheries & Game In- 
diana 1911-12 (1913), 21-28. 

Add. 1913.1 

Lowndes, William Thomas. The 
bibliographer’s manual of English litera- 
ture. (New edition, revised and en- 
larged.) 4 vols. London, 1864. 3026 
p. & appendix. Add. 1864.1 

_ Very valuable for English editions and ver- 

81003 * 

Lowrey, Anna. A study of the sub- 
mental filaments considered as prob- 
able electric organs in the gymnotid 
eel, Steaiogenys elegans Steindachner. 
Journ. Morphol., 1914, 24, 685-694. 
4 figs. Add. 1914.1 

No adipose tissue but resemblance with 
electroplaxes. Myotome region without electric 
tissue. 

Lowry, Joseph Wilson [1803-1879] 
Tabular view of British fossils strati- 
graphically arranged. Compiled and 
engraved by J. W. Lowry. London, 
1853. 4 pis. Add. 1853.1 

Some fishes are included. 

1 authorship of this work. $ee Cata- 

logue British Museum (Natural History). 

Tabular view of the orders and 

families of fishes. Compiled by P. H. 
Gosse. Drawn by C. R. Bone. J. W. 
Lowry sculpt. London, 1856. 4 pis. 

Add. 1856.1 

Loyer, Maurice. La premier exposi- 
tion internationale d’insectes vivants, 
de poissons d’ornament, et d’oiseaux 
de voli^re. Bull. Soc. Acclim. France, 
Pans, 1914, 61, 98-101. Add. 1914.1 


Lubbock, (Sir) John. Pre-historic 
times, as illustrated by ancient remains, 
and the manners and customs of modern 
savages. New York, 1872. Add. 1872.1 


Fishing implements, p. 32. 523. 
methods, p. 73, 523, 527. 539, 545. 


Fishing 


Lubbock, Richard [1759-1808] Ob- 
servations on the fauna of Norfolk, and 
more particularly on the district of the 


Broads. New edition, with additions 
from unpublished manuscripts of the 
author, and notes by T. Southwell . . . 
also a memoir by H. Steven- 
son . . , and an appendix containing 
notes on hawking in Norfolk by A. 
Newton . . . and on the decoys, reptiles, 
sea fish, lepidoptera, and botany of the 
county. Norvdch, 1879. 8®. 

Add. 1879.1 

See also Lubbock, R. 1845.1 

Lubecker, J. L. Ora det rigtigste 
saltvandsfiskerie i Danmark, nemligsil- 
defiskeriet, etc. Aalb, 1772. 8®. 

Add. 1772.1 

Lucas, Arthur Henry Shakespere. 
Victorian sharks. Victorian Naturalist, 
1889, 6, 175-179. Add. 1889.1 

Lucas, Frederic Augustus [1852- ] 

Animals recently extinct or threatened 
with extermination as represented in 
the collections of the U. S. National 
Museum. Rept. U. S. Nat. Mus., 

1888-89,609-647. lOpls. Add. 1889.1 

Refers to the tilefish, p. 647-649. pi. 

Animals of the past. New York, 

1901. 41 figs. ills. Add. 1901.1 

Animals before man in North 

America. New York, 1902. 287 p. 

figs. pis. ills. Add. 1902.1 

Chap. IV: The coming of vertebrates and 
the rise of fishes, p. 85-112. 11 text figs, 

illust. 

Luccock, John. Notes on Rio de 
Janeiro and the southern parts of 
Brazil, 1808-1818, London, 1820. 

Add. 1820.1 

Fishes and fishing, p. 13-19; 23-24; 147-150; 
305. 

Ltibbert, lUeber die Gross- 

britannischen Fischereihafeni Fischer- 
bote, 1913, 5. Jahrg., 185; 270; 315; 
406; 460. Add. 1913.1 

Ltibbert, E. (Ueber die Ausubung 
der ostpreussischen Eisfischereii Fi- 
scherbote, 1913, 5. Jahrg., 326- 

Add. 1913.1 

Ltibbert, W. Weitere Messungen an 
nordischen Glasaalen. Allgem. Fischer- 
zeitung, 1911, N. F. 26 (36), 214-217. 

Add. 1911.1 

Luehe, Max. Report on the Trema- 
tode parasites from the marine fishes of 
Ceylon. (In Roy. Soc. London, Report 
on the pearl oyster fisheries of the Gulf 
of Manaar, &c. London, 1906, pt. 5. 
4^) Add. 1906.1 
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Llitken, ChrUtian Frederik [1827- 
19011 Baandfiskeogtudsefiske. Tidskr. 
Top. Frem. Naturoid., 1883, 30, 1-41. 
9 tigs. Add. 1883.1 

For^tte bidrag til kundskab 

om de arktiske dybhavstudsefiske, saer- 
slffigten Himantolophus. Dansk. 
Vid. Selsk. Skrift., Kjabenhavn, 188^ 
88, 4, 323-330; 331-334. Add. 1886.1 

Complete reference for LQtken, C. F., 1887.2. 

Luxnboltz, Carl. Unknown Mexico, 
etc. 2 vols. New York, 1902. 

Add. 1902.1 

Methods of fishing: I. p. 1. 400-407; with 
trapSf spears, arrows^ nets, poiaons— * polygonum, 
amoU and ioke^ and polo de Ui fiecha. 

Lund, C. Unsere Hochseefischerei. 
Prometheus, 1913, 24. Jahrg., 273-278. 
19 figs. Add. 1913.1 

Lund, C. Frederic. Ron om fiske- 
plantering uti insjdar. K. Swensk. Wet. 
Acad. Handl., 1761, 184. Add. 1761.1 

Su Lund, Frederic. 1761.1 


Lundberg, Rudolf . Bidrag till kan- 
nedomen om strommingen i Stockholms 
skarg&rd. Bih. Svensk. Vet. Akad. 
Handl., 1875-76, 3, no. 4, 1-21. 

Add. 1875.1 


Eel fishing with soKJalled “ Hom- 
mor (a species of fish pot) on the 
Baltic coast of Sweden and in the 
Sound. Rept. U. S. Fish Comm. 1883 
(1885), 11, 415-430. Add. 1885.1 

Lunel, Godefroy [1814-1891) 
L epoque du frai de Pomble-chevalier 
dans le lac de Qen^ve. Arch. Sci. Phys. 
Nat., 1888, 20, 305-307. Add. 1888.1 


R6g6n6ration de 
1 Epithelium intestinal du Cobiiis fossilu. 
Ann. Sci. Univ. Jassy, 1909, 6, 182-247. 

Add. 1909.1 


Recherches histo-physiologiqu 
i^t^tin du Cobitis fossilis. An 
bci. Univ. Jassy, 1914, 8, 52-11 
2 P*®- Add. 1914 

Liusana, P . Casi di avvelenamem 
PJi*ji^e8tione di tonno. Boll. So 
Med. Prov. Bergamo, 1894, 6, 60-62. 

Add. 1894 

Lvov, Vosiit Nikolaevich. Ueb 
Bau und Entwickelung der Chorda v( 

Mitth.Zool.Stat.Neape 
1891, 9, 483-502. pi. Add. 1891 


wichtige Punkte 

der Entwickelung desAmphioxus. Bi 

Centralbl., 1892, 12, 729-744. 

Add. 189! 


Lydekker, Richard [1849-1915] No- 
tices of new and other vertebrata from 
the Tertiaries and Secondaries of India. 
(Myliobatis). Rec. Geol. Surv. Ind., 

1877, 10, 30-43. Add. 1877.1 

Teeth of [Eocenej fossil fishes 

from RAmri Island and the Punjab. 
(Diodon, Capitodusj. Rec. Geol. Surv. 
Ind., 1880, 13, 59-61. Add. 1880.1 

— ; — Note on Siwalik and Narbada 
fossils. iBagariusi. Rec. Geol. Surv. 
Ind., 1882, 16, 102-107. Add. 1882.1 

— 7* Catalogue of the remains of 
Siwalik vertebrata contained in the 
geological department of the Indian 
Museum, Calcutta. Pt. II. Aves, 
reptilia, pisces. Calcutta, 1886, 

Add. 1886.1 

Pisces, p. 19-21. 


Fish out of water. Knowl. & 

Sci. News, 1906, 29, (n. s. 3), 545. 

Add. 1906.1 

The flight of flying fishes. 

Knowl. & Sci. News, 1906, 29, (n. s. 3), 
391. Add. 1906.2 

A further discussion of Abel, O., 1905.2 

Fossil flying-fishes. Knowl. & 

Sci. News, 1906, 29, (n. s. 3), 361. 

Add. 1906.3 

Brief review of Abel, O.. 1905.2. 


A male nsn-nurse. Knowl. & 

Sci. News, 1906, 29, (n. s, 3), 391. 

Add. 1906.4 

Brief review of Gudger, E. W., 1905.1. 

' A new British fish [Coregonus 
gracilior] Knowl. & Sci. News, 1906, 29 
(n. s. 3), 410. Add. 1906.5 

Lydell, Dwight. Increasing and in- 
suring the natural food supply of small- 
mouth black bass fry, and notes on 
combination of breeding and rearing 
ponds. Trans. Amer. Fisheries Soc. 
1910 (1911), 133-136. Add. 1911.1 

Lyman. Theodore [1833-1897) Pick- 
erels. Rept. Inland Fisheries Massa- 
chusetts, 1869, 21. Add. 1869.1 

— — On the possible exhaustion of 
sea fishenes. 6. Ann. Rept. Comm. In- 
land Fisheries, Massachusetts, 1872 

Add. 1872.1 


j “7“^. culture! Address of presi- 
dent of the American Fish-cultural As- 

sociatio^ 1884. 19. Ann. Rept. Comm. 

Massachusetts, 1884, 
(1885), 36-51. Add. 1885.1 


M 


. Salmon trout, Sebago lake. 

Amer. Turf Register & Sporting 
Mag., 1832, 3, no. 10, 526-529. 

Add. 1832.1 

M. De zeevisscherij op Java. 

iijdschr. > ereen. Nederl. Zeewosen, 
1905, 4. jaarg. 86-88. Add. 1905.1 


Macalister, A. On the gill skeleton 
of Selache maxima. Proc. British As- 
soc. Adv. Sci., 48. meet., Dublin, 1878 
(1879), 600. Add. 1879.1 


Macallu 

Ameiurus. 
2, 347-457. 


If A. B. The anatomv of 
Proc. Canad. Inst., 1884, 

Add. 1884.1 


— -'Some ancestral features in the 
blood plasma of vertebrates. Journ. 
Biol. Chem., 1909, 7, xi-xii. 

Add. 1909.1 


Macartney, yames. Sur la structure 

des branchics dans les foetus des squales. 
Journ. Phys., Chim., Hist. Nat., 1818, 
86, 157-158. Add. 1818.1 


On some new Devonian fossils. 
Ann. Mag. Nat. Hist., 1851, 2. ser. 8, 
481-489. Add. 1851.1 

Describes Steganodictyura, n. g., orthotype, 
6. cornubxeum, n. sp.; and 5. carteri, n. sp. 


On tlie recent zoology and pale- 
ontology of Victoria. Ann. Mag. Nat. 
Hist., 1867, 3. ser. 20, 175-202. 

Add. 1867.1 

Pisces, p. 182-189. 


McDonald, Marshall [1835-1895] 
Report of the commissioner for the 
fiscal year ending June 30, 1894, includ- 
ing the reports on the divisions of fish- 
culture, scientific inquiry and fisheries. 
Rept. U. S. Fish Comm. 1894 (1896), 
20, 1-175. Add. 1896.1 

Report of the commissioner for 

the fiscal year ending June 30, 1895, in- 
cluding the reports on the divisions of 
fish-culture, scientific inquiry and fish- 
eries. Rept. H. S. Fish Comm. 1895 
(1896), 21, 1-123. Add. 1896.2 


MacCallum, (?. A., & MacCallum, 

W.G. On Aspidogaster ringens Lmton, 
and A. kemosfoma. Zool. Jahrb. (Ahlh. 
SysL), 1913, 34, 245-256. 4 figs. 

Add. 1913.1 

Pftr&sitic on Trachinotxi^ c(xrolii%u$^ pompano. 

McClelland, JoAn [1805-1875] Mem- 
orandum on Mr. O’Reily’s paper (on 
isinglassi Calcutta Journ. Nat. Hist., 
1842, 2, 454-456. Add. 1842.1 

. Dn Fast Indian isinglass, its 
introduction to, and manufacture for, 
the European market. Calcutta Journ. 
Nat. Hist. 1843, 3, 157-188. pi. 

Add. 1843.1 

McCoy, {Sir) Fredenck [1823-1899] 
For biography and list of works, see 
Geol. Mag., 1899, 6, 283-287. — Irish 
Naturalist, 1899, 8, 197. — Nature. 
1899, 60, 83. — Science, 1899, 9, 
789. — Zoologist, 1899, 3, 280. — Quart. 
Journ. Geol. Soc., 1900, 66, lix- 
Ix. — Roy. Soc. Yearbook, 1900, 196- 
198. —Victorian Naturalist, 1900, 16 
19. — Proc. Roy. Soc., 1905, 76, 43-45. 


Macdonough, A . /?. Sea-trout fish- 
ing (In Mayer, A. M. Sport with gun 
and rod, etc. New York, 1883, 507- 
540) Add. 1883.1 

McDougall, William^ & Hose, 
Charles. See Hose &] McDougall. 

Macgillivray, John [1822-1867] 
Narrative of the voyage of H. M. S. 
“ Rattlesnake,” commanded* by the 
late Captain Owen Stanley, during the 
years 1846-1850. 2 vols. London. 

1852. pis. & figs. Add. 1846.1 

Huge sharks, vol. i, p. 5S; native fishing 
with seine and hook, vol. 1, p. 197-198; abun- 
dance of remoras, vol. i, p. 238. Fishing with 
remora, vol. ii, p. 21. 

Macgillivray, William. Lives of 
eminent zoologists from Aristotle to 
Linna}us inclusive: With introductory 
remarks on the study of natural history, 
and occasional observations on the 
rogress of zoology* (No. XVI of Edin- 
urgh Cabinet Library) With Lin- 
naeus’ portrait. London, 1834. 8®. 

Add. 1834.1 
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McGregor, Howard, On the de- 
velopment of the skull in Ceratodus. 
Ann. N. Y. Acad., 1900-01, 13, 447. 

Add. 1901.1 

MacGregor, {Sir) WiUiam. British 
New Guinea: country and people. Lon- 
don, 1897. 100 p. illust. Add. 1897.1 

Fishing methods, kite, traps, nets, bow and 
arrow, narcotics, etc. p. 69-70. 

[Fishing with the kite, at Dobuj 

(In Ann. Kept. British New Guinea, 
July 1, 1897 to June 30, 1898, p. 46. 
2 pis. Brisbane, 1898) Add. 1898.1 

Mclndoo, N.E., & Haseman, J, D. 
See Haseman & Mclndoo. 


McIntosh., William Carmichael 
[1838- ] Observations on the ma- 

rine zoology of North Uist, Outer Heb- 
rides. Proc. Rov. Soc. Edinburgh, 
1865-1866 (1866), 6, 600-614. 7 figs 

TT- u V . 1866.1 

Fishes listed, p. 614. 


■ The marine invertebrates and 

fishes of St. Andrews. Edinburgh, 1875. 
195 p. 9 pi. 28 text-figs. 4°. 

^ Add. 1875.1 

Fishes, p. 168-186. 


Catalogue of the vertebrates in 

the museum of the Literary and Anti- 
quarian Society of Perth. Perth, 1881, 
157 p. 63 text-figs. Add. 1881.1 


The pelagic fauna of the bay of 

St. Andrews. 11. Ann. Rept. Fishery 
Board Scotland, 1893, 284-389. 

Add. 1893.1 

— Additional remarks on trawling. 
I. series. 12. Ann. Rept. Fishery Board 
Scotland, 1894, 165-195. Add. 1894.1 

On marine fish-hatching and the 

Dunbar establishment of the Fishery 
Board for Scotland. Rept. British As- 
soc. Adv. Sci., 64. meet., 1894, 688. 

Add. 1894.2 

The St. Andrews Marine Lab- 
oratory under the Fishery Board for 
Scotland. Bull. Soc. Cent. d’.\quic., 
France, 1895, 7, 109-131. Add. 1895.1 

Report on the action of turbines 

on salmonoids, and on certain weirs in 
Ireland. Ordered by the Irish Inland 
Fisheries Comm, to be printed for the 
Agricultural Dept. 1900. Add. 1900.1 

Note on the food of the salmon, 

and on salmon-investigations. Internal . 
Fisheries Meeting, Cork, 1902, 1-2. 

Add. 1902.1 

Notes on the fishes of Japan. 

No. Ill, Zoologist, 1907, 441-443. 

Add. 1907.1 

On the Nile fishes. Nature, 

1907, 10-12. 2 figs. Add. 1907.2 


First report of the St. Andrews 
Marine Laboratory to the Fishery 
Board Scotland. 3. Ann. Rept. Fish- 
ery Board Scotland, 1884. 12 p. pi. 

Add. 1884.1 

iThe ova of fishes). Nature, 

1885, 31, 534-536; 555-557. Add. 1885.1 



— Report of committee for ^ 
^ ►ose of continuing the researches < 
ood-fishes and invertebrates at the S 
^drews Marine Laboratory. Rej 
British Assoc. Adv. Sci., 1886, 268-27 

Add. 1886 

“—The life-history of a mari 

oo. 1889, 1 

384-403. Add. 188S 


pelagic fauna of St. An- 
drews bay during the months of 1888. 
No. 1. 7. Ann. Rept. Fishery Board 
Scotland, 1889, 259-410. 4 plates. 

Add. 1889.2 


1 of J. T. Cunningham on 

the sole). Ann. Mag. Nat. Hist., 1890, 

6. ser. 6, 497-509. Add. 1890.1 


Scientific work in the sea fish- 
eries. Nature, 1907, 76, 301-303. 

Add. 1907.3 

Scientific investigations of fish- 
eries. Nature, 1908, 79, 144-145. 

Add. 1908.1 

Notes from the Gatty Marine 
Laboratory, St. Andrews. No. XXXIII. 
Ann. Nat. Hist., 1912, 8. ser. 9, 117- 
130, 2 pis. Add. 1912.1 

Spawning of the hake. 


Ma€kay, George Leslie. From far 
Formosa; the island, its people and mis- 
^ons. [Edited by J. A. MacDonald) 
Chicago, 1906. 346 p. Add. 1906.1 

List of seventeen species of fishes, p. 83-84. 


Macks, J, A. The salmon, its nat- 
ural propagation and protection. Arn- 
hem, 1883. 18 p. ills. fol. 

Add. 1883.1 


viorifuxn* wcuiaiuaes 

and c^todes parasitic in fishes. Rept. 
Bnt. Assoc. Adv. Sci., 72. meet Belfaj^t 

1902 (1903), 260-262. Add. 19o1.i 
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Macleay, (Sir) William John (1820- 
1891) For biography and works see 
Ent. Month. Mag., 1892, 28, 26. — • 
Proc. Linn. Soc. New South Wales, 
1892, 6, 707-716. — N. S. Wales Linn. 
Soc. (Macleay Mem. Vol.), 1893, xii-li. 

Description of a new species of 

Galaxias (C. coxii\ with remarks on the 
distribution of the genus. Proc. Linn. 
Soc. New South Wales, 1881, 6, 45-47. 

Add. 1881.1 

Contril)Ution to a knowledge of 

the fislies of New Guinea. New Zea- 
land Journ. Sci. 1882, 1, 239. 

Add. 1882.1 

This post-dates Macleay. W. 1881.3. New 
species ticrranus goldici, S. magnificua, Genyoroge 
hidens, Meaoprion rubens, M. parvidens, M. 
Qolditi, DiagTaynma papuenae, Lethrinus auroli~ 
neatua: all are merely named, not described. 

Contributions to a knowledge 

of the fishes of New Guinea, no. 2. 
New Zealand Joum. Sci., 1882, 1, 274. 

Add. 1882.2 

This mere notice with names only of eight 
new species of fish antedates Macleay, 1883.1 

Description of two fishes taken 

in or near Port Jackson. New Zealand 
Journ. Sci., 1882, 1, 274. Add. 1882.3 

This abstract with names only antedates 
Macleay, 1883.2 

Notes on a collection of fishes 

from the Burdekin and Mary Rivers. 
New Zealand Journ. Sci., 1883, 1, 485. 

Add. 1883.1 

This short note, giving the names only, of 14 
new species, antedates Macleay, 1884.1. 

[Note on the first occurrence in 

the southern hemisphere of Selache 
maxima] Proc. Linn. Soc. New South 
Wales, 1883-84 (1884), 8, 464. 

Add. 1884.1 

(Notes on commensal fishes, and 

on Siphonognathus argyrophanes in. S. 
Australia) Proc. Linn. Soc. New South 
Wales, 1883-84 (1884), 8, 533. 

Add. 1884.2 

Notices of new fishes. Proc. 

Linn. Soc. New South Wales, 1885, 9, 
170-172. Add. 1885.1 

Note on Cienodax tvilkinsoni, 

Mad. Proc. Linn. Soc. New South 
Wales, 1886, 2. ser. 1,511. Add. 1886.1 

A remarkable fish from Lord 

Howe Island. Proc. Linn. Soc. New 
South Wales, 1886, 10, 718-720. 

Add. 1886.2 


McClelland, John. [Note on a col- 
lection of fishes from Singapore) Journ. 
Nat. Hist. Calcutta, 1842, 2, 299. 

Add. 1842.1 

On East Indian isinglass, its in- 
troduction to, and manufacture for, the 
European market. Journ. Nat. Hist. 
Calcutta, 1843, 3, 157-188. 

Add. 1843.1 

Macloc, J. {compiler) Natural his- 
tory of all the most remarkable quad- 
rupeds, birds, fishes, serpents, reptiles 
and insects in the known world. 3rd 
edition, corrected and improved. Lon- 
don, 1820. xii, 336 p. 400 engravings. 

Add. 1820.1 

Fishes, p. 245-293, figs. 

ADother edition London, 1813. 

MacMunn, Charles Alexander, Gua- 
nine in fishes' skins. Nature, 1895, 62, 
55. Add. 1895.1 

McMurrich, James Playfair [1859- 
] The cranial ribs of Micropterus. 
Science, 1884, 3, 644. Add. 1884.1 

■ The problem of the vertebrate 

head in the light of comparative anat- 
omy. Proc. 7. Intern. Zool. Congr., 
1912, 167-176. Add. 1912.1 

Similar components in spinal and cerebral 
nerves. 

MaePherson, Hugh Alexander 
1901] The germon {Orcynus genno] in 
British waters. Zoologist, 1897, 4. ser. 
1, 580. Add. 1897.1 

MaeVine, John. Sixty-three years*^ 
angling: from the mountain streamlet 
to the mighty Tay. London, 1891. 
263 p. 12°. Add. 1891.1 

McWilliam, John Alexander. [On a 
number of facts concerning the reflex in- 
hibition of the eel’s heart) Joum. Phys- 
iol., 1884^85, 6, xix-xxiii. Add. 1884.1 

On the structure and rhythm of 

the heart in fishes, with especial refer- 
ence to the heart of the eel. Proc. Roy. 
Soc., 1885, 38, 108-129. — Joum. Phys- 
iol., 1885, 6, 192-245. Add. 1885.1 

Maddocks, Lulher. The menhaden 
fishery of Maine with statistical and 
historical details, its relations to agri- 
culture and as a direct source of human 
food. New processes, products and dis- 
coveries. Portland, 1878. 46 p. 4 

cuts. 8°. Add. 1878.1 

Madrid Moreno, Jos^. Inyestiga- 
ciones experimentales sobre la significa- 
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ci6n morfol6gica de las papilas dbotones 
terminales de la mucosa olfatoria en 
ciertos peces 6seos. An. R. Soc. Espan. 
Hist. Nat, Madrid, 1887, 16. 12 p. 

3 pis. 8°. Add. 1887.1 

For abstract, see Madrid Moreno, J., 1887.1 

— ;Sobre las terminaciones nerviosas 
penf^ricas en la mucosa olfatoria de las 
pwes. An. R. Soc. Espan. Hist. Nat. 
Madrid, 1888, 17. 5 p. pi. 8°. 

Add. 1888.1 

M^alanobis, Subodh Chandra. His- 
tological changes in the muscle-fat of 
^Imon, Journ. Physiol. London, 1898, 
22,346-347. Add, 1898.1 

“7 Investigations on the life-history 
of the salmon. Trans. Cardiff Nat. Soc., 
1899, 30, 48-50. Add. 1899.1 

Fish-poisons of the 
Australian aborigines. Agric. Gazette, 
New South Wales, 1894, 6, 470-472. 

Add. 1894.1 

Thirteen species of plants named. 

MaiUard, FUix. Tableau des pois- 
wns observes dans le ddpartement de 
I^^se. M6m. Soc. Acad. Arch6ol. Sci. 
« I’Oise, Beauvais, 1852-1855, 

441. Add. 1852.1 


Mair, 


Notes on fishes in upper 


f ^ \/ii iiOAlfZO 1X1 UUIitJr 

Whanganui river. Trans. Proc. New 
Zealand Instit., 1879 (1880), 12, 315- 

Add. 1880.1 

Maitlwd, {Sir) James Ramsay Gib- 
«on. The history of Howietoun, con- 
taining a full description of the various 
natching-houses and ponds, and of ex- 
periments which have been undertaken 
there from 1873 to the present time and 
also of the fish-cultural work, &c. Stir- 
bog, 1887. xxiii, 278 p. illiAt. 8". 

Add. 1887.1 

BWtland, J. R, g., & Ewart. J C 
See Ewart & Maitland. 

U®ber genetische 

Beziehung zwischen Schwimn^lase und 
L^gen. Vor^ufigeMittheilung. Anat. 
Anz., Jena, 1913, 44, 33-35. 

Add. 1913,1 

T lacmlris 

oIi51ok>i Venezia, 1902, 18, 

^^254. Add. 1902.1 

Wahelm [1821-1882] 
biopaphical and bibliographica 

Biographiskt U^con 
Stockholm, 1876, n. F. Bd. 7, 8-13. 


Malzngren, Anders Johan [1834- 
1897) For biography and works see 
Auk, 1898, 16, 214-215. — Fauna Flora 
Fenn. Medd., Helsingfors, 1898, 23, 60- 
63. — Ibis, 1898, 4, 463-464. 

Manger de S. Marc, See 

Mauger de S. Marc, . 

• 

Mangold. Ernst. Die Produktion 
von Licht (In \Mnterstein, Hans. 
Handbuch der vergleichenden Physiolo- 
gic, Bd. Ill, Hiilfte 2, p. 225-392. 92 
figs. Jena, 1910) Add. 1910.1 

fishes as light-producing organisms, p. 304- 
o^O« 22 ngs. 

Gehorssinn und statischen Sinn 

(In vVinterstein, Hans. Handbuch der 
vergleichenden Physiologic, Bd. IV, p. 
841-976. 47 figs. Jena, 1912) 

Add. 1912.1 

n Schallreire bei Fischen. 

p. 9U0 910. 3 figs. Die statischc Sinnes- 

Labyrinth, Schwimmblase), 

p. MoM-Mol. 2 ngs. 

John Jackson. Pisciculture 
in England. Bull. U. S. Fish Comm. 
1884, 4, 69-74. Add. 1884.1 

Mansel-Pleydell, John ClavelL The 
morphological history of the fishes 
lPre.sidential address 1900) Proc. Dor- 
set Field Club, 1900, 21, xxxviii-Ixvi. 

Add. 1900.1 

Vilhelm. Ueber die wahr- 

scheinlichen Accommodations-Apparat 
des Fischauges. (In Ecker, Alexander. 
Untersuchungen zur Ichthyologie. Frei- 
burg, 1857). Add. 1857.1 

Marcacci, 4. Sur le pouvoir toxique 

Ital. Biol., 

1891, 16, i. Add. 1891.1 

Sulla tossicitA del sangue di 

Cong. Gen. Ass. Med. 
Ital. 1891, Siena, 1893, 14, 241. 

Add. 1893.1 

Marais de Beauchamp, Paid. 
Etudes sur \es cestodes des s^Iaciens. 

^905, 9, 463- 

OA ■ *^Iso separate, Paris, 1905 . 

90 p. 22 figs. Add. 1905.1 

Marchesetti, Carlo de. La pesca 
lungo le coste onentale delP Adriatico. 
Trieste, 1884. 234 p. Add. 1884.1 

An earlier edition, 1882.1. 

Marck, W . von der [ -19001 Uehpr 

Xf" KrusteXnd ct 

phalopoden der Westfalischen Kreide. 
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Marcky W. v. d. 

Zeitschr. Deutsch. Geol., 1858, 10, 231- 
271. Add. 1858.1 

Mares, H. Action du froid chez les 
poissons. Acad. Sci. Montpellier, (proc. 
verb.)f Paris, 1850, 5. Add. 1850.1 

Marin, Georg. Anmerkungen bey der 
Lachs-Fischerey in den Hollandischen 
Strohmen. Konig. Schwed. Akad. Ab- 
handl., 1774, 49. Add. 1774.1 

See note under Kastner, A. G., in Pre-Linn, 
section. 

— ^ Vom Lachsfange bey Ballyshan- 
non 'in Irrland. Neueste Mannich- 
faltigk., Berlin, 1779, 3, 542. 

Add, 1779.1 

Anmarkningar vid Laxfisket 

Hallandska stromrnarne. K. Swensk. 
Wet. Acad. Handl., 1774 (1781), 36, 47. 

Add. 1781.1 

Marine, David, & Lenhart, C. H. 
On the occurrence of goitre (active thy- 
roid hyperplasia) in fish. Johns Hop- 
kins Hosp. Bull., 1910, 21, 95. 

Add. 1910.1 

Continued observations and 

experiments on the so-called thyroid 
carcinoma of brook trout {Salvelinics 
fontinalis) Bull. Dept. Fisheries 
Pennsylvania, 1911. Add. 1911.1 

Further observations and experi- 
ments on the so-called thyroid carci- 
noma of the brook trout (Salvelinv^ 
fontinalis) and its relation to endemic 
goitre. Journ. Exper. Med., 1911, 13, 
455. Add. 1911.2 

Marion, Antoine F ortune [1846-1900] 
Documents ichthyologiques: Enum6ra- 
tion des esp^ces rares de poissons cap- 
tur^es sur les cotes de Provence. Zool. 
Anz., 1886, 9, 375-380. Add. 1886.1 

Notes sur I’anchois. Ann. Mus. 

Hist, Nat. Marseille {Zool.), 1889, 3, 
58-64. Add. 1889.1 

Recherches sur la sardine de la 

M6diterran6e. Ann. Mus. Nat. Hist. 
Marseille {Zool.), 1889, 3, 69-83. 

Add. 1889.2 

Remarques relatives au maque- 

reau des cotes m6diterran6es. Ann. 
Mus. Hist. Nat. Marseille {Zool.), 1889, 
3, 83-87. Add. 1889.3 

Travaux de zoologie appliqu6e 

^ I’industrie des peches maritimes effec- 


tu4s a la station d’Endoume. Ann. 
Mus. Hist. Nat. Marseille, 1897. 34 p. 

Add. 1897.1 

Marsden, William. Account of a 
phenomenon observed upon the island 
of Sumatra. Phil. Trans. Roy. Soc., 
1781, 71, 383-385. Add. 1781.1 

Vast quantities of fishes thrown on shore 
during a very dry season. 

Marsh, Millard Gales. Hemoglobin 
estimations and blood counts in fishes. 
Washington Med. Ann. 1902, 1, 397. 

Add. 1902.1 

Epithelioma in trout. Washing- 
ton Med. Ann., 1903, 2, 59. 

Add. 1903.1 

Report on a mortality among 

young trout at the Allentown station of 
the Pennsylvania Fishery Commission, 
during the autumn of 1903. Kept. Dept. 
Fisheries Commonwealth of Pennsyl- 
vania, 1903-04 (1905), 102-108. pi. 

Add. 1905.1 

The effect of some industrial 

wastes on fishes. (In Parker, H. N., 
Willis, B., Bolster, R. H., Ashe, W. W., 
& Marsh, M. C. The Potomae river 
basin. U. S. Geolog. Surv,, Water Sup- 
ply & Irrigation Papers, Washington, 
1907, no. 912, 337-348.) Add. 1907.1 

Thyroid tumors in salmonoids. 

Trans. Amer. Fisheries Soc. 1910 (1911), 
377-392. pi. Add. 1910.1 

The feeding of trout in relation 

to thvroid tumor. Trans. Amer. Fish- 
eries Soc., 1914, 13-19. Add. 1914,1 

Marsh, M. C., & Gaylord, H. R. 
See Gaylord & Marsh. 

Marshall, A. M, The segmental 
value of the cranial nerves. Joi^n. 
Anat, Physiol. London & Cambrmge, 
1882, 16, 305-354. ph — Studies Biol. 

Labs. Owens Coll., 1886, 

2 pis. Add, 1882.1 

Martel, Emile. La p^che du hareng 
k Boulogne-sur-Mer. Le Monde Mo- 
derne, 1898, 8, 342-354. i 

Martens, E. von. Bericht iiber die 
Leistungen in der Ichthyologic wah^nd 
des Jahres 1882. Archiv. Naturg. Ber- 
lin, 1883, 49, pt. 2, 55^522^^^ ^ 

Martin, Anton Rolandson. Natiir- 
licher Phosphorus, oder Versuche mit 
Fischen und Fleisch, so im Fmstern 
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leuchten. Konig. Schwed. Akad. Ab- 
handL, 1761, 224. — Abstract in Com- 
ment. Lips., 12, 70. Add. 1761.1 

See note under K&stner, A. G., in Pre-Linn, 
section. 

Naturlig phosphorus, eller ron 

pa fisk och kott, som lyser i mbrkret. 
K. Swensk. Wet. Acad. Handl., 1761, 
225, Add. 1761.2 

Anmerkungen liber die so ge- 

nanten aussatzigen Fische und Vieh in 
Norwegen. Konig. Schwed. Akad. Ab- 
handl., 1760 (1762), 22, 301-305. 

Add. 1762.1 

De natuurlyke phosphorus, of 

pro^neemingen met visch en vleesch, 
die in’t donker licht geeven. Uitgezogte 
Verhandel, 1765, 10, 327-334. 

Add. 1765.1 

Gordier, Knoten- oder Fadcn- 

wtirmer, bey Fischen und Menschen ge- 
funden, mit versuchten Mitteln solche 
zu vertreiben. Konig. Schwed. Akad. 
Abhandl., 1771, 258. Add. 1771.1 

See Martin, A. R., 1771.1 

See also note under K^tncr, A. G. 

Von einem besondern Wurm, 

der wie eine Spritze aussieht und hyda- 
tidcs oder Wasser-Hulsen in den Einge- 
weiden des Stinks (Osmerus) verursacht. 
Neue. Konig. Schwed. Akad. Abhandl., 
1780, 42. Add. 1780.1 

.Sc« Martin, A. R. 1780.1. 

See also note under K&stner, A. G. 

Martinet, F. N. (engraver) Histoire 
n.aturelle des Dorades de la Chine. 
Paris, (1780) 32 p. 48 pis. sm. fol. 

Add. 1780.1 

In the copy in the Amer. Mus. Nat. Hist., 
tlie 30-page introduction is politico-historical in 
nature and contains no reference to fishes. 
Next there are two pages of text descriptive 
of the 48 plates. These were designed in China, 
and finely engraved in Paris by one who signs 
himself "Martinet Fils." The plates in this 
have been colored by hand in magnificent 
^hion. The names are in both Chinese and 
irench. 

Credited by the catalogue of the British 
Museum (Natural History) to E. L. B. de 
bauvigny and so entered in this Bibliography 
(yol. II, p. 394). However, according to both 
Engelmann and Sherborn, the editor and 
describer was Marie Jules C6sar Lelorgne de 
bavieny iSauvignyJ. Further, according to the 
Catalogue of the British Museum (Natural 
History), these plates were reproduced in 
Kaiserhch-Franzische Akademische Handlung, 
^^K®6urg, 1780, along with certain ones from 
WiUughby 8 De Historia Piscium, and others 
trom Bloch s Naturalem Historiam Piscium. 

i« 7 on*t Savigny, M. J. C. L. de. Add. 
17oU« 1 

Martini, Friederich Heinrich Wil- 
helm, Brief von der Entstehung der 


Zungenfische. Berlin. Sami., 1768, 1, 
249. Add. 1768.1 

VorliiufigeundabgekurzteNach- 

richt vom Zitteraale. Berlin. Sainl., 

1769, 2B, 362. Add. 1769.1 

Anmerkungen uber die Fische- 

rey. Berlin. Sami., 1770, 3B, 602; 
IhuL, 6B, 298. Add. 1770.1 

Der Brasilianische Seeteufcl (i.e. 

Lophius histrio) Abstract in Berlin. 
Sami., 1773, 6B, 172. Add. 1773.1 

Kurze Naturgeschichte der Fle- 

dermaus oder des Americanischen See- 
teufels (i.e. Lophius vespertilio). Berlin. 
Sami., 1773, 6B, 169. Add. 1773.2 

Kurze Naturgeschichte des Fi- 

scherfrosches oder des Africanischen 
Seeteufels. (i.e. Lophius piscatorius), 
Berlin. Sami., 1773, 6B, 83. pis. 

Add. 1773.3 

Bemerkung von der Schiidlich- 

keit einiger Fische (Bourses, perroquets 
und vieilles). Berlin. Sami., 1774, 7R. 

Add. 1774.1 

Vom Schlambcisker (i.e. Cobitis 

fossilis) Berlin. Sami., 1774, 7B. 

Add. 1774.2 

Der Tobias fisch (Ammody(es) 

und Pfeilfisch (Esox belone). Berlin. 
Sami., 1775, 8B, pis. Add. 1775.1 

Von dem Alter der Fische. Ber- 
lin. Sami., 1775, 8B. Add. 1775.2 

Martins, C.F. P.von. For biography 
of, see Schramm, Hugo, C. F. P. v. 
Martius. Sein Lebens- und Character- 
bild insbesondere seine Reiscerlebnisse 
in Brasilien. 2 vols. (in 1). Leipzig, 
1869. portr. 8*. Also Rau, Charles. 
Memoir of C. F. P. von Martius. Rept. 
Smithsonian Instit., 1869 (1872), 169- 
178. 

W ortersammlung Brasilian ischer 

Sprachen. Leipzig, 1867. Add. 1867.1 

ConUins native names of many Brazilian 
Dsbes, i. e. tbosc found in Waregrave, 

Marukawa, Hisatoski,. Young 
stages of Leptocephaius unagii, n. sp., 
from Japan [Text in Japanese) Gyo- 
gaku Zasshi (Journ. Ichthyol.) 1914, 

1, no. 3, 5-9. Add. 1914.1 

Marwitz, von. Schreiben fiber 

die Versetzung einiger Fischarten. Be- 
schaft. Naturf. Freundc., 1779, 4, 915. 

Add. 1779.1 
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Mason, Frank H, Self-reproducing 
food for young fish. Bull. U. S. Fish 
Comm. 1887 (1889), 7, 203-206. 

Add. 1889.1 


Report on Adirondack fishes. 

18. Ann. Rept. Commissioner of Fish- 
eries New York, 1890, 124-176. 

Add. 1890.1 


Mason, Jaynes Wood. On a new 
acrodont saurian from the Lower 
Chalk. Quart. Joum. Geol., 1869, 26, 
442. pi. Add. 1869.1 

Describes ilcrodon/osaurw gardeneri, n. g. et 

n. sp., from Lyddons Spout near Folkstone. A 
synonym of Pachyrhiaodus according to Wood- 
ward. 

Maaon, Otis Tufton. Aboriginal 
Amencan harpoons: a study in ethnic 
distribution and invention. Report 
Smithsonian Inst. 1900 U902), 189- 
304. 19 pis. 92 figs. Add. 1902.1 


• Pickerel, pike, and mascalonge. 
Forest & Stream, 1898, 60, 410-412. 

Add. 1898.1 

Modem fish-culture in salt and 

freshwater. New York, 1900. 333 p. 

Add. 1900.1 

Contains important matter on ponds and 
their management. 


Matliieu, A. Cours de zoologie fo- 
r^ti^re. I. Mammifdres, oiseaux, rep- 
tiles, poissons. Nancy, 1847. 400 p. 
pis. Add. 1847.1 


Massal, E. Amblyptenis decorus 
Egerton, poisson fossile du houiller de 
Commentry. Naturaliste, 1894, 2. ser. 
8, 199-200. fig. Add. 1894.1 

Massas, Charles de. Le p^cheur ^ la 
mouche artificielle et le p6cheur k toutes 
lignes. Third edition, reviewed and 
corrected. Paris, 1861. 12°. 

Add. 1861.1 

Other editions are: Paris, 1852. 1859 (2d ed. 
and augmented), and [n. d.] 311 p. 

‘‘One of the most genuine of French angling 
books, although its author is manifestly igno- 
rant of all the more subtle mysteries of his 
craft." — W. & S. 


Matson, W. J. Salmon and trout 
fishing in Ireland; the angler’s pocket- 
book and guide. Dublin, 1910. 199 p. 
6 pis. 12°. Add. 1910.1 

Matsuura, Kwanichiro. On the 
freshwater fishes of Japan. I & II 
(Text in Japanese] Gyogaku Zasshi 
(Joum. Ichthyol.i 1914, 1, no. 1, 12-13. 
— Ibid., no. 2, 8-9. Add. 1914.1 

Matte, Paid. Ein lebendig ge- 
barender Aquarienfisch [Girardintis 
decemmaciUatus] Beobachtungen und 
Erfahrungen. Natur u. Haus, 1900, 8, 
Heft 7. Add. 1900.1 


Masso, Angelo. Ein Gift, welches im 
Blut der Murseniden vorkommt. Jahr- 
esb. Fortschr. Tier-Chem., Wiesbaden, 
1889, 18, 92. Add. 1889.1 

von Vintschgau of Masso, A., 


Review by 
1888.1. 


Mast, S. O. Changes in pattern and 
color in fishes, with special reference to 
flounders. Science, 1913, n. s. 38, 699. 

Add. 1913.1 

Masterman, E. W. G. The fisheries 
of Galilee. Palestine Exploration Fund, 
Quarterly Statement, Jan. 1908, 48 p. 

Add. 1908.1 

. gestation in Hemiehromia taera, a 

cichlid fish. 


Studies in Galilee. Chicago, 

Add. 1909.1 


1909. 

Oral gestation in Chromidse. p. 43-44. 

Mather, Frederic. For memori; 
tice see Dean, B. 1900.5. 


Work at Cold Spring harbor, 

Long Island, during 1883 and 1884. 
Kept. U. S. Fish Comm. 1884 (1886), 
12 , 129-142. 2 pis. Add. 1886.1 


Matthews, J. Duncan^ & Ewart, 
J, C. See Ewart & Matthews. 


Matveev, B. De la m4som4rie de la 
tdte des S41aciens. (Text in Russian] 
Joum. Sect. Zool. Soc. Nat., Moscow, 
1914, 2, 203-244. Add. 1914.1 

R58\im6 in French, pp. 245-248. 

Mauduit, . Description de 

quelques espdces de poissons . . . of- 
ferts au congr^s par M. de la Pylaie. 
Cong. Scient. France, Poitiers, 1834 
(1835), 2. sess., 61. Add. 1835.1 

Mauger de S. Marc, Disser- 

tation sur la population & I’&ge des 
poissons, avec un traits sur la p^che. 
Paris, 1764. 12°. Add. 1764.1 

Boehmer writes this name Manger. 

Maurel, & Lagriffe, D^ 

termination et action des plus hautes 
temperatures compatibles avec la vie de 
certains poissons. C. R. M4m. Soc. 
Biol. Paris, 1899, 11. s^r. 1 ( 61 ), 797- 
800. Add. 1899.1 

Maurer, Felix. Von allerlei Merk- 
wurdigkeiten der Fische und der 
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Waeserthiere (In Gnindig, C. G. 
Neue Versuche Sammlung Natur und 
Kunstgesch. Obersachsen. 4 vols. 
Schne^erg, 1750-1765) Add. 1750.1 

Maurer’s article is in vols. II, p. 311, and IV, 
p* 825. 

Maurer» Friedrich, Die Entwicke- 
Jung des Darmsystems. (In Hertwig, 
O. Handbuch Entwickelungslehre der 
Wirbeltiere. Jena, 1906, vol. ii, pt. 1, 
p. 109-241. 70 figs.) Add. 1906.1 

ij® comparative fashion, with con* 
ataat referenced to nshea* 

Mauriac, E, Rapport sur la ques- 
tion des monies rouges; 4tude d’hy- 
gi^ne alimentaire sur les accidents 
toxiques occasionn^s par la morue 
avan6e et I’interdiction de la mise en 
vente des monies rouges, Trav. Cons. 
Hyg. Pub. Gironde, Bordeaux, 1885 
(1886), 27, 391-452. — M6m. Bull, 
^c. M4d. Chir. Bordeaux, 1886, 159- 
207. — Joum. M4d. Bordeaux, 1885-6, 
16, 425; 437; 459; 461. Add. 1886.1 

EngUah translation is as follows: 

Cases of poisoning caused by 
codfish, and the unnecessary 
prohibition of the sale of reddened cod- 
Kept. U. S. Fish Comm, 1886 
(1889), 14, 1027-1053. Add. 1889.1 

Tr&nalated by H. Jacobson, 

^Ma ximilian I. Eee Hohenleiter & 
Fnta. 

Mayer, Alfred M. {editor) Sport 
with gun and rod in American woods 
and waters. New York, 1883. pis. & 

“K®- Add. 1883.1 

Fourteen articles on angling, p. 337-614. 

Friedrich [1781- 
Ueber die Blendung im Aiige 
4^1 ^®®^®cbauers (Anableps tetroph- 
tMlmm) Deutsch. Arch. Physiol., 1818, 
4, 124-125. Add. 1818.1 

~~ • Additamenta ad historiam 
molluscorum, piscium et amphibiorum. 
Hake, 1832. vi, 41 p, 4°. 

Add. 1832.1 

Mee^, William E. Fish, fishing 
ana nsheries of Pennsylvania. (Penn- 
^Ivama’s fish exhibit at the World’s 
^lumbian Exposition, Chicago, 1893) 
H^a^burg, 1893. 106 p. illust. — Kept. 

1800 Pennsylvania, 

257-392. Ibid., 1896 
(1897), 313^9. Add. 1893.1 

- Fish culture for farmers. Kept. 
Pennsylvania Dept. Agric. 1895, 115- 

Add. 1895.1 


History of trout culture in 

Pennsylvania. Kept. State Comm. 
Fisheries Pennsylvania, 1897, 169-193. 

Add. 1897.1 

Native fishes and introduced 

fishes (In his The mountain lakes of 
the state (Pennsylvania), chapters 2 
and 3. Kept. State Comm. Fisheries 
Pennsylvania, 1897, 251-402) 

Add. 1897.2 

The history of the sturgeon. 

Rept. Fish Comm. Fisheries Pennsyl- 
vania, 1899. 225-250. Add. 1899.1 

; Facts about fish. Rept. Comm. 

Fisheries State Pennsylvania 1900 
(1901), 159-165. Add. 1901.1 

Over-planting and over-protec- 
tion of fish. Rept. Comm. Fisheries 
State Pennsylvania 1900 (1901), 131- 
151. Add. 1901.2 

The common food fishes of 

Pennsylvania. Rept. Fish Comm. 
Pennsylvania, 1902, 125-154. 

Add. 1902.1 

The fish industry of Lake Erie. 

Rept. Fish Comm. State Pennsylvania, 
1902, 101-109. Add. 1902.2 

— ;- Trout fry vs. fingerlings for 
planting. Rept. Dept. Fisheries Com- 
monwealth Pennsylvania 1903-4 (1905), 
127-131. Add. 1905.1 

Observations on the small- 

mouth black bass in Pennsylvania dur- 
ing the season of 1910. Trans. Amer. 
Fisheries Soc. 1910 (1911), 129-132. 

Add. 1911.1 

, W ork of Pennsylvania in stop- 

ping water pollution. Trans. Amer. 
Fisheries Soc. 1910 (1911), 293-298. 

Add. 1911.2 

Meek, A, The growth of flatfish. 
Sci. Investig. Northumberland Sea 
Fish. Comm., 1905, 58. Add. 1905.1 

Meek, A, S. A naturalist in canni- 
bal land [New Guineai London, 1913. 
238 p. illust. Add. 1913.1 

Fishing vnth the poison root (name not given) 
p. S3; with the spider’s- web net. p. 140-141 • with 
the remora, p. 205. 

Meek, Seth Eugene [185^1914] A 
no^ on the Cuban eel. Bull. U. S. 
Fish Comm., 1884, 4, 111. 

Add. 1884.1 

. ” T^e utility of a biological stite 

tion on the Florida coast in its relation 


136 


AMERICAN MUSEUM OF NATURAL mSTORY MEE 


Meek, E. 

to the commercial fisheries. Proc, 
Nat. Fish. Congress. Bull. U. S. Fish. 
Comm. 1897 (1898), 17, 181-183. 

Add. 1898.1 

List of fishes known to occur in 

the waters of Indiana. Bienn. Kept. 
Comm. Fisheries & Game Indiana 
1907-08 (1908), 134r-172. Add. 1908.1 

Estudios de los pescados de Ni- 
caragua. Primera parte. Sinopsis de 
los peces de los grandes lagos de Ni- 
caragua. Managua, Nicaragua, 1913. 
66 p. Add. 1913.1 

Megnin, Jean Pierre, Sur le d6- 
veloppement du Tricuspidaria nodulosa 
ou TrioBnophoj'us nodulosus de Rudolphi 
[cestoides des poissons camassiens d*eau 
douce) et sur son cysticerque. C. R. 
Acad. Sci. Paris, 1881, 92, 994-996.— 
Rec. M^d. V4t., Paris, 1882, 69 (6. ser. 
9)» 39-41. Add. 1881.1 

Megnin, P. £pid6mie sur les gar- 
dons {Leuciscus idus Bl.) des pieces 
d eaux vives d’une propriet<S pres du 
Mans. Bull. M^m. Soc. Centr. M6d. 
V6t., Pans, 1883, n. s. 1, 430-437. 

Add. 1883.1 


Mericourt, Leroy de, & Fonssa- 
grives, J, B. See Fonssagrives & 
Mericourt. 

M§rieux, , & Carre, Sur 

la psorospermie du barbeau. M6m. 
C. K. Soc. Sci. M4d. Lyon, 1898 (1899), 
38, 141-144. 2 figs. — Reviewed in 

Rec. Med. V6t., Paris, 1899, 76 (8. ser. 
10), 125-127. Add. 1899.1 

Merle, Rene. Comment avoir un 
aquarium. La Nature, 1912, 40, pt. 2, 
273-276. 4 figs. Add. 1912.1 

Le transport du poisson d^eau 

douce vivant. La Nature, 1912, 40, 
pt. 2, 47-48. 4 figs. Add. 1912.2 

Merriam, C. Hart. The muskrat as 
a fish eater. Bull. U. S. Fish Comm., 
1884, 4, 297-298. Add. 1884.1 

Metcalf, M. M. Salpa and the 
phylogeny of the eyes of vertebrates. 
Anat. Anz., 1906, 29, 526-528. 

Add. 1906.1 

Metzger, A . Slisswasserfischerei. 
Internal. Fischerei-Ausstell. Berlin, 
1880 (1881). Amtiiche Berichte iii, 
8°. Add. 1881.1 


Mehl, H. F., & Kahlenberg, L. 
See Kahlenberg & Mehl. 


Meinertz, J. Beitriige zur ver- 
gleichenden Mor])hologie der farblosen 
Blutzellen. Arch. Path. Anat., 1902. 
168, 353-398. 11 pis. Add. 1902.1 

I.cuciscus. I^rca. Tinea, Carassius, Anguilla, 
Lypnnus und Petromyzon. 


Meissen, K. Fremdliindische Zier- 
fische. Einiges uber Schiitzenfische. 
Blatt. Aquar.-Terrar. Freunde, 1895, 
136. Add. 1895.1 

Meissner, Valerian Ivanovich. Die 
Kaspische Expedition der Jahre 1912- 
1913. Die Heringsfischerei am Kau- 
kasi.schen lifer des Kaspischen Meeres. 
(Arbeiten der Expedition i. J. 1912) 
(Text in Russian) Mater. Pozn. Russk. 
Rybolov., Petrograd, 1914, 3, i-viii 
1-14. 17 pis. Add. 1914.1 


Meredith, (Mrs.) Charles. My 
home in Tasmania, during a residence 
of nine years. 2 vols. London, 1852. 

Add. 1852.1 

Fiahes, vol. II, p. 230-232; 240-242. 


Metzger, A., Guthe, H., & Zu- 
chold, E. V. (editors). See Zuchold, 
Guthe, & Metzger. 

Meunier, Stanislas. Contribution ^ 
la geologic (Eocene) du Bas-S6n4gal. 
C. R. Acad. Sci. Paris, 1898, 126, 
666-669. Add. 1898.1 

Teeth of Lamna, Galeocerdo, and Odontaspia. 

Roches phosphates du Bas- 

S6n6gal. Bull. Mus. Hist. Nat., Paris, 
1898, 4, 112. Add. 1898.2 

Eocene sharks. 

Nouvelle contribution k la geo- 
logic du Senegal. Bull. Soc. Geol. 
France, 1906, 4. ser., 6, 79. Add. 1906.1 

Eocene sharks. 

Meyer, Christian Erich Hermann 
von, & Plieninger, Wilhelm Heinrich 
Theodor von. Beitrage zur Palaeonto- 
logie Wiirttemberg’s enthaltend die 
fossilen Wirbelthierreste aus den Trias- 
gebilden mit besondere Riicksicht auf 
die Labyrinthodonten des Keupers. 
Stuttgart, 1844. 132 p. 12 pis. 4°. 

Add. 1844.1 


Meredith, Louisa A. Tasmanian 
friends and foes, feathered, furred, and 
finned. 2 ed. London, 1881. 

Add. 1881.1 


Describes Thectodus, n.g., p. 116, a synonym 
of Acrodus. 

Meyer, Juergen Bono [1829- 1 

Aristoteles Thierkunde. Ein Beitrag 
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zur Geschichte der Zoologie, Physio- 
logic und alten Physiologic. Berlin, 
1865. X, 520p. 8^ Add. 1855.1 


L., TrtUta fario L. XIagen- unci Darminhalt 
wurde untersucht bei alien Formen ausser 
Cottus. 


Meyer, Af. Ergebnisse von Ver- 
suchen betreffend den Gehorsinn der 
l^che. VI. Congr^ Internat. Psychol., 
Gen6ve, 1909, 731-732. Add. 1909.1 

Meyer, P. E, Kiemenhohle und 
Kiemengeriist bei den Labyrinthfischen. 
Inaug. Dissert. Bern, 1904. 7 pis. 8®. 

Add. 1904.1 

Mi^, L. C. On a new specimen of 
Megalichthys [hibberti] from the York- 
shire coalfield. Quart. Joum. Geol. 
Soc., 1884, 347-352. 6 figs. 

Add. 1884.1 


Mienkiewicz, Rommald. Re- 
cherches sur la formation des habi- 
tudes, le sens des couleurs et la 
m4moire chez les poissons. .\nn. 
Inst. Oceanogr, 1912, 6, fasc. 4, 53. 

Add. 1912.1 

Miescher, Friedrich, Das Protamin 
eine neue organische Base aus den 
Samenfaden des Rheinlachses. Ber. 
Deutsch. Chem. Ges., Berlin, 1874, 7, 
376-379. Add. 1874.1 

Histochemische und Physiolo- 

gische Arbeiten. 2 vols. Leipzig, 1897. 

Add. 1897.1 


Michael, E, Observations on the 
effect of temperature and wind on the 
movements of minnows. (In Hankin- 

biological examination 
ot lake Michigan. A report of the Bio- 
logical Survey of the state of Michigan. 

State Board Geol. Survey, 1907, 
155-258. pis. 13-75.) Add. 1907.1 


Michael, M. Luther. Cause of the 
^appearance of black bass in the 
Delaware river. Kept. Dept. Fisheries 

Pennsylvania 1903-04 
(1905), 131-135. Add. 1905.1 


Mxchaelis, Albert. The artifici 
culture and hatching of pike. Tran 

Soc. 1910 (1911 
Add. 1910 

NeifUmmriJog.^ Fiacherei-Zeitun 


Deals largely with metabolism and tissue 
changes in breeding Rhine salmon. See 
Miescher-Reusch, 1879.1. et als, 

Mihalkowics, V. von. Die chorda 
des Amphioxuslanceolaius. Arch. Mikr. 
Anat., 1876, 11, 425-441. pi. 

Add. 1S76.1 

Miles, Alfred H. (editor) [1848- ] 

Natural history of the world, with 
anecdotes illustrating the nature, habits, 
manners and customs of animals, birds, 
fishes, reptiles, insects, etc., etc. Ar- 
ranged and edited by Alfred H. Miles. 
New York, 1895. 393 p. 20 illus. 12®. 

Add. 1895.1 

Miles, George William. The begin- 
ning of some state fish hatcheries. 
Bienn. Rept. Comm. Fisheries & Game 
Indiana 1911-12 (1913), 40-45. 

Add. 1913.1 


Michaelis, K. Fischzucht. Fisch- Miles, Preston H. Our black bass, 
p sse. Internat. Fischerei-Ausstell. Bienn. Rept. Comm. Fisheries & Game 
cerlin, 1880 (1881). Amtliche Be- Indiana 1911-12 (1913), 29-39. 
nchte 1. 8°. Add. 1881.1 Add. 1913.1 


Description ( 
SdnlT®® fossiles du terra 

Turin. Re 

Magaz. Zool., 1861, 2. ser. 13, 353-35 
^ Add. 1861 

PhylSd^i miocmiau from Turin a 

GaSo“ Eocene of Turin Pro 

Kenntnis d 

laistenauer Hmtersees bei Salzbur 
Skew Berucksichtigung faur 

Hvdmo^' ^esamt. Hydrobh 

"ywog., 1911, 3, 506-542. 

, , Add. 1911 

L., PiifmW flunatili, L., CoMu» aoi 

phoxinua L., Salvclinue .altelin 


MUler, Hugh [1802-1856] For a re- 
view of his work as a naturalist, see 
Traquair, R. H. 1903.1. 

Millet, £. Accidents d'intoxication 
par la morue alt^rde observds au 112® 
de ligne, a Ajaccio. Arch. M^d. 
Pharm. Mil., Paris, 1886, 8, 417^47. 

Add. 1886.1 

Milner, James Wood. Summary of 
fishing records for shad and alewives 
kept at Willow Branch fishery, North 
Carolina, from 1835 to 1874. Bull. 
U. S. Fish Comm. 1881 (1882), 1, 396- 
400. Add. 1882.1 

IWinot, Charles Sedgwick [1852-1914] 
A bibliography of vertebrate embryol- 
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Minot, C. S. 

ogy. Mem. Boston Soc. Nat. Hist., 
1886-1893 (1893), 4, 487-614. 

Add. 1893.1 

Gegen das gonotom. Anat. 

Anz., 1894, 9, 210-213. Add. 1894.1 

Mitchell, C. Ainsworlh. Poisonous 
plants used for catching fish. Knowl. 
& Sci. News, 1906, 29 (n. a. 3), 387. 

Add. 1906.1 

Brief review of Greshoff, M., Add. 1913.1 

The toxine of eel’s blood. 

Knowl. & Sci. News. 1906, 29, (n. s. 3) 
359. Add. 1906.2 

Trachinus venom. Knowl. & 

Sci. News, 1906, 29 (n. s. 3), 459. 

Add. 1906.3 

Review of Briot, 1903.2. 

Mitchell, C. A., & Wright, C. R. 
Alder. See Wright & Mitchell. 

Mitchell, P. Chalmers. The child- 
hood of animals. New York, 1912.. 

Add. 1912.1 

Considerable data on fishes. 

Mitchell, T. L. Three expeditions 
into the interior of eastern Australia. 
2vols. London, 1837. Add. 1837.1 

Vol. i, p. 44, descriptions and figures of 
Gristes peelii and Plotosus tandanua; p. 95, 
description and figure of Cernua bidyana. 

Vof. ii. p. 24. Poisoning fishes with Euca- 
lyptus. 

Miura, A/., & Takesaki, K. Zur 
Localisation des Tetrodon-Giftes. Arch. 
Path. Anat., Berlin, 1890, 122, 92-99. 

Add. 1890.1 

Miyamoto, Kunimo, & Tanaka, 
Shigeho. See Tanaka & Miyamoto. 

Moequard, Sur un nouveau 

genre de Blenniidae voisin h Clinus 
(Acanthoclinus) Bull. Soc. Philomath. 
Paris, 1886, 7. ser. 10, 18-20. 

Add. 1886.1 

Acanthoclinus chaperi, n. g., n. sp. 

Moequard, F. Sur les ovaires de la 
baudroie (Lophiusi Bull. Soc. Philo- 
math. Paris, 1888. 8. ser. 1, 46-49. 

Add. 1888.1 

Mobius, Karl August [1825-1908] 
Das Aquarium des Zoologischen Gar- 
tens zu Hamburg, . . . beschrieben 
von . . . K. Mobius. Zool. Ges., Ham- 
burg, 1864. 8^ Add. 1864.1 

Third edition, Hamburg, 1865. 8®. Fourth 
edition. Hamburg, 1866. 8® 


— ;- I Various papers on fishes and 
fisheries of the German seasi (In 
Meyer, H. A., Mobius, K., Karsten, 
G., & Hensen, V. Gemeinf^sliche 
Mittheilun^en aus den Untersuchungen 
der Kommission zur wissenschaftlichen 
Untersuchung der deutschen Meere. 
Herausgegeben im Auftrage des Konig- 
lichen Ministeriums fur Landwirth- 
schaft, Domanen und Forsten. Kiel, 
1880.) Add. 1880.1 

i. Wissenschaftliche Untersuchungen der 
Fischc niitzen der Fischerei. p. 18-20. 

ii. Einiges Qber den Bau des Hcrings. p. 20- 

26. 11 figs. 

iii. I'eberdie Unterschiededes Mecresherings 
und des Kiistenherings. p. 26-27. fig. 

iv. Die verschiedenen Altersformen des He- 
rings. p. 28-31. 2 figs. 

v. Was vcranlasst die Heringe zu wandern 
und Scharen zu bilden? p. 31-35. fig. 

vi. N’ergleichung des Herings und des Sprotts. 
p. 35-38. 2 figs. 

vii. Die Larvenform der Plattfiscbe. p. 38. 
fig. 

viii. Einiges fiber die Nahrung der Fische. 
p. 39. 


On the movements of the flying- 

fish through the air. Nature, 1889, 
39, 479. Add. 1889.1 

Mochaloff, M. /., & VasUyefE, S. 
M. See VasilyefE & Mochaloff. 

Moenkhaus, W. J. [1871- I 
Some stages in hybrid [fish] develop- 
ment. Science, 1900, n. s. 11, 788. 

Add. 1900.1 


Moerenhout, J. A. Voyages aux 
ties du grand oc^an contenant des docu- 
ments nouveaux sur la g6ographie phy- 
sique et politique, la langue, les usages 
et les coutumes de leurs habitans, etc. 
2 vols. Paris, 1837. illust. 

Add. 1837-1 

Fishing with poison, hooks, the roast, nets, 
harpoons, etc., i, p. 102-108. 


Mohr, Nicolai. Um atferd Nord- 
manna, Faereyinga, Skotta og Hiallt- 
lendinga at veida sma-upsa edr upsa- 
seidi. Rit Bezs Islenzka Laerdoms-lista 

Felags. 1782, 3, 193. Add- 1782.1 

Molberg, Christian Oran. Af hand- 
ling om saltvands-fiskerierne i Norge. 
Danske Landhuush. Selsk. Skrift, 
1790, 3, 345-386. Add. 1790.1 


Moles, Giov. Von der Fischerey in 
Dalmatien. Giomale d’ltalia, Venezia, 
1776, 12, 57. Add. 1776.1 


lolin, Raffaele. Sopra due specie di 

li pubblicate come nuove dal Prof. 

Molin, &c. Venezia, 1853. P; 

Add. 1853.1 
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Mollier, iS. Zur Entwickelung 
der Selachier-extremitaten. Vorlaufige 
Mittheilung. Anat. Anz., 1892, 7, 351- 
366. Add. 1892.1 


■; Die erste Anlage des Herzens 

bei den Wirbeltieren. (In Hertwig, O. 
Handbuch Entwickelungslehre der Wir- 
beltiere, Jena, 1906, vol. i, pt. 1.) 

Add. 190G.1 

Fishes, p. 1030-1035. 9 6gs. 

Die erste Entwickelung von 

Blut und Gef^en bei Holoblastiern. 
(In Hertwig, 0. Handbuch Entwicke- 
lungslehre der Wirbeltiere, Jena, 1906, 
vol. i, pt. 1. Add. 1906.2 

Dipneusti and Cyclostomes. p. 1077-1089. 

18 6g8. 


Mollier, S., & Riickert, J. See 
Kiickert & Mollier. 

Monaghan, T., & Johnstone, 
James. See Joh^tone & Mon- 
aghan. 


Monteiro de Noronha, Josi. Ro- 
teiro da viagem da cidade do Para at6 
as ultimas colonias dos dominios portu- 
^ezes em os rios Amazonas e Negro. 
Jornal da Coimbra, 1820. — Acad. Sci. 
Collecgao de Noticias Para a Hist, e 
Geog. das Na 9 oes Uitramarinas, 1841- 
56, 34-35. Add. 1841.1 


Written in 1768. 

Oral gestation is afi^rmed for Gymnotus ele 
Arapaitna and other hshes (pr 

sumably CichUd®). 

See alTO Du Bois-Reymond, 1882.2, p. 7 
opix & Martiufl. 1823.1, vol. 3, p. 1090. 


Monticelli, Francesco Saverio. Sui 
parassiti del Regalectts glesne. Mon. 
^ool. Ital. Firenze, 1900, 11 (supp.), 
o6-37 . — Centralb . Bakteriol . Parasi- 
tenk., Jena, 1902, 31 (Abth. 1), Refe- 

— Arch. Naturg., Berlin, 
1904, 63. Jahrg., 2, 21. Add. 1900.1 


Moore, J. Percy. 
njethods of mackerel 
U. S. Fish Comm. 
353-361. 


The utility and 
propagation. Bull. 
1897 (1898), 17, 
Add. 1898.1 


Moore, Thomas J. Report on a 8UC- 
c^ful attempt to introduce living soles 

U. s. Fish Comm. 
1887 (1889), 7, 1-7. Add. 1889.1 


Morande de Tbevenau, C. E. Ob- 
servations sur des poissons recueillis 
dans un voyage h la baie de Samana. 
fet. Lucia, 1788. Add. 1788.1 

Le Bcop^le de 
verany, Scopelus verany. Bull. Soc. 


Philomath. Paris, 1887-1888 (18SS), 7. 
ser. 12, 108-111. Add. 18SS.1 

Morris, Beverley R. Description of 
an intestinal worm from the duodenum 
of the wliite fish of the Canadian lakes. 
Canad. Journ., Toronto, 1859, n. s. 4 
(24), 442-443. fig. Add. 1859.1 

Morrow, C. //. Seven cases of acute 
poisoning caused by eating the liver 
(and heart?) of a sword-fish. Journ. 
Boston Soc. Med. Sci., 1896, 135, 197. 

Add. 1890.1 

Morrow, R. On the bones of Lo- 
phins piscalorius, anglerfish, devilfish, 
goosefish, etc. Proc. Trans. Nova 
Scotian Instit. Sci., 1882, 6, 340-357. 

Add. 1882.1 

Mortensen, F. V. Fiskeri-Beret- 
ning for Aaret, 1909, heri fiskerista- 
tistik for Faeroerne. Kjebenhavn, 1910. 
246 p. tables. 8®, Add. 1910.1 

Fiskeri-Beretning for Aaret 

1911. Kjobenhavn, 1912. 4®. 

Add. 1912.1 

Morton, A., & Johnston, /?. A/. 
See Johnston & Morton. 

Morvan, A. De I’empoisonnement 
par le sourdon {Cardium edule) et par la 
bonite {Scomber pelamys). Journ. Chim. 
M6d., Paris, 1857, 4. s6r. 3, 719-729. 

Add. 1857.1 

Moseley, Henry NoUitlge [1844- 
1891] Note.s by a naturalist on the 
“Challenger*' . . . various observa- 
tions made during the voyage . . . 
round the world in the years 1872- 
1876. London, 1876. pis. & figs. 

Add. 1876.1 

Contains numerous observations on fishes — 
sec his index. 

Later edition. London, 1892. 

A carnivorous plant preying on 

vertebrata. Nature, 1884, May 22. — 
Bull. U. S. Fish 'Comm. 1884, 4, 259- 
260. Add. 1884.1 

Utricularia trapping larval fishes. 

Mosher, A, A., Perry, W, A., & 
others. See Perry, Mosher & others. 

Mosso, Angelo. [1846- ] Die 

giftige Wirkung des Serums der Mu- 
raniden. Arch. Exper. Pathol. Pharm., 
Leipzig, 1888-89, 25, 111-135. 

Add. 1888.1 

Mouchon, [On fish poisoningi 

Journ. Med. Prat. Bordeaux, 1840, 2. 
ser. 12, 152. Add. 1840.1 
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Mouchy, A . La production du f roid 
artificiel et son utilisation pour la con- 
servation du poisson. Bull. Trim. En- 
seign. Peches Marit., Paris, 1911, 16, 
30-74. Add. 1911.1 

Moule, Thomas [1784-1851] Her- 
aldry of fish, with notices of the princi- 
pal families bearing fish in their arms. 
London, 1842. 250 p. figs. 8®. 

Add. 1842.1 

Miillegger, S. Ringelbrasse und 
Schmetterlingfische im Seewasseraqua- 
rium und an ihnen beobachtete Lah- 
mungserscheinungen. Blatt. Aquar.- 
Terrar. Kunde, 1906, 17. Jahrg., 263- 
266; 276-278; 284-286. pi. & 2 figs. 

Add. 1906.1 

Miiller, Gerard Frederic [1705-1783] 
M^moire sur la colle de poisson. M6m. 
Math. Phys. Scavans et Etrang. Acad. 
Sci. Paris, 1768, 6, 263-269. 

Add. 1768-1 

Muller, Joliannes [1801-1858] Be- 
richt liber die Fortschritte der ver- 
gleichenden Anatomie im Jahre 1835. 
Arch. Anat. Physiol., 1836, 1-lxxxix. 

Add. 1836.1 

Very valuable r6sum6 of fish papers. 

Vergleichende Anatomie ira 

Jahresberichte im Jahre 1836. -Arch. 
Anat. Physiol., 1837. Add. 1837.1 

Sharks and rays. p. Ixvii-lxx. 

Bericht liber die Fortschritte 

der vergleichenden Anatomie der Wir- 
belthiere (1837-1843). Arch. Anat. 
Physiol., 1838^4. Add. 1838.1 

Numerous reviews of articles on fishes. 

Ueber eine eigentlimliche 

Krankhafte parasitische Bildung mit 
specifisch organisirten Samenkorper- 
chen. Arch. Anat. Physiol. (Miiller), 

1841, 477-496. pi. — Micros. Journ., 

1842, 2, 123-4. — Brit. & For. Med. 

Review, Jan. 1842. Add. 1841.1 

Psorosperms parasitic on fishes. 

Untersuchung liber den Scyllit. 

Ber. Deutsch. Chem. Ges., 1907, 40. 
Jahrg., 1821-1826. Add. 1907.1 

Die Choroidaldriise bei den 

Knochenfischen. Sitzber. Ges. Naturf. 
Freunde Berlin, (fori 1839-1859, 1912, 
18-19. Add. 1912.1 

This is a reprint, issued in 1912, of the re- 
porta of the meetings for the years 1839-1859. 

MUller, J. & Retzius, A, Ueber 
parasitische Bildungen. Arch. Anat., 

Physiol., 1842, 193-198. Add. 1842.1 


Muller, 0, Ueber Brutpflege bei 
Amphibien und Fischen. 60.-66. 
Jahresber. Nat. Ges., Hannover, 

1912. 2.-4. Jahresber. Niedersachs. 

Zool. Ver., 1912, iii-iv. Add. 1912.1 

Muller, Otto Friedrich. Vom Band- 
wurm des Stichlings und vom milchig- 
ten Plattwurm. Naturf orscher, Halle, 
1782, 18, 21-37. 11 figs. Add. 1782.1 

Muller, Philip Ltuiwig Statius. Des 
Ritters Carl von Linn4 koniglich 
schwedischen Leibartes . . . voll- 
standigen Natursystems Supplements- 
und Register-Band fiber aller sechs 
Theile oder Classen des Thierreichs mit 
einer ausffihrlichen Erklarung ausgefer- 
tigt von Philipp Ludwig Statius Mfiller. 
Nfirnberg, 1776. 3 pis. Add. 1776.1 

For note on the fishes described in this work, 
see Jordan, D. S., 1891.3 

Muller, Wilhelm. Beobachtungen 
des pathologischen Instituts zu Jena, 
erster Reihe. Jena. Zeitschr. Naturw., 
1871, 6, 327-453. Add. 1871.1 

i. Ueber den Bau der Chorda dorsalis, p. 
327-353. 

ii. Ueber Entwickelung und Bau der Hy- 
pophysis und des Processus infundibuli cerebn. 
354-425. 3 pis. 

iii. Ueber die Entwickelung der SchilddrOse^ 
428-453. 3 pis. 

Munster, Georg {Graf zu) -[1776- 
1844] (Fossil fishes) (In Braun, C. F. W. 
Verzoichniss der in der Kreis-Natura- 
lien-Sammlung zu Beyreuth befind- 
lichen Petrefacten. Leipzig, 1840. vii, 
118 p. 22 pis. map.) Add. 1840.1 

Saurorhynchus, p. 73; not defined; orthotyp© 
Saurichthys tenuiroslris (Miinster). 

Beschreibung und Abbildung 

der in den Kalkmergelschichten von St. 
Cassian gefunden Versteinerungen (In 
Wissmann, H. L., & Munster, G. Bei- 
trage zur Geognosie und Petrefac- 
ten-kunde des sudostlichen Tirols. 
Beitrage zur Petrefacten-Kunde, 1841, 

4. Heft, 1-152. 16 pis.) Add. 1841.1 

Fishes, p. 140-141. Gyrolepis 
Tetragonolepis obscurus. Asterodon bronnti (n. g. 
et n. 3 p.), Hybodus hexagonus & //. angulatus. 

5 figs. 

• Beitrag zur Kenntniss eini^er 

neuen seltenen Versteinerungen aus den 
lithographischen Schiefem in Baiem. 

Neues Jahrb. Mineral., 1842, 35-46. 

Add. 1842.1 

Describes Aethalion, p. 42; logotype A. infla- 
tus, and Libys, p. 45; orthotype L. polyptsrus. 

Beschreibung einiger merlp^r- 

digen Fische aus den Kupferschiefem 


MUR 


BIBLIOGRAPHY OF FISHES 


U1 


von Richelsdorf imd Eisleben. Bei- 
tr&ge zur Petrefacten-Kiinde, 1842, 5. 
Heft. Add. 1842.2 

i. Dorypterui hoffmanni. See Germar, E. F. 
Add. 1842.1. 

ii. Bemerkungen zu den Gattungen Janassa 
und Dictea. 37-39. 7 figs. 

iii. Zur Gattung AcrolepLa [A. exsculptus]. 
40-42. 

iv. Zur Gattung Platysomus [P. althausii]. 
43-45. fig. 

V. fuldai Munster. 45-47. fig. 

vi. Genus Giobulodus, eino noue Gattung 
Pycnodonten. 47-48. fig. 

vii. Bemerkungen zuin Pygopterus humboldti 
Agasis. 48-49. fig. 

viii. Zur Gattung Coelacanthus, Agassiz. 
49-60. 

Ueber cine neue Art Myriacan- 

thus im Jurakalk. Beitnige zur Petre- 
facten-Kunde, 5. Heft, 111. fig. 

Add. 1842.3 

M. tiestcuio5U5, from Lindener Bergcs, near 
Hannover. 

; Beschreibung einiger seltenen 

Versteinerungen des Zechsteins (Ja- 
nassa angulata]. Beitriige zur Petrefac- 
ten-Kunde, 2nd ed., 1843, 1. Heft, 
65-67. Add. 1843.1 

Heft 1, 1st edition, 1839; 2nd ed., 1843. 

Ueber einige merkwiirdige Fische 

(Janassa, Saurichthys, & Placodusi aus 
dem Kupferschiefer und dem Mu.schel- 
kalk, Beitrage zur Petrefakten-Kunde, 
2nd ed., 1843, 1, Heft, 121-127. 

Add. 1843.2 

Mulder, E. A, Saagmanns. See 

Saagmanns Mulder, E. A., in vol. I. 

Muller, Wrn. Vischkweekerij en 
instandhouding van den vischstand. 
Haarlem, 1900. xx, 492 p. pi. 8°. 

Add. 1900.1 

Mulleniz, R. C. The peripheral ter- 
minations of the eighth cranial nerve in 
vertebrates, especially in fishes. Bull. 
Mus. Comp. Zool. Harv. Coll., 1909, 
63, no. 4. Add. 1909.1 

Muller, J. W. Fishing around New 
York. New York, 1909. 64 p. 12®. 

Add. 1909.1 

Mulsow, K. & Plehn, Marianne. 
See Plehn & Mulsow. 

Mundini, C. De anguilke ovariis. 
Comm. Inst. Bonon., 1783, 6, 406-418. 

Add. 1783.1 

^ Munier, Sur la maladie occa- 

8ionn6e par differens poissons de File de 
France et de Bourbon, connus par les 
colons sous le nom de bourses, de perro- 


quets, et de vieilles. Obs. Phys. Hist. 
Nat. (Rozier), 1774, 3, 229-233. 

Add. 1774.1 

Muratet, L., A Sabrazes, Jean. Sec 
Sabrazes A Muratet. 

Murchison, {Sir) Roderick hopey, 
[1830-1879] For life of, sec (Jeikie, 
(Sir) A. Life of Sir R. 1. Murchison, 
etc. London, 1875. 

Siluria. The liistory of tlie 

oldest known rocks containing organic 
remains, etc. London, 1854. \v, 523p. 
37 pis. text ills. 8®. Add. 1854.1 

This work is mainly a condensation of tha 
author’s “.Silurian System” with additions to in- 
clude late discoveries. 

Siluria. The history of the 

oldest fossiliferous rocks and tlieir 
foundations, etc. London, 1859. 592 p. 
42 pis. 8°. Add. 1859.1 

Fossil fish arc illustrated on plates 36 and 37. 

Siluria: a history of the oldest 

rocks in the British isles and other 
countries, etc. 4th (and last] edition. 
London, 1867. 566 p. ills. map. 8®. 

Add. 1867.1 

Murchison, R. /., & Sedgwick, 
Adam. See Sedgwick A Murchison. 

Murchison, (Sir) R, Verneuil, 
E, de, A Keyserling (Count) A. de 
The geology of Russia in Europe and 
the Ural mountains. Geologic de la 
Russie d'Europe et des montagnes de 
rOural. 2 vols. London A Paris, 1845. 
69 pis. text ills. 4°. Add. 1845.1 

Vol. I is in English; Vol. II in French. 

See also Agassiz, L., Add. 1845.1, and Owen, 
R.. Add. 1845.1. 

Murie, J. A Harvie-Brown, J. A. 
Loch Broom sea monster. Zoologist, 
1906, 10, 396-398. Add. 1906.1 

Selaehe maxima. 

Murphy, Robert Cushman, A Nich- 
ols, John Treadwell. See Nichols A 
Murphy. 

Murray, David. Museums — their 
history and their use — with a bibliog- 
raphy and list of Museums in the 
United Kingdom. 3 vols. Glasgow, 
1904. 8®. Add. 1904.1 

Murray, J. (Herring making sounds] 
Mag. Nat. Hist., 1831, 148. 

Add. 1831.1 

Fishes possess an audible voice. 

Mag. Nat. Hist., 1833, 6, 527. 

Add. 1833.1 
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Murray, J. H. P. Papua or British 
New Guinea. London, 1912. 388 p. 
38 pis. Add. 1912.1 

Fishing with the kite. p. 117-118; with tuba, 
a poisonoxis plant, p. 118. 

Musschenbrock, P. van. Jacht en 
visscherij (In Catalogus der afdeeling 
Nederlandsche Kolonien van de In- 
ternationale TentoonsteUing (1883) te 
Amsterdam. Leiden, 1883.) 

Add. 1883.1 

Musseleck, G. Die Regenbogenfo- 
relle {Salmo irideixs). Einfuhrung aus 


Amerika, Aufzucht, Verbreitung und 
Bewahrung in Deutschland, etc. Kbln, 
1902. 116 p. Add. 1902.1 

Musset, , Brix, & Ehren- 

berg, . See Brix, Musset, & 

Ehrenberg. 

Musy, M. La vessie natatoire des 
poissons, son role, son fonctionnement. 
Bull. Soc. Sci. Nat. Fribourg, 1912, 20 , 
56-58. Add. 1912.1 

R61e hydrostatique. 

Muto, K.y & Hayashi, H. See 
Hayashi <& Muto. 



N 


Naegele, A. Fischarten und Fisch- 
schutz in der oberen Donau vor 400 
Jabren. Allgem. Fischerei-Zeitg., 1913, 
38. Jahrg., 604r-605. Add. 1913.1 

Nagel, Wilibald, A. Vergleichend 
physiologische und anatomische Un- 
tersuchungen uber den Geruchs- und 
Geschmackssinn und ihre Organe mit 
einleitenden Betrachtungen aus der 
allgemeinen vergleichenden Sinnesphy- 
sioTogie. Bibl. Zool., 1894, 18. Hft., 
1-107. 7 pis. Add. 1894.1 

Fishes, p. 1S3-192. 

NsAl, J ohn Greaves . Great Yarmouth 
and Lowestoft, chapters on the ... 
natural history, etc. of the district, 
with statistics of the East Coast her- 
ring fishery, etc. London, 1867. 728 p. 

4 maps. 8°. Add. 1867.1 

Nanz, Fr. Beitrage zum Bezuge yon 
Regenbogenforellen-Eiem aus Amerika. 
Fischerei Zeitg. Neudamm, 1911, 14, 
833-836. Add. 1911.1 

Nardo, G. D, [1802-1877] Proposi- 
zione par la formazioni di un nuovo 
generi di pesci, intitolato Brachyochirus. 
Ann. Sci. Reale Ix)mb. Venet., Padova, 
1844, 13, 6-8. Add. 1844.1 

Sopra due specie di pesci pub- 

blicate come nuove dal prof. R. Molin. 
Osservazioni. Venezia, 1853. 16 p. 

8^ Add. 1853.1 

Title from catalogue of the British Museum 
(Natural History). Bosgoed, and Cams & 
Englemau say 1854. 

Nash, C. W. Fishes (In Check-list 
of the vertebrates of Ontario and cata- 
logue of specimens in the biological 
section of the provincial museum, p. 
451-452. Department of Education, 
Toronto, 1908.) Add. 1908.1 

Fishes. (In Faull, J. H. Nat- 
ural history of the Toronto region. 
Toronto, 1913, 249-271.) Add. 1913.1 

Nash, D. W. On progressive de- 
velopment in the cold-blo^ed verte- 
brata. Joum. Asiatic Soc. Bengal, 
1833, 2, 465-474. Add. 1833.1 

Fishes considered. 


Naville, Lettres sur les abus de 

la peche dans le lac de Geneve. M4m. 
Soc. Oecon. Berne, 1762, pt. 3, 25. 

Add. 1762.1 

Translated into German as follows; 

Schreiben fiber die Nothwendig- 

keit, durch eine bessere Policey der 
Erschopfung des Fisch-Fanges im Gen- 
fer-See vorzubeugen. Abhandl. Oekon. 
Gesell. Bern, 1762, pt. 3, 29. 

Add. 1762.2 

Neal, Herbert Vincent. The mor- 
pholog>^ of the eye-muscle nerves. 
Joum. Morphol., 1914, 26, 1-187. 9 

pis. 4 text figs. Add. 1914.1 

Squalus acanthias embry’os used. 

Neale, J. J. Pisces of the Bristol 
Channel (In James, Ivor (editor) 
Handbook for Cardiff and district, pre- 
pared for the use of the British Asso- 
ciation. Cardiff, 1891. v. 244 p. 

illust. 8°.) Add. 1891.1 

Neill, J. Catalogue of reptiles and 
fish found at King George’s Sound. 
(In Eyre, E. J. Journals of expeditions 
of discovery into Central Australia, 
&c. 2 vols. London, 1845. 1, appen- 
dix. 8°.) Add. 1845.1 

Nelli, B. II Miocene del monte Ti- 
tano nella republica di San Marino. 
Rendic. Accad. Lincei, Roma, 1906, 5. 
ser. 16, 2. sem., 741-744. 

Add. 1906.1 

Occurrence of Oxyrhina, Odontaspis, Galep< 
cerdo, Carchsxodon, Sargus and Sphsrodus. 

Nengennann, A. A., Nierstrass, 
H. F.y & Kerbezt, C. See Nierstrass, 
Nengennann & Kerbert. 

Neuhauss, E. DeutschNeu-Guinea. 
3 vols. Berlin, 1911. illust. 

Add. 1911.1 

Fishing, vol. iii, p. 293-297, with hooks, 
nets, baskets, weirs, poison, spider’s web lure, 
etc. 

Neumann, Carl W. How man ac- 
quired his five fingers. A hand is but 
a promoted fin. Scient. Amer. Suppl., 
1910, 69, 44. 2 figs. Add. 1910.1 

Translated from Reclam’s “ Universum.” 
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Neumann, R. 0. Studien ueber 
protozoische Parasiten im Blute von 
Meeresfischen. Zeitschr. Hygiene In- 
fektionskr., 1909, 14, 1-112. 6 pis. 

Add. 1909.1 

Nevin, James. Reminiscences of 
forty-one years’ work in fish-culture. 
Trans. Amer. Fisheries Soc. 1910 
(1911), 313-318. Add. 1911.1 

Newberry, John Strong [1822-1892]. 
For biography and bibliography, see 
White, Charles A. “ Biographical 
memoir of John Strong Newberry, 
1822-1892.” Nat. Acad. Sci., Bio- 
graphical Memoirs, 1902, 1-22. 

The fauna and flora of the Trias 

of New Jersey and the Connecticut 
vallov. Trans. N. Y. Acad. Sci., 1886- 
87 (1887), 1-5. Add. 1S80.1 

Newman, CT(/Y/rt/ [1801-1876] Some 

account of an enormous undoscribcd 

fish, ai>parentlv one of the Raiido', 

killed bv the crew of II.M.S. “ Frolic ” 

« 

off tiio coast of California. Zoologist, 
1849, 7, 2357-2358. Add. 1849.1 

Describes Brachioptilon hamiltoni n. g. and 
n. sp.; synonym of Nlanta. 

To replace Newbold, T. J., 1849.1 ; an error. 

Aerating aquariums. Zoologist, 

1875, 2. ser. 10, 4383-4384. 

Add. 1875.1 

The maigre [Scicena aquila] off 

Yarmouth. Zoologist, 1875, 2. ser. 10, 
4725-4726. Add. 1875.2 

Vaagmaer, or deal-fish, in Ire- 
land. Zoologist, 1875, 2. ser. 10, 4343- 
4344. Add. 1875.3 

Newton, E. T. [1840- ] Typi- 

cal parts in the skeleton of a cat, duck 
and codfish. Being a catalogue with 
comparative descriptions arranged in 
a tabular form. London, 1875. 21 p. 
pi. 8°. Add. 1875.1 

Erroneously entered under date 1895.1. 

The chimjeroid fishes of the 

Sussex Chalk. (In Dixon, F. The 
Geology of Sussex . . . New iSecondj 
edition, etc., Brighton, 1878. 4®.) 

Add. 1878.1 

List of fishes from the English 

Chalk. (In Dixon, F. The geology of 
Sussex, etc. Brighton, 1878. 4®.) 

Add. 1878.2 

On fishes’ tails. Joum. Quekett 

Micr. Club, 1882-84, 1, 79-97. pi. 

Add. 1882.1 


[The fossil fishes of the Grays 

Thurrock area) (In Hinton, M. A., & 
Kennard, A. S. Contributions to the 
Pleistocene geology of the Thames 
valley. 1. The Grays Thurrock area. 
Essex Naturalist, 1900, 11, 336-370.) 

Add. 1900.1 

Nicolai, Joh. Avg. Ileinr. Unter- 
suchungen fiber den Verlauf und die 
\'ertheilung der \'enen bei einigen 
Vogeln, Amphibien und Fischen, be- 
sonders die Venen der Nieren betref- 
fend. Isis, 1826, 404-416. Abstract 
in Bull. Nat. Sci. (Ferussac), 1827, 10, 
278-280. Add. 1826.1 

Nicolas, . Notice sur le petit 

poisson vulgairemcnt connu k Caen 
sous le iioin de montde. Trav. Labor. 
Caen, 1816, 11. Add. 1816.1 

Nicoll, WiJIimn. A contribution 
towards u knowledge of the entozoa of 
British marine fishes. Part I. Ann. 
Mag. Nat. Hist., 1907, 7. ser., 19, 66- 
94. 4 pis. — Reviewed in Journ. Roy. 
Micr. Soc., London, 1907, 170. 

Add. 1907.1 

Nicolson, (Perc) . Essai sur 

I’histoire naturelle de St. Domingue. 
Paris, 1776. Add. 1776.1 

Description and figure of batfish, p. 347-348. 

Nierstrass, H. F., Nengermann, 
A. A. & Kerbert, C. Gezeichnefe 
Rheinlachse. Fischerei Zeitg. Ncu- 
damm, 1911, 14, 699-700. Add. 1911.1 

Nieuwenhuis, A. W. In centrall- 
Borneo. 2 vols. Leiden, 1900. ilhist. 

Add. 1900.1 

Fishing with ‘’tuba.” etc. i, 204-215; ii, 47, 
106-107. 

Quer durch Borneo; Ergeb- 

nis.se seiner Reisen in den Jahren 1894, 
1896-1897, und 1898-1900. 2 vols. 

Leiden, 1904-07. illust. Add. 1904.1 

Fishing implements, _ nets, spears, hooks, 
poisons (tuba), etc., vol. i, p. 186-195. 

For frequent references to fishes and nsning 
methods, etc., see his detailed index. 

Nilsson, Sven [1787^1883] For bio- 
graphical notice and list of works, see 
Stock, Gcol. For. Forh., 1884-85, 7, 
143-144. 

Ninni, Emilio. II ” Rizzagio ” 
(Giacchio). Neptunia, Venezia, 1903. 
18, 207-210. Add. 1903.1 

Various fishes referred to. 

Nishikawa, T. On the devel- 
opment of Engraidis japonicus Houtt. 
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JouTQ. Fisheries Bureau, Tokyo, 1901, 
10, 1-12. pi. Add. 1901.1 

Nitsche, P., & Weltner, W. Ueber 
einen neuen Hautparasiten {Tetramitus 
nilschei) an Goldfischen. Centralb. 
Bakteriol. Parasitenk. Jena, 1894, 16, 
25-30. 4 figs. Add. 1894.1 

Noel, E. Treatise on manage- 
ment of freshwater fishes with a 
view to making them a source of 
profit to landed proprietors. London, 
1841. 44 p. Add. 1841.1 

Noetling, Fntz. Fauna of the Mio- 
cene beds of Burma. Palaeont. Indica, 
1901, n. s. 1, pt. 3, 1-378. 25 pis. 

Add. 1901.1 

Pisces, pp. 372-377, pi. 25. 

Oxvrhina poQoda, n. sp., p. 372. 

Nordenskiold. Adolf Erik. The 
arctic voyages of Adolf Erik Norden- 
ekiold 1858-1879. London, 1879. xiv, 
447 p. iUust. 8^ Add. 1879.1 

Shark fishing, p. 132-133. Other scattered 
references to fishes. 

Nordqvist, Harold. Papers listed 
as Nordqvist, O. F., 1908.2; 1911.1; 


1912.1; 1913.1, and 1914.1, should 
properly be referred to this author. 

Nordqvist, Oscar. For biography 
see Schneider, O. 1905.1 

An American fish in Finland. 

Bull. U. S. Fish Comm. 1894. 14, 
27-28. Add. 1894.1 

See abo Nordqvist, O. F., 1893.4 

Nomy, E. R. Artificial propagation 
of rockfish and eels. Bull. U. S. Fish 
Comm. 1885, 6, 315. Add. 1885.1 

Norris, Thnddeus. The Michigan 
grayling (In Mayer, A. M. Sport with 
gun and rod. New York, 1883, 493- 
538. figs.) Add. 1883.1 

Probably identical with Norris, T., 1879.1, 
and with Anon., no. 284, iii. 

Northrup, A. Judd. Fishes and 
fishing in the Adirondacks. 8. & 9. 
Ann. Repts. Forests, Fish & Game 

Comm., N. Y., 1902-03 (1903), 275- 
294. pis. Add. 1903.1 

Nye (junior), Willard. Do snakes 
catch and eat fish? Bull. U. S. Fish 
Comm. 1883, 3, 196. Add. 1883.1 


o 


O’Connor, D. Fish acclimatiza- 
tion in Queensland. Proc. Roy. Soc. 
Queensland, 1897, 12, 108-110. 

Add. 1897.1 

Oellacher, Joseph. Beitrage zur Ge- 
schichte des Keimbliischens im Wir- 
belthiereie. Arch. Mikr. Anat., 1872, 
8, 1-27. pi. Add. 1872.1 

Eggs of Truita fario used. 

Oertel, Anion. Gregarinose bei Fi* 
schen. Zeitschr. Nahrungsmit. Unter- 
such. Hyg., Wien, 1895, 9, 4-5. — 
Zeitschr. Fleisch-Milch-hyg., Berlin, 
1895, 6, 116. Add. 1895.1 

Ogilby, J. Douglas. Catalogue of 
the fishes of New South Wales, with 
their principal synonyms. Kept. 
Comm. Fisheries, New South Wales, 

1886. append. II A., 1887. 4. 

Add. 1887.1 

Description of a little-known 

Australian fish of the genus Girella 
\G. cyanea] Proc. Zool. Soc. London, 

1887, 393-395. Add. 1887.2 

On a new genus of Peroidae 

(Chthamaloptervxi Proc. Zool. Soc. 
London, 1887, 616. Add. 1887.3 

On an undescribed fish of the 

genus Prionurus [P. maculatus] from 
Australia. Proc. Zool. Soc. London, 
1887, 395. Add. 1887.4 

Description of a new genus and 

species of deep-sea fish [Sfernopty- 
chides amahilis] Proc. Linn. Soc. New 
South Wales, 1888, 2. ser. 3, pt. 2, 
1313. Add. 1888.1 

(Exhibition of and remarks on 

Anthias d-chlops) Proc. Linn. Soc. 
New South Wales, 1888, 2. ser. 3, 
pt. 1, 740. Add. 1888.2 

(Exhibition of larval forms of 

Trachypterus) Proc. Linn. Soc, New 
South Wales, 1888, 2. ser. 3, pt. 3, 
1258. Add. 1888.3 

(Exhibition of specimens and 

photographs of rare fishesj Proc. Linn. 


Soc. New South Wales, 1888, 2. ser. 
3, pt. 2, 1096. Add. 1888.4 

Note on the cause of death of 

fishes in the National Park dam. 
Proc. Linn. Soc. New South Wales, 

1888, 2. ser, 3, pt. 1, 890-891. 

Add. 1888.5 

[Apogon gueniheri an oral in- 
cubator) Proc. Linn. Soc. New South 
Wales, 1889, 2. ser., 3, 1554. 

Add. 1889.1 

First record of oral gestation in Chcilodip- 
terids. 

The reptiles and fishes of Lord 

Howe Island. Mem. Austral. Mus., 

1889, 2, 52-74. 2 pis. Add. 1889.2 

Digest of report on a collection 

of reptiles, batrachians, and fishes for- 
warded from St. Joseph river by Sir 
William MacGregor, administrator of 
British New Guinea. Ann. Kept. 
British New Guinea, 1889-1890 (1890), 
append. W, p. 116. Add. 1890.1 

• Report on a zoolomcal collec- 

tion from British New Guinea. I, 
Reptiles, batrachians and fishes. Rec. 

Austral. Mus., 1890 (1891), 1, 89. 

Add. 1891.1 

Edible fishes and crustaceans 

of New South Wales. Sydney, 1893. 
212 p. 50 pis. Add. 1893.1 

Published for distribution at World’s Colum- 
bian Exposition, Chicago, 1893. 

(Note on two genera of rough- 

backed herrings, Potamolosa (n. g.) and 
Hyperlophus Ogilby, distinct from Dii^ 
lomystus). Proc. Linn. Soc. New South 

Wales, 1896, 2. ser. 11 (21), 504-505. 

Add. 1896.1 

See also Woodward, A, S. 1892.2. 

Pisces (In his Contributions to 

a knowledge of the fauna of British 
New Guinea. Proc. Linn. Soc. New 
South Wales, 1898, 2. ser. 13 (23), 
353) Add. 1898.1 

Records seven species of freshwater fishes. 

Ogilby, J. D., k Ramsay, E. P. 
See Ramsay & Ogilby. 



OPP 


BIBLIOGRAPHY OF FISHES 


147 


Ognefli J, F. General sketch of our 
knowledge of the structure of electric 
organs (Text in Russian) Russ. Arch. 
Patol. Klin. Med. Bakteriol., St. 
Petersburg, 1896, 2, 283-300. 

Add. 1896.1 

Okada, 5. Catalogue of vertebrated 
animals of Japan. Tokyo, 1891. 
145 p. Add. 1891.1 

Cl&ssi&catioo in Latin; species in Latin and 
Japanese. 


Okuda, Y. Quantitative determina- 
tion of creatine, creatinine and mono- 
amino-acids in certain fishes, mollusca 
and Crustacea. Journ. Coll. Agric. 
Univ. Tokyo, 1912, 6, 25-31. 

Add. 1912.1 

OlaSen, or Olafssyn or Olavsen, 
Olaf. Von Entstehung der Schollen. 
(Solea). Berlin. Samml., 1768, 1, 
249. Add. 1768.1 

— ; — De piscatura ope retium in Is- 
mndia promouenda, Islandice tit. Urn 
Fiski-veidar, etc. Copenhagen, 1771, 
8 • Add. 1771.1 

. Nomina Islandica herbarum, pis- 
cium et avium cum additis nomini- 
bus Linnajanis. [Text in Islandic) Rit 
P ^2 Islenzka Laerdoms-Lista Felags, 
1780, I, 1-19. Add. 1780.1 


“ Uni lagvad. Rit Pesz Islenzka 
Laerdoms-Lista Felags., 1780 (1781), 
1,76-86. pi. Add. 1781.1 

Float with attached hooks for catching sliarks. 


Um luma-verkun a Jdtlanz- 

skaga. Rit Pesz Islenzka Laerdoms- 
Lista Felags., 1781 (1782), 2, 168-172. 


Pleuronectes. 


Add. 1782.1 


xi Tir Ultilfiorligt dgrip um dla-veidar. 
Kit Pesz Islenzka Laerdoms-Lista Fe- 
lags., 1782 (1783), 3, 205-214. 


Muraena anguilta. 


Add. 1783.1 


- Geschichte der 

Mission auf den caraibischen Inseln. 
Barby, 1777. Add. 1777.1 

Poisoning by eating fish, p. 111. 


M PofiffeW. The life 

Philibert Comraerson, D.M., natural) 
au roi. London, 1909. 242 p. illu 

Add. 190 

to fishes. Remora » 

tion\ fehl P' (earliest expl* 

won) Pishing with the remora, p. 171. 

Olivier, L., & Richet, Ch. Les i 
crobes de la lymphe des poissi 


marins. Journ. Microg., 1883, 7, 432- 
434. Add. 1883.1 

Olsen, 0. T, International regula- 
tions of the fisheries of the high seas. 
Proc. 4. Internat. Fishery Congr. 
Washington, 1908. Bull. B*ur. Fish- 
eries 1908 (1910), 28, part 1, 77-82. 

Add. 1910.1 

Olsson, Peter. lakttagelsor ofver 
skandinaviska fiskars foda, Ac. Acta 
Karolinska Univ. Lund, 1871-72, 8, 
Pt. iii. 12 p. Add. 1872.1 

On Sarcotaces och Acroboth- 

rium, tva nya parasitsliigten frAn 
fiskar. Ofvers Vetensk. Akad. Forh., 
Stockholm, 1872, 29, 37-44. 8 figs. 

Add. 1872.2 

Oltmanns, Korschelt, Linck k 
others {Editors). See Korschelt, 
Linck, Oltmanns & others. 


Onodi, A. D. Neurologische I’n- 
tersuchungen an Selachiern. 1. Das 
Ganglion ciliare. 2. Die Vagu.sgruppe. 
Matli. Naturwiss. Ber. Ungarn, 1887. 
6, 179-188. Add. 1887.1 

See also Onodi, A. D.. 1901.1. 


Oppel, Albert. Mundhohlo, Bauch- 
.speicheldriise und Leber. (In his 
Lehrbuch vergiciehenden rnikroskopi- 
schen Anatomic Wirbelthiere. .Jena, 
1900, pt. 3.) Add. 1900.1 




~ — Atrnungsapparat (In his Lehr- 
buch vergleichenden mikro.skopischen 
Anatomie Wirbeltiere. Jena, 1905, 

pt- 6-) Add. 1905.1 

Kiemenatmung. p. 8-1C4. 77 figs. Lungen- 

atmung. Dipnoi, p. 229-235. 3 figs. 

. ■; Atrnungsapparat [Jahresbe- 

richt) Anat. Hefte, 1905 (1906), 16. 
Abth. 2, 289-331. Add. 1906.1 


Anat. Entwick., 1906, 16, 30. 

Add. 1906.2 

^scherei. Geogr, Zeitschr., 

u 13(5-153. Ibid., 

Heft 4, 202-214. Add. 1913.1 

Economic importance of the world’s fisheries. 




Eeitfaden fiir die embryologi- 
^hen Prakticum und Grundriss der 
Entwicklungslehre der Menschen und 
acr Wirbeltiere. Jena, 1914. 484 

Add. 1914.1 
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Ordway, J. P. Smelts. 9. Ann. 
Kept. Comm. Inland Fisheries, Massa- 
chusetts, 1875, 36-38. Add. 1875.1 

O'Reilly, E. [Comments onj Offi- 
cial papers on isinglass received from 
the government. Calcutta Journ. Nat. 
Hist., 1842, 2, 450-454. Add. 1842.1 

Orton, Edward. [Cephalaspis in the 

Old Red Sandstone of New York.) 
Scientific Amer., 1861. Add. 1861.1 

Orvis, Charles F. & Cheney, A. 
Nelson [editors] Fishing with the 
fly. Troy |N. Y.i 1885. 325 p. pis. 

Add. 1885.1 

Osawa, K. On poisoning by Tetro- 
don. iTc.xt in Japancsoi Iji Shinbun, 
Tokio, 1884, no. 122, 3-9. 

Add. 1884.1 

Osborne, Jonathan. On Aristotle’s 
History of Animals. Ann. Nat. Hist., 

1840, 6, 358-360. Add. 1840.1 

Osburn, Raymond Carroll [1872- 
1 Review of Holder, C. F., & 
Jordan, D. S., Fish Stories. Science, 
1910, n. s. 32, 379-380. Add. 1910.1 

Federal control of migratorv 

fish. Bull. N. Y. Zool. Soc., 1914, 17, 
1087. Add. 1914.1 

Fish cancer investigation. Bull. 

N. Y. Zool. Soc., 1914, 17, 1088-1089. 

Add. 1914.2 

The half-moon fish [Plerophyl- 

lum scjdare] Bull. N. Y. Zool. Soc., 
1914, 17, 1085-1086. fig. Add. 1914.3 

The increased utilization of 

carp. Bull. N. Y. Zool. Soc., 1914, 17, 
1094-1096. Add. 1914.4 

\ new species of angel-fish. 

Bull. N. Y. Zool. Soc., 1914, 17, 1168. 

Add. 1914.5 

Roforonce to Angelichthys townsendi, Nichols 
& Mowbray. (1914.1) 

Remarkable recovery of a 

wounded fish. Bull. N. Y. Zool. Soci, 
1914, 17, 1086-1087. Add. 1914.6 

The scale as an index to the 

age of a fish, and the age of the Pacific 
salmon. Bull. N. Y. Zool. Soc., 1914, 
17, 1084-1085. fig. Add. 1914.7 

Otterstr0m, C. V. Fisk II. Blod- 
finnefisk (Danmarks fauna 15) The 
Danish Malacopterygii. Kiobenhavn, 
1914. 354 p. 150 figs. Add. 1914.1 


Otto, AdolphiLs William, D'Alton, 
Edwardy & Carus, Carl GxLStav. See 

Cams, Otto, & D'Alton. 

(Otto, C.) Onomatologia forestalis- 
piscatorio-venatoria oder vollstandiges 
Forst-, Fisch- und Jagd-Lexikon, in wel- 
chem alle bey den Forst-, Fisch- und 
Jagdw'esen vorkommenden Kunstwor- 
ter erkliiret, der Vorhalt die Kenntnis, 
die Holzungen, die Natur und Ei- 
gensehaften der wilden Thiere, die 
Vogel und die Federwildprets, auch 
die Raub-, Strom- und Teichfische be- 
schrieben. 4 vols. Leipzig & Stutt- 
gart, 1772-80. Add. 1772.1 

Overton, Charles P. Pioneers in 
the Pacific codfish industry. Pacific 
Fisherman Annual, 1906, 70-75.' 

Add. 1906.1 

Owen, {Sir) Richard [editar). [1810- 
1890) Descriptive and illustrated cata- 
logue of the physiological series of 
comparative anatomy contained in the 
museum of the Royal College of Sur- 
geons of London. 5 vols. London, 
1833-40. 4^ Add. 1833.1 

On the structure of teeth, and 

the resemblance of ivory to bone, as 
illustrated by microscopical examina- 
tions of the teeth of man, and of vari- 
ous existing and extinct animals. Rept. 
Brit. Assoc. Adv. Sci. 8. meet., 1838 
(1839), 7, 135-150. Add. 1839.1 

Teeth of fishes, 137-144: Myliobates. Acrodus 
nobelis, Psammodus latissiines, Chimsera, Larnna, 
Carcharias megalndon, Dictyodus, Lepidotus, 
Gyrodus, Barbel, Holoptychus. 

Report on British fossil rep- 
tiles. Rept. Brit. Assoc. Adv. Sci., 11. 
meet., 1841 (1842), 60-204. 

Add. 1841.1 

Describes Raphiosaurus. new geniis p. 145, 
orthoti'pe R. sitbulidena (p. 190, name only), 
here considered a lizard* A synonym of Facny* 
rhizodus according to Woodward* 

Description of the remains of a 

bird, tortoise, and lizard from the 
Chalk of Kent. Trans. Geol. Soc., Lon- 
don, 

Further describes and hgures Raphiosaxirus* 

An account of the microscopic 

structure of certain fossil teeth from 
the environs of Riga, by which they 
are determined to belong to the ^nus 
Dendrodus of Sauroid fishes, 

Owen upon certain Saurians of the 
Permian rocks. (In Murchison, R. L, 
& others. The geology of Russia 1 1 
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Europe, &c. London & Paris, 1845. 1. 
append. B & C. 4*’) Add. 1845.1 

Notice of a batrachoid fossil in 

British coal shale. Quart. Joum. Geol. 
Soc., 1853, 9, 67-70. pi. Add. 1853.1 

Describes ParabalTachui eolei, n. g. et n. sp., 
an amphibian ; a synonym of Mega- 

■ Principes d'ost^ologie compar6e, 

ou recherches sur Tarch^type et les 


homologies du squelette vert6br4, &c. 
Paris, 1855. 440 p. 3 tabs. 15 pis. 

Add. 1855.1 

. ; Description of the fossil rep- 

tilia of South Africa in the collection of 
the British Museum. London, 1876, 1 
88 p. Add. 1876.1 

Records Hyvlerus bainii, p. ix, new genus, 
iroin B8aufort b6ds« A nsmo only without do- 
ecription; a synonym of Atherstonia according 
to W oodward. 



p 


Pacinotti, G. Osservazioni speri- 
mentali intorno ad una epizoozia di 
pesci dorati {Cy'prinxLS auraius)) nota 
di patologia comparata. Gazz. Osp., 
Milano, 1893, 14, 971-973. 

Add. 1893.1 

Packard, Wales H. On resistance 
to lack of oxygen and a method of 
increasing this resistance. Amer. 

Journ. Physiol., 1905-06 (1905), 16, 
30-41. Add. 1905.1 

Experiments on Fundulus, Ctenolabrus, and 
Stickleback. 

Page, W. F. Les m^thodes les plus 
r6centes pour I’incubation des oeufs 
des poissons au moyen des appareils 
MacDonald. Bull. Soc. Cent. d’Ag. 
Peche, 1898. 16 p. 8^ Add. 1898.1 

Pag^noni, G. Avvelenamento per 

ingestione di tonno. Boll. Soc. Med. 
Prov. Bergamo, 1894, 6, 62. 

Add. 1894.1. 

Palmer, [Exhibition of and 

remarks on young Ceraiodus forsteri] 
Proc. Linn. Soc. New South Wales, 

1906, 31, 60. Add. 1906.1 

Palmer, Edward. Notes on some 
Australian tribes. Journ. Anthropol. 
Inst. Great Britain & Ireland, 1884, 
13, 276-334. Add. 1884.1 

Plants [5] used to poison fish, p. 322. 

Palmisano, A.G. I nostri pescatori 
in Algeria. Neptunia, Venezia, 1904, 
19, 90-93. Add. 1904.1 

Pancritius, L. Karpfenyerdauung. 
Mitteil. Fischerei Ver. Prov. Ostpreuss., 
Konigsberg, 1885, 2, 18; ibid., 4, 33, 43. 

Add. 1885.1 

Paneth, J. Ueber das Epithel des 
Mitteldarmes von Cohiiis fossilis. Cen- 
tralb. Physiol., 1889, 2, 485—486; 631. 

Add. 1889.1 

Papillon, J. Les poissons d’eau 
douce. Deux tableaux en folio avec 
les noms en 9 langues, les caract^res, 
habitudes, nourriture de chaque esp^ce. 
Troyes, 1894. 8®. Add. 1894.1 


Parker, G. H. The skin, lateral-line 
organs and ear as organs of equilibrium. 
Science, 1905, n. s., 21, 265. 

Add. 1905.1 

Parker, G. H., & Stabler, E. M. 

On certain distinctions between taste 
and smell. Amer. Journ. Physiol., 
1913, 32, 230-240. Add. 1913.1 

Parker, T. J. On a specimen of the 
great ribbon fish {Regalecus argenteus^ 
n. sp.) recently obtained at Moeraki, 
Otago. New Zealand Journ. Sci., 
1883, 1, 520. Add. 1883.1 

This description antedates the similar paper, 
Parker, T. J., 1884.2. 

Notes on embryos of Callorhyn- 

chus. Nature, 1883-84 (1884), 19, 46. 

Add. 1884.1 

Parker, T. Jeffery & Parker, W. N. 
An elementary course of practical 
Zoology. London, 1900. Add. 1900.1 

The dog-fish^ p. 413-465. 19 figs. 

Parker, W. N. On the poison gland 
of Trachinus. Anat. Anz., 1888, 3, 
468-470; 873. Add. 1888.1 

Parkinson, J. Outlines of oryc- 
tology; an introduction to the study 
of fossil organic remains; especially of 
those found in the British strata. Lon- 
don, 1822. 346 p. illust. 8°. 

Add. 1822.1 

3. ed. London, c. 1835. 350 p. illust. 

Fishes, p. 277-283. 

Parkinson, R. Im Bismarck-Archi- 
pel. Erlebnisse und Beobachtungen 
auf der Insel Neu-Pommern (Neu- 
Britannien) Leipzig, 1887. 154 p. 

illust. Add. 1887.1 

Fishing with nets and traps, p. 113-115. 

Zur ethnographie der nordwest- 

lichen Salomon Insein. Abhandl. Ber. 
K. Zool. Anthrop.-Ethnog. Mus. Dres- 
den, 1899, 7, 35 p. Add. 1899.1 

Fishing with nets, hooks, kite, spears, etc., 
p. 34-35. 

Dreissig Jahre in der Sudsee: 

Land imd Leute. Sitte und Gebrauche 
im Bismarck-Archipel und auf den 
deutschen Salomon-Inseln. Stuttgart, 
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1907. 876 p. 56 pb., 4 charts. 141 
text-figs. Add. 1907.1 

Fishing with spears, hooks, traps, kites, 
poisoned hshes; noosing sharks; catching bonito, 
Kuvettus, etc. See his good index. 

Paronaf Corrado, & Perugiai Albertxj. 
Nuove osservazioni sull’ Amphibdella 
iorpedinU Chatin. Ann. Mus. Civ. 
Storia Nat. Genova, 1889-90 (1890), 
2. ser., 9 (29), 363-367. fig. Review 
in Centralb. Bakteriol. Parasitenk., 
Jena, 1890, 8, 335^336. Add. 1890.1 

Trematodi parassiti delle 

branchii dei pesci italiani. Atti Soc. 
Ligust. Sci. Nat. Geog., Genova, 1890, 
1, 59-70. Review in Centralb. Bak- 
teriol. Parasitenk., Jena, 1890, 8, 310. 

Add. 1890.2 

Sopra due nuove specii di 

trematodi ectoparassiti di pesci marini 
(Phylline monticelli e Placunalla vallei)y 
Atti Soc. Ligust. Sci. Nat. Geog., 
Genova, 1895, 6, 84-87. 2 figs. — 

Boll. Mus. Zool. Genova, 1895, 4 p. 
2 figs. Abstract in Zool. Centralb. 
Leipzig. 1895, 2, 341. Add. 1895.1 

; Sopra (Uie nuove specii di tre- 

rnatodi parassiti delle branchii del 
Brama rayi. Atti Soc. Ligust. Sci. 
Nat. Geog., Genova, 1896, 7, 135-138. 
4 figs. — Boll. Mus. Zool., Genova, 
1896. 4 p. 4 figs. Abstract in Zool. 

Centralb., Leipzig, 1896, 3, 653. 

Add. 1896.1 

Partiot, L. Memoir sur les Cyclo- 
stomes. Toulouse, 1848. 71 p. 8®. 

Add. 1848.1 

Pascoe, Francis P. The flying-fish. 
Nature, 1880-81 (1881), 23, 312. 

Add. 1881.1 

_ ’The thresher \Alopias vulpes]. 

Nature, 1880-81 (1881), 23, 35. 

Add. 1881.2 

Lorenzo. Estratto di lettera 
8 luglio 1724 a Giandomenico Bertoli 
b raccolta dei pesci del Bolca fatta 
j?" ^bnibatista dalla Valle farmacista 
di Vicenza. (In Iscrizione Veneziane 
raccolte ed illustrate da E. A. Cicogna. 
Venezia, 1842, vol. v, p. 119.) 

Add. 1842.1 

Patterson, Arthur H. Notes of an 
coast naturalist. 2. ed. London, 
1904. 12 pis. 8^ Add. 1904.1 

Fishes, p. 191-253. 

Nature in eastern Norfolk. 
2. ed. London, 1906. 12 pis. 8^ 

Add. 1906.1 


Patterson, William. An account of 
a new electrical fish iMalapterurusi 
Phil. Trans. Roy. Soc. London, 1786, 
76, 382-383. fig. Lichtenberg’s Mag., 
1787, 4, pt. 4, 48-49. — Journ. de Phys., 
1787,30, 196-197. — Mag. NeustePhys. 
Naturgesch., 1787, 4, 4. St., 48-49. 
Ibid., 1789, 6, 2. St., 78-80. 

Add. 1786.1 

Patton, M. J. WTiitefish of the 
Great Lakes. Rept. Comm. Conserva- 
tion Canada, 1912, 13-24. 

Add. 1912.1 

Paul, Victor. Ichthyophthiriasis in 
einer besonders hartnackigen Form. 
Wochenschr. Aquar.-Terrar. Kunde. 
1914, 11. Jahrg,, 196-198, 538-540. 
9 figs. Add. 1914.1 

Pauwels, W. M, I. Borst. Bijdrage 
tot de kennis der Surinaamsche visch- 
vergiften iNekoei Inaug. Dissert. 
Leiden, 1903. 87 p. 12. Add. 1903.1 

Pavesi, Pietro [1844-1907] Mate- 
riali per una faUna del cantone Ticino. 
Atti Soc., Ital. Milan, 1873, 16. 33 p. 
8°. Add. 1873.1 

Pavlenko, M. A. Wissenschaftlich- 
gewerbliche Erforschung der Gewasser 
des Fernen Ostens. Beitrage zur 
Kenntnis von Clupea harengus L. 
(Text in Russian) Mat. Pozn. Russk. 
Rybolov., Petrograd, 1914, 3, 1-189. 
12 pis. Add. 1914.1 

Pearson, Joseph. Ceylon pearl oyster 
fisheries. Ceylon Admin. Repts. pt. 
iv, Education, Science, & Art. — Mar. 
Biol., 1912-1913 (1913), 1-35. 

Add. 1913.1 

Fishes taken, p. 2-5: contents of fishes' 
stomachs, p. 5-16. 

Peck, Thomas. Parental attach- 
ment of the miller’s thumb {Coitus 
gohio) Student & Intell. Observ., 1869, 
3, 455-458. Add. 1869.1 

Pellegrin, Jacques (1873- ) Bib- 

liography of, published by Masson et 
Cie.. 1910. 104 p. 

Les grandes squales de nos 

cotes. Bull. Soc. Cent. d’Acquicult. et 
Pdche, 1901, 13, 149-155. Add. 1901.1 

Fishes that hatch their eggs in 

their mouths. Scient. Amer. Suppl., 
1907, no. 1660. Add. 1907.1 

Poissons curieux du marchd de 

Paris, La Nature, 1912, 40, pt. 2, 115- 
116. 3 figs. Add. 1912.1 
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Pellegrin, J. 

Les vertebres des eaux douces 

du Maroc. C. R. Assoc. Frangaise 
Avanc. Sci., 1912 (1913), 41. sen 419- 
424. Add. 1913.1 

Fishes, p. 422-424. 

PeTtzam, Emmanuil Danilovich 
[1837- ] Account of artificial fer- 

tilisation of ganoids and the rearing of 
the fry of the sterlet [Text in Russian] 
Sitzber. Naturf. Ges. Kasan, 1874-75 
(1876), appendix no. 9. 4 p. 8°. 

Add. 1876.1 

Biologische Uebersicht fiber die 

Kaspischen Heringe (From the Volga 
Expedition, 1885) Naturf, Ges. Kasan, 
1886, 16, no, 5. 8°. Add. 1886.1 

Pengelly, TV, Tunny on the Somer- 
setshire coast. Zoologist, 1875, 2. ser. 
10, 4725. Add. 1875.1 

Pennant, Thomas [1726-1798] Be- 
schreibung des Labri zeylan. Neueste 
Mannichfalt., 1778, 1. Jahrg., 620. 

Add. 1778.1 

Beschreibung des Squalus vatius. 

Neueste Mannichfalt., 1778, 1. Jahrg., 
620. Add. 1778.2 

Penny, Alfred. Ten years in Mela- 
nesia. London, 1887. 232 p. 

Add. 1887.1 

Fishing with the kite, p. 77; with a decoy, p. 
77; with the net, p. 119; kinds of fish, pp. 119- 
121 . 

Perard, J. La peche en Norvdge. 
Rev. Scient. 1899, 4. ser. 11, 673-681. 

Add. 1899.1 

Comment Ton prdpare et Ton 

assure la conservation de la sardine. 
Bull. Trim. Enseign. Peches Mari- 
times, 1913, 18, 252-273. 6 pis. 2 text- 
figs. Add. 1913.1 

Perce, H. Wheeler. Some general 
remarks on fishing for sport. Trans. 
Amer. Fisheries Soc. 1910 (1911), 397- 
404. Add. 1911.1 

Perepelkin, K. Structure of the 
skeleton of the body and tail of the 
river lamprey {Petromyzon fluviatilis) 
[Text in Russian) Proc. Imp. Univ. 
Moscow, 1882, pt. III. 56 p. pi. 8®. 

Add. 1882.1 

Pemety, Antoine Joseph [1716- 
1801] Histoire d’un voyage aux isles 
Malouines, fait en 1763 et 1764, etc. 
2 vols. London, 1770. Add. 1770.1 

Pelagic fishes, I. p. 80-95; 101-103; II, 73- 

80. Fishes of Santa Catharina, I. p. 168-174; 


Isle Lobas, p. 273-289; Fishes of the Malouines, 
II, p. 33-37. 

Also published in Berlin, 1769. 8®. 

See also Pernety, A. J., 1771.1; 1773.1 

Pemice, R., & Pollaci, G. SulV 

azione di taluni microorganismi nei 
pesci. Riform. Med., Napoli, 1892, 8 , 
pt. 3, 662-673. — Atti Cong. Federaz. 
Soc. Ital. Ig., 1892, Palermo, 1893, 95- 
101. Add. 1892.1 

Perreau, J. H., & Jouenne, Lwcien. 
See Jouezme & Perreau. 

Perrier, Leon. Dossiers piscicoles des 
cours d’eau Alpins. Monographie hy- 
drobiologique piscicole du bassin de la 
Romanche. Ann. Univ. Grenoble, 
1914, 26, p. 191-233. 3 figs. 

Add. 1914.1 

Perrott, Charlotte L. E. Fish of the 
Avon [Abstract] (In Hastings, (Sir) C., 
Illustrations of the natural history oi 
Worcestershire, &c. London & Wor- 
cester, 1834, append. B. 8®.) 

Add. 1834.1 

Perry, George. Arcana: or the mu- 
seum of natural history : containing the 
most recent discovered objects . . . 
with . . . plates, and . . . descrip- 
tions; with extracts relating to animals, 
and remarks of celebrated travellers, 
etc. London, 1810-1811. 84 col. pis. 

Add. 1810.1 

Issued in parts, 1810-11. 84 col. pis. with 

descriptive letterpress. 

Congiopus; orthotype C. percatus, replaces Ag- 
riopus Cuv. 1829. 

Perry, TV. A. Sallicum ”), Mosher 
A. A., & others. American game 
fishes; their habits, habitat, and pecu- 
liarities; how, when, and w’here to angle 
for them. Chicago & New York, 1892. 
580 p. illus. 8°. Add. 1892.1 

Perugia, Alberto^ & Parona, Cor- 
rado. See Parona & Perugia. 

Pesson-Maisonneuve, , & 

Paulin, . Nouveau manuel com- 

plet de p^cheur, ou traits g6n6ral de 
toutes les peches d'eau douce et 
de mer . . . Nouvelle Edition . . • en- 
ti^rement refondue, par G. Paulin. 
P„L,,1864, iv,448p, 

Forms part of the “ Encyclopedic I^ret.” 
and “ Manuels-Roret. ” There were editions m 
1826. 1834, and [1836?]. 

Peters, Wilhelm. [Ueber zwei fossile 
Wirbelthiere, . . • HemitHchas schtsix- 
cola, aus den Tertiarbildungen von 
Ponte bei Laverd^ im Vicentinischen.l 
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Monatsb. K. Preuss. Akad. Wiss. Ber- gun and rod, etc., p. 337-350. New 
Un, 1877 (1878), 678-682. pi. York, 1883) Add. 1883.1 


Add. 1877.1 

Petersen, C. G. Johann. On the eggs 
and breeding of our Gobiidie. Kept. 
Danish Biol. Sta., 1892, 2, 1-8. 2 pis. 

Add. 1892.1 

Aaleyngel til Udsaettelse lEel 

fry for planting] Dansk Fiskerit., 1911, 
63. Add. 1911.1 

Petrone, Angelo. L^apparato reti- 
col^ endoglob^are di tutte le emasie. 
Atti Acad. Gioenis Sci. Nat. Catania, 
1914, 5. ser. 7, m6m. 16. 8 p. pi. 

Add. 1914.1 

In French as follows: 

.■ L^appareil r6ticulaire endoglobu- 

laire de toutes les hdmaties. Arch. Ital. 
Biol., 1914, 42, 78-88. pi. 

Add. 1914.2 

Anguilla, Tinea, MugU, and Carassius studied. 

Pettersson, Alfred. Experimentelle 
Untersuchungen iiber das Conserviren 
von Fisch und Fleisch mit Salzen. 
Akad. Abhandl., Munchen, 1900. 70 p. 
8". Add. 1900.1 

Pettersson, O. Studien iiber die 
Bewegungen des Tiefenwassers und 
ihren Einfluss auf die Wanderungen 
der Heringe. Die Fischerbote, 1911, 3. 
Jahrg., 201-213; 237-249; 278-285. 

Add. 1911.1 

Pettigrew, James Bell [1834-1908] 
Animal locomotion; or walking, swim- 
rning, and flying, with a dissertation 
on aeronautics . . . Third edition. In- 
ternal. Sci. Ser., London, 1883, 7, 
xui, 264p. 3 pis. must. 8°. 

Add. 1883.1 

The first ^ition appeared in 1874. 

.in this edition, flying fishes, p. 98-101; swim- 
nung fishes, p. 04-74. 

Peupion, A. Trait6 de piscicul- 
ture. Paris & Nancy, 1898. 657 p. 

S • Add. 1898.1 

Joachim. Studien und Beo- 
bachtungen aus der Siidsee. Braun- 
schweig, 1899. 322 p. ills. 

Add. 1899.1 

RO^^**'* traps, spears, nets, hooks. 83- 

k \ Their structures, colors and 

habits. 228-232. 

1 ^^ybert, Henri. Aristotelis phi- 
loBophia zoologica, etc. Paris, 1865. 

96 p. 8°. Add. 1865.1 

Phillips, Barnet. The primitive fish- 
hook (In Mayer, A. M., Sport with 


Piana, Giovanni Pietro. Osserva- 
zioni sul Tetracolylus percoe'-fluviatilis 
Maulini6 e su alcuni fenomeni verificati 
nei pesci persici. Giorn. Ital. Pesca, 
1898, 2, 232-239. — Atti Soc. Ital. 
Sci. Nat., Milano, 1899, 37, 378-387. 

Add. 1898.1 

Pick, L. Der Schilddriisenkrebs der 
Salmoniden. Berlin. Klin. Wochenschr., 
1905, 1435-1544. Add. 1905.1 

Pictet, F. J. Lettre addressee . . . 
h M. P. de Loriol au sujet de divers 
poissons des stages sup^rieurs de la 
formation Jurassique du departement 
de la Haute-Marne. (In Loriol, P. de, 
& others, Monographie paldontologique 
et g4ologique, <&c. Mem. Soc. Linn. 
Normandie, Caen, 1872. 4®.) 

Add. 1872.1 

Piddington, H. Notice of an ex- 
traordinary fish. Journ. Asiatic Soc. 
Bengal, 1835, 4, 318-322. Add. 1835.1 

Rhineodon typus in Manila Bay. 

Piers, Harry. Notes on Nova Sco- 
tian zoology. IV. Proc. Trans. Nova 
Scotian Instit. Sci., 1896-1897 (1898), 
9, pt. 3, 255-267. Add. 1898.1 

Contains descriptions of two specimens of 
Mola mola. 

Pietschmann, Viktor. LJeber das 
Geschlechtsverhaltnis der Nachzucht 
bei Fischen, Bliitt. Aquar.-Terrar. 
Kunde, 1911, 22. Jahrg., 257. 

Add. 1911.1 

Pigoreau, C. B. Nouveau traits de 
la p6che dans les fieuves et rivieres navi- 
gables, avec lignes volantes et flot- 
tantes. Paris, 1828. 79 p. 2 pis. 12®. 

Add. 1828.1 

With the " Vade mecum” of C. Kresz added. 

Pike, Nicholas. Sub-tropical ram- 
bles in the land of the Aphanapteryx. 
Personal experiences, adventures^ and 
wanderings in and around the island 
of Mauritius. New York, 1873. 510 
p. illust. Add. 1873.1 

Much data about fishes — well indexed. 

Pilat, A. Boihriocephalus punctatus 
bei Fischen. Arhiva Vet., Bucarest, 
1905, 2, 138. — Abstracts in Zeitschr. 
Fleisch-Mfich-hyg., Berlin, 1906, 16, 
191. — Zeitschr. Infektionkr. Haus- 
tiere, Berlin, 1906, 1, 425-426. — 
Journ. Trop. Vet. Sci. Calcutta, 1906, 
1, 479. Add. 1905.1 
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Piper, H. Aktionsstrome vom Ge- 
hororgan der Fische bei Schallreizung. 
Zentralb. Physiol. 1906, 20, 293-297. 

Add. 1906.1 

; Aktionsstrome vom Labyrinth 

der Fische bei Schallreizung. Arch. 
Anat. Physiol., (Phys. Abth.), 1910 
(1911), 1-13. 2 pis. — Centralb. Phy- 
siol., 1911, 26, 1155-1156. 

Add. 1911.1 


Sanguinicola armata und S, 

inermis (n. gen., n. sp.) n. fam. Rhyn- 
chostomida. Ein entoparasitisches 
Turbellar im Blute von Cypriniden. 
Abstract in Zool. Centralb., Leipzig, 
1905, 12, 631-633. Add. 1905.1 

For original article, see Plehn, M., 1905.1 

^ Fische als Uebertrager der 

Krebskrankheit. Allgem. Fischerei 
Zeitg., 1909, 290-292. Add. 1909.1 


Pittet, Leon. Contribution a I’^tude 
de la repartition des sexes chez les pois- 
sons. Bull. Soc. Fribourg. Sci. Nat., 
1914, 22, 41-42. Add. 1914.1 

Pittman, E. F., & David, T. W. 
See David & Pittman. 

Platt, Julia B. Fibers connecting 
the central nervous system and chorda 
in Amphioxus. Anat. Anz., 1892, 7 , 
282-284. Add. 1892.1 

Plee, . Manuscript note on 

poisoning by eating Sphyraena barra- 
cuda in the West Indies (In Cuvier 
and Valenciennes, Histoire naturelle 
des poissons. Paris, 1829. vol. iii, p. 
346-349). Add. 1829.1 

Plehn, Marianne. Ueber die Ver- 
tilgung von Fischegcln. Allgem. Fi- 

scherei Zeitg., Miinchen, 1898, 23, 370- 
372. Add. 1898.1 

Ein neuer Bacillus als Epi- 

demieerreger beim Goldfisch (Camssius 
auralu.^) Deutsch. Fischerei Zeitg., 
1900, 26, 368. Add. 1900.1 

Trypanoplasma cyprini, nov. 

sp. Abstracts in Journ. App. Micros., 
Rochester, 1903, 6, 2706-2707. — Bull. 
Inst. Pasteur, Paris, 1904, 2, 204-205. 

Add. 1903.1 

For article of which these are abstracts, see 
Plehn. Marianne, 1903.2. 

Ueber die Drehkrankheit der 

Salmoniden iLentospora cei'ebrafis 
(Hofer) Plehn) Arch. Protistk., 1904, 
6, 145-166. pi. 7 figs. Add. 1904.1 

Abstracts in Bull. Inst. Pasteur, Paris, 1905, 
3 , 199-201. — Naturwiss. Wochcnsclfir., Jena, 
1905, 20 (n. f. 4 ). 289-293. 4 figs. — Zool. Cen- 
tralb., Leipzig, 1906, 13 . 587-588. 

Woher stammt die Drehkrank- 
heit der Salmoniden? Allgem. Fische- 
rei Zeitg., 1904, 29, n. f. 9 (29), 
151-153; 183-184. 2 figs. Abstract 

in Jahrest. Fortschr. Lehre Path. 
Microorg., Leipzig, 1906, 20, 162-163. 

Add. 1904.2 


Ueber einige bei Fischen beo- 

bachtete Geschwulste und geschwulst- 
artige Bildungen. Ber. Bayr. Biol. 
Versuchstat. Miinchen, 1909, 2, 2 pis. 
2 figs. Add. 1909.2 

La d<5g<5n4rescence des truites 

arc-en-ciel. Bull. Soc. Cent. Aquicult. 
Peche, Paris, 1912, 24, 11-16. 

Add. 1911.1 

Translation from Allgem. Fischerei Zeitg. 1911. 

Die Furunkulose der Salmoni- 
den. Zentralb. Bakteriol. Parasitenk., 
Jena, 1911, 60, 609. Add. 1911.2 

Neuere Beobachtungen fiber 

Alter und Wachstum von Lachs und 
Forelle (Referat fiber eine Arbeit yon 
Knut Dahl) Allgem, Fischerei Zeitg., 
1911, n. s., 26, 103-108. Add. 1911.3 

Eine neue Karpfenkrankheit 

und ihr Erreger: Branchiomyces san- 
guinis. Zentralb. Bakteriol. Parasi- 
tenk., 1912, 62, 129-134. pi. 

Add. 1912.1 

Plehn, Marianne, & Mulsow, K. 
Der Erreger der “ Taumelkrankheit ” 
der Salmoniden. Zentralbl. Bakteriol. 
Parasitenk. 1911, 69, 1. Abth. 63. 

Add. 1911.1 


Pleininger, Wilhelm Heinrich Theo- 
dor, & Meyer, Christian Erich Hermann 
von. See Meyer & Pleininger. 

Poeppig, Edumd Friedrich [1798- 

1868] Illustrirte Naturgeschichte d^ 

Thierreichs. Anatomic, Physiologie 

und Geschichte . . . der Fische, etc. 

4 Bd. Leipzig, 1847-48. fol. 

^ ^ Add. 1847.1 

Poey y Aloy, Felipe [1799-18911 
For biographical notice, see Mestre, A. 
1915.1. 


Pogonowska, Irhne. Materialien zur 
istologie des Darmtraktus 5er Kn^ 
enfische, mit besonderer Berficksich- 
^ung der elastischen Elemente. Bull. 
Wn. Acad. Sci. Cracovie, 

1912, 1137-1157. pi. Add. 1912.1 
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Polara, G,, & Bellecci, A. See 
Bellecci & Polara. 

Pollard) E. C. A new sporozoon in 
Amphioxus. Quart. Joum. Micr. Sci., 
1893, 34, 311-316. pi. Add. 1893.1 

Pollini, C, Viaggio al Lago di 
Garda e al Monte Baldo in cui si ra- 
giona delle cose naturali di quei luoghi 
aggiuntori un cenno sulle curiositii del 
Bolca e degli altri monte Veronesi. 
Verona, 1816. 152 pis. 8^ 

Add. 1816.1 

Pomel) A. Description g6ologique 
et pal6ontologique de la Tour-de-Bou- 
lade et de Puy-de-Teiller, Puy-de-Dorne. 
Bull. G6ol. Soc. France, 1844, 2. ser., 1, 
594. Add. 1844.1 

— M6moire pour servir b. la g<5o- 
logie pal6ontologique des terrains ter- 
tiares du ddpartement de I’AHier. Bull. 
Soc. G6ol. France, 1846, 2. ser., 3, 372. 

Add. 1846.1 

Catalogue m^thodique et dc- 
scriptif des vert^br^s fossiles d6couverts 
dans le bassin hydrographique 8up6- 
rieiir de la Loire et surtout dans la 
vall4e de son affluent principal, I'AUier. 
Paris, 1853. Add. 1853.1 

Tertiary fishes, 134-135. 

Pontoppidan, Erich Ludt^sen [1698- 

1764] Danske atlas e kongeriget Danne- 
mark med dets naturliche egenskater. 

3 vols. Kiobenhavn, 1763-1767. figs. 

4 . Add. 1763.1 

Vols. IV-VII, after the death of the author, 
Hofmann & Langbeck^ Kopcnhagen, 

Kurzgefasste Nachrichten, die 

Naturhistorie in Dannemark betreffend. 
Kjobenhavn & Hamburg, 1765. 17 pis. 

Add. 1765.1 

Fishes, p. 177-191. 

Another German edition, Flen.sburg, 1769. 

. J^^Kttagelser ved skibcs equipe- 
nng til kabliau-fangst. Sami. Handels- 
Mag. Isl., 1787, 1, 59-96. 

Add. 1787.1 

„ Islandsk klipfisk. Sami. 

Handels-Mag. Isl., 1787, 1, 135-162. 

Add. 1787.2 


Popoff, M. Determination of the 
food value of the most common kinds 
of fish (Text in Russian) (Inaug. 
Dissert.) St. Petersburg, 1882. 

Add. 1882.1 

also Herter, E. Add. 1889.1. 

On fish poison [Text in Russian] 

Voyenno-Med. J., St. Petersburg, 1887, 
168, 3. sect., 65-84. Add. 1887.1 

Popta, Canna. Visohen (In Gerdes 
Oosterbeek, W. F. Encyolopcedie van 
Nederlandseh Indie. 4 vols. 1895- 
1905, 4, 547-552.) Add. 1905.1 

Portia, Alessandro. Di alcuni giin- 
modonti fossili italiani. Boll. R. 
Comit. Geo). Ital., 1889, 20, 352-380. 
Pl- Add. 1889.1 

Numerous new species of Diodon. 

Portlock, Joseph Ellison [1794-1864) 
Report on the geology of the county of 
Londonderry, and of parts of Tyrone 
and Fermanagh, etc. Geol. Survey 
Ireland, Dublin, 1843. x.xxi, 784 p. 
54 pis. (5 col.), ills. map. 8®. 

Add. 1843.1 

Describes Triatychiua minor, n. sp.. ribbed 
spine from Carboniferous of FermnnaRli, Ire- 
land. p. 464. 

Posada- Arango, Andres. Estudios 
cientificos del doctor Andres Posada 
con algunos otros cscritos suyos sobre 
diversos temas. Medellin, Colombia, 
1909. 432 p. Add. 1909.1 

Astroblepus said to possess ventral fins. p. 
123. Fish fauna of Republic of Colombia, 28^ 
310. 

Pouchet, G. Accidents causes par 
I’usage de la viande des morues dites 
morues rouges; mesures k prendre pour 
en interdire la consomraation. Rec. 

Trav. Comitd Consult. Hyg. Pub. 

France, Paris, 1885 (1886), 16, 395- 
398. Add. 1886.1 

Powell, Wilfred. Wanderings in a 
wild country: or, three years amongst 
the cannibals of New Britain. London, 
1884. 283 p. illust. Add. 1884.1 

Fishing with hooks, p. 75 & 178, figs.; with 
neto, p. 76 & 196: with traps, p. 175. figs.; with 
poison vine, p. 177. Noosing sharks, p. 273- 
274, fig. Cassowary fishing, p. 271. 


— Om omkostningeme ved ki 
k&mB.ng8ten. Sami, Handels-Mag. I 
1787, 1, 22-28. Add. 178' 

Ponze^nra, C., & Pages, E. de. . 
'Ages & Ponzevra. 


^att, A.E. Two years among New 
Guinea cannibals: a naturalist's so- 
journ among the aborigines of unex- 
plored New Guinea. London, 1906. 
12®. Add. 1906.1 

Spider’s web fishing net, p. 262-268. fig. 
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Pratt, Henry S, Monocotyle fiori’^ 
dana, a new monogenetic trematode. 
Papers Tortugas Lab. Carnegie Instit. 
Washington, 1910, 4, 3-9. figs. (Pub. 
no. 133). Add. 1910.1 

Trematode parasite in whip-ray, Mvliobatis 
freminvilli. 

Preiss, . Plant lactones as fish 

poisons. Ber. Deutsch. Pharm. Ge- 
sellsch. 1911, 21, 267. Add. 1911.1 

Prenant, A. Recherches sur les 
vers parasites des poissons. Bull. Soc. 
Sci. Nancy, Paris, 1885 (1886), 2. ser., 
7, 206-1230]. 2 pis. 

Add. 1886.1 

Pressel, Weist der Versuch, 

fremde Nutzfischarten in Wurttem- 
berg einzuburgern, geringe Erfolge auf? 
Allgem. Fischerei Zeitg., 1900, 26, 96- 
100; 110-113. Add. 1900.1 

Ergebnisse der Axissetzungcn von iSa^mo iri- 
deus und Salmo fontincdis. 

Prevost, Constant. Note sur un 
ichthyolite des rochers des Vaches- 
Noires {Elops macropierus]. Bull. F4- 
russac, 1825, 267. Add. 1825.1 

See also Pr6vost, C., 1824.1. 

Priefer, B. Ueber die Funktion der 
Schwimmblase. Inaug. Dissert., Ber- 
lin, 1892. Add. 1892.1 

Priem, Fernand [ — 1919] Sur des 
poissons fossiles et en particulier des 
siluridds du Tertiaire sup6rieur et 
des couches r6centes d’Afrique. M4m. 
Soc. G^ol. France {PaUont.) 1914, 21, 
fasc. 3. 13 p. 2 figs. 5 pis. 

Add. 1914.1 

Elasmobranchs and Siluroids of Cbalouf, 
Egypt. Siluroids of Tchad. 

Sur des poissons fossiles des 

terrains tertiaires d’eau douce et 
d'eau saum&tre de France et de Suisse. 
M4m. Soc. G4ol. France [PaUont.) 
1914. 21, fasc. 3. 17 p. 4 pis. 

Add. 1914.2 

Prince, Edward E. Fluctuations in 
the abundance of fish. 31. Ann. Rept. 
Dept. Mar. & Fish., Ottawa, 1898 
(1899), xxxix-lv. Add. 1899.1 

Neglected structural features 

in young fry. 32. Ann. Rept. Dept. 
Mar. & Fish., Ottawa, 1899 (1900), 
Ixxi-lxxiv. Add. 1900.1 

The object of a close time 

for fish. 32. Ann. Rept. Dept. Mar. 


& Fish., Ottawa, 1899 (1900), Ixxv- 
bcxvi. Add. 1900.2 

— ^ Water pollutions as affecting 
fisheries. 32. Ann. Rept. Dept. Mar. 
& Fish., Ottawa, 1899 (1900), li-lxx. 

Add. 1900.3 

The dog-fish plague in Canada. 

36. Ann. Rept. Dept. Mar. & Fish., 
Ottawa, 1903 (1904), xliii-lviii. 

Add. 1904.1 

— The maximum size of fishes 
and its causes. 36. Ann. Rept. Dept. 
Mar. & Fish., Ottawa, 1903 (1904), 
lix-lxvii. Add. 1904.2 

— ; — The Canadian sturgeon and 
caviare industries. 37. Ann. Rept. 
Dept. Mar. & Fish., Ottawa, 1904 
(1905), liii-lxx. Add. 1905.1 

Methods of coarse fish exter- 
mination. 37. Ann. Rept. Dept. Mar. 
& Fish., Ottawa, 1904 (1905), Ixxi- 
Ixxxii. Add. 1905.2 

The pearlsides, a luminous fish 

new to Canada. Rod & Gun in Canada, 
1913, 14, 1143-1145. Add. 1913.1 

Pringle, (Sir) John [1707-1782] A 
discourse on the torpedo. (In Six dis- 
courses delivered by him, when Presi- 
dent of the Royal Society. London, 
1783, 43-89. 8^) Add. 1783.1 

Discorso suUa torpedine, con 

appendice del traduttore. Scelta Opusc. 
Interess. 1792, 16, 15-65. 

Add. 1792.1 

Pirinsepi, J. Fall of fish from the 
sky. Joum. Asiatic Soc. Bengal, 1833, 
2, 650-651. Add. 1833.1 

Pritchard, W. T. Polynesian remi- 
niscences; or life in the South Pacific 
islands. London, 1866. Add. 1866.1 

Fishing in Samoa, chap. 8. 

“Tickling” aharks at Aitutaki, p. 172-173. 

Prochorov, P. The poisonous char- 
acter of some kinds of lamprey (Text in 
Russian] Vrach, St. Petersburg, 1884, 

6, 54. Add. 1884.1 

Provancher (VAbb^) Fa^e 

canadienne. Les poissons. Naturaliste 
Canadien, 1875, 7, 98-108; 129-134; 
161-170; 193-198; 225-232; 257-263; 
289-296; 321-327; 361-363. End, 

1876, 8, 5-12; 65-72; 97-105; 129-134; 
161-166; 193-197; 225-230; 257-263; 
289-300. Add. 1875.1 
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putter, A. Vergleichende Phy- 
eiologie. Jena, 1911. 721 p. 174 text 
figs. Add. 1911.1 

For various references to fishes, see bis indices. 

Pullen-Burry, Bessie. In a German 
colony, or four weeks in New Britain. 
London, 1909. 238 p. 8 illust. 

Add. 1909.1 

Fishing with nets and wers, p. 195; with nar- 
cotized fishes for bait, p. 196. 

Pulman, G. P. R. Vade mecum of 
fly-fishing for trout, being a complete 
and practical treatise on that branch 
of the art of angling. London, 1851. 
xii, 186. p. 8^ Add. 1851.1 

Other editions are: London. 1841, and 1846 
(2nd ed., rewritten and enlarged). 

Putnam, Fredericfc Ward [1839-1915] 
(Remarks on oral gestation in chro- 
moid fishes from South America) 
Proc. Boston Soc. Nat. Hist., 1863, 9, 
226. Add. 1863.1 

Oral gestation first made known for cichlid 
fishes. 

Remarks on Amphioxus [A. 

caribheeus]. Proc. Boston Soc. Nat. 
Hist., 1862-63 (1865), 9, 334. 

Add. 1865.1 

Annual report of curator of 

ichthyology, 1867. Proc. Boston Soc. 
Nat. Hist.. 1868, 11 , 172-173. 

Add. 1868.1 


On monstrosities in trout, 1869. 

Bull. Essex Inst., 1870, 1, 31-32. 

Add. 1870.1 

Notes on fishes and insects 

from Ipswich river, 1874. Bull. Essex 
Inst. 1875, 6, 121. Add. 1875.1 

The way bone fish-hooks were 

made in the Little Miami valley. Kept. 
Peabody Mus. Amer. Archicol. Ethnol., 
Cambridge, 1887, 3, 581-586. 11 figs. 

Add. 1887.1 

Note on Belostoma in carp 

ponds, 1886. Proc. Boston Soc. Nat. 
Hist., 1888, 23, 336. Add. 1888.1 

Note on bone fisli-hooks, 1885. 

Proc. Boston Soc. Nat. Hist., 1888, 23, 
240. Add. 1888.2 

Pylaie, de la. Recherches cn 

France sur les poissons do I’occan pen- 
dant les anneVs 1832 et 1833. Cong. 
Scient. France, Poitiers, 1834 (1835), 2. 
se.ss., 524. Add. 1835.1 

Complete citation for Pylaie, de la. 

1834.1. 

Pyle, Hou'ord. Among the Thou- 
sand Islands (In Mayer, M. Sport 
with gun and rod. New York, 1883, 

573-596. figs.) Add. 1883.1 

Fishing for muskollonge in the St. Lawrence. 



Quelch, T. J. (Exhibition of a sup- 

E osed hybrid fish of the genus Rhom- 
usi Proc. Zool. Soc. London, 1869, 
473. Add. 1869.1 

Quenstedt, Friedrich A^igusi von 

[1809-18891 Handbuch der Petre- 

faktenkunde. Tubingen, 1852. 792 p. 
62 pis. Add. 1852.1 


Describes new genera, Selachida, p. 173; Ser- 
rolepis, p. 207; and Pleurolepis, p. 214. 

Other editions: 1866, 1885. 

Quidor, A . Sur le Leposphilus 
lahrei Hesse et sur la famille des Philich- 
thydaj. C. R. Acad. Sci. Paris, 1906, 
142 , 230-232. Add. 1906.1 


R 


R* — 2ur Frage liber die Ernahrung 
der Fische. Allgem. Fischerei Zeitg., 
1911, n. s. 26, 78-79. Add. 1911.1 

R&bbeno, Aronne, La legislazione 
sulla pesca in Italia. Prefazione — 
dottrina e giurisprudenza per ... A. 
Martinelli. Testo e commento dei 
regolamenti per A. Rabbeno. Torino, 
1883. 568 p. 8°. Add. 1883.1 

Rabl, Carl. Theorie des Mesoderms. 
Morph. Jahrb., 1889, 16, 113-252. 
4 pis. 9 text-figs. Ihid., 1893, 19, 65- 
144. 4 pis. 4 text-figs. Add, 1889.1 

Based almost wholly on study of Elasmo- 
branch embryos. 

For third paper of series see Rabl, C., 1896.1. 

All three of these papers were republished as: 

Theorie des Mesoderms. Leip- 
zig, 1897. 362 p. 15 pis. 

Add. 1897.1 

Rabl-Riickbardt, Hermann. Das 
Gehirn der Knochenfische. Veroffentl. 
Ges. Heilk., Berlin, 1884 (1885), 202- 
230. Add. 1885.1 

See also RabPRQckhardt, H., 1885.1. 

Raciborski, M, Vegetable para- 
sites of carp [Text in Polish] Rozpr. 
Wydz. Matemat. Przyrod. Akad., Kra- 
kow, 1886, 14, 149-168. Add. 1886.1 

Radcliffe, Lends [1880- ] Notes 

on some North Carolina sharks and 
rays. Trans. Amer. Fisheries Soc., 
1914, 37-40. Add. 1914.1 

Radeimacher, Daniel. Bericht over 
de keering van't water in een vyver. 
Verb. Genootsch. Vlissingen, 1773, 3, 
592. Add. 1773.1 

Radlkofer, L. Ueber fischvergif- 
tende Pflanzen. Sitzber. Akad. Wiss. 
Miinchen, mat.-phys. Kl., 1886, 16, 
379-416. Add. 1886.1 

Raflaele, Federico. Metamorfosi del 

Lepidopns cavdains. Boll. Soc. Nat. 
Napoli, 1889, 3, 31-33. Add. 1889.1 

Raffles, (Sir) Thomas Stamford. For 
biographical memoir see Bennett, E. T. 
1830.1. 


The history of Java. 2 vols. 

London, 1830. Add, 1830.1 

Methods of fishing, vol. i, p. 207-209. 

Rafinesque-Schmaltz, Constant 
tine Samxiel [1783-1840] Additions to 
the observations on the sturgeons of 
North America. Amer. Monthly Mag., 
1817, 1, 288. Add. 1817.1 

Acipenser fuhescens, n. sp. Reprinted by 
Hubbs in Copeia, 1917, no. 44, 48. 

A life of travels and researches 

in North America and south Europe. 
1st ed. Philadelphia, 1836. 12°. 

Add. 1836.1 

Raillet, A. Maladie des barbeaux 
causee par des psorospermes. Bull. 
M^m. Soc. Centr. M4d. Vet., Paris, 
1886, 40 (n. s. 4), 134-137. 

Add. 1886.1 

Trait6 de zoologie m^dicale et 

agricole. 2. ed. Paris, 1895. 1303 p. 

Add. 1895.1 

First ed. published, 1885-86, 

Fishes, from standpoint of food and of poi- 
sonous qualities, p. 949-976. 

Rakoezy, A. Vergleichende L^nter- 
suchungen fiber die Verdauungsfer- 
mente der Kalt- und Warmbluter. 1. 
Hecht- und Hundepepsin. Zeitschr. 
Physiol. Chem., 1913, 86, 349-371. 

Add. 1913.1 

Ramsay, Edward Pierson. Descrip- 
tion of a new species of Oligorus [0. 
terrce^egince]. Proc. Linn. Soc. New 
South Wales, 1880, 6, 93-95. fig. 

Add. 1880.1 

Description of a new species of 

Therapon (T. macleayana) from the 
Macquarie river. Proc. Linn. Soc. New 
South Wales, 1881, 6, 831-833. 

Add. 1881.1 

Description of a new species 

of Coris [C. pictaj from Lord Howe 
Island and New South Wales. Proc. 
Linn. Soc. New South Wales, 1882, 6, 
301. Add. 1882.1 

Ramsay, E. P., & Ogilby, D. 

Description of a new Tripter>'gium iT. 
slriaiicepsi from Port Jackson. Proc. 
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Linn. Soc. New South Wales, 1888, 
2. ser. 3, pt. 1, 419-^20. Add. 1888.1 

On the genus Tetragonurus of 

Risso. Proc. Linn. Soc. New South 
Wales, 1888, 2. ser., 3 (pt. 1), 9-16. 

Add. 1888.2 

Rathbun, Rickard. Report on the 
inquiry respecting food fishes and the 
fishing grounds. Kept. U. S. Fish 
Comm., 1888-89 (1892), 16, xli-cvii. 

Add. 1892.1 

Summary of the fishery in- 

v^tigations conducted in the North 
Pacific ocean and Bering sea from July 
1, 1888, to July 1, 1892, by the United 
States Fish Commission steamer “ Al- 
batross.” Bull. U. S. Fish Comm,, 

1892 (1894), 12, 127-201. 5 charts. 

Add. 1894.1 

Report upon the inquiry re- 
specting food-fishes and the fishing- 
grounds. Rept. U. S. Fish Comm., 

1893 (1895), 19, 17-51. Add. 1895.1 

Report upon the inquiry re- 
specting food-fishes and the fishing- 
grounds. Rept. U. S. Fish Comm., 

1894 (1896), 20, 81-114. Add. 1896.1 

— A review of the fisheries in the 
contiguous waters of the state of Wash- 
ington and British Columbia. Rept. 
U. S. Fish Comm., 1899 (1900), 251- 
350. Add. 1900.1 

Rathbim, Richard, & Wakehazn, 
William. Report of the joint commis- 
sion relative to the preservation of the 
fishes in the water contiguous to 
Canada and the United States. House 
Doc. no. 315. 54. Congress, 1897, 2 

sess., 14-178. Add. 1897.1 

Rathke, Martin Heinrich. Ab- 
handlungen zur Bildunp- und Ent- 
wickelungs-Geschichte des Menschen 
und der Thiere. Zweiter Theil. Leip- 
zig, 1833. Add. 1833.1 

i. Bildungs^ und Entwickelungs-Geschichte 
dea Blennius viviparus oder des Schleizn6Bchee, 
3-68, Tab. I-V. 67 figs. 

R&ts, Stephan von. Beitrage zur 
Parasitenfauna der Balatonfische. Cen- 
tralb. Bakteriol. Jena, 1897, 22 (1. 
Abth.), 443-453. fig. Abstract in 
Berlin. Thierartzl, Wochenschr., 1899, 
557. Add. 1897.1 

Ratseburg, & Brandt, J. F. 

See Brandt & Ratzeburg. 


Rautenfeld, E. von. Skelett der 
hinteren Gliedmassen von Ganoiden 
und Teleostiem. Morph. Jahrb., 1884, 
9, 325-326. Add. 1884.1 

Abstract of Rautenfeld. E. von. 1882.1 

Ravenel, William de Chastignier. 
Report on the exhibit of the United 
States Fish Commission at the Tennes- 
see Centennial Exposition in 1897. 
Rept. U. S. Fish Comm. 1898 (1899), 
329-339. Add. 1899.1 

Report on the propagation and 

distribution of food fishes. Rept. U. S. 
Fish Comm. 1898 (1899), xxxi-cxxii. 

Add. 1899.2 

Report on the propagation and 

distribution of food-fishes. Rept. U. S. 
Fish Comm. (1899), 1901, xxxv-cxviii. 

Add. 1901.1 

Raveret-Wattel, Casimir. La co- 
loration des poissons. Le Pecheur, 
1907, 18, 767. Add. 1907.1 

Atlas de poche de poissons de 

mer de la France et de la Belgique, 
avec un appendice sur les c6tac6s. 
Paris, 1909. 264 p. 72 pis. 16^ 

Add. 1909.1 

Carp culture in France. Trans. 

Amer. Fisheries Soc. 1910 (1911), 
426-248. Add. 1911.1 

Translation of his article, 1911.2. 

La pisciculture industrielle. 

Paris, 1914. 408 p. illust. 12®. 

Add. 1914.1 

Raveret-Wattel, , & Bartet, 

. Reproduction of California sal- 
mon in the aquarium of Trocad^ro. 
Bull. U. S. Fish Comm., 1883, 3, 207- 
208. Add. 1883.1 

Rawling, C. G. The land of the 
New Guinea pygmies. London, 1913. 
366 p. Add. 1913.1 

Fish and fishing, p. 68, 288, 340. Spider-web 
fisb-net, p. 289. 

Rayer, Pierre Frangois Olive [1793- 
18671 Expose succinct des principales 
observations faites jusqu’A ce jour sur 
les maladies et sur les anomalies des 
poissons. Arch. M4d. Comp., Paris, 
1843, 1, 245-308. Add. 1843,1 

Reche, Otto. Der Kaiserin-Augusta- 
Fluss. II. Ethnogra^ie: A. ^le- 
lanesian, Bd. i, in Ergebnisse dor 
Sudsee-Expedition, 1908-1910, G. 


160 


AMERICAN MUSEUM OF NATURAL HISTORY 


BEG 


Reche, 0 . 

Thilenius Herausg. ia Hamburgische 
Wissenschaftliche Stiftung, 1913. 

Add. 1913.1 

Fishing apparatus; spears, hooks, baskets, 
etc.; p. 247-251. pis. & text^figs. 

Redeke, Heinrich Carl. Het nieuwe 
Engelsche zeevischerij-verslag. Meded. 
Vissch., Helder, 1906, 13, 166-169; 
177-179. Add. 1906.1 

Jets over de Noordzee-Haring. 

Meded. Vissch,, 1906, 13, 43^5; 65- 
69; 93-96; 117-120. Add. 1906.2 

Reed, Hugh Daniel. Notes on the 
poison organs in fishes. Science, 1906, 

n. s. 24, 293. Add. 1906.1 

Axillary poison glands are found in all species 
of Noturus and Schilbeodes. 

Rees, Abraham. Cyclopaedia; or 
universal dictionary of arts, sciences 
and literature. Philadelphia, 1819. 

Add. 1819.1 

Rain of fishes in Paris, vol. xxx. 

Reeves, E. Gordon, Willey, A., & 
Green, E. Ernest. Bee-eaters as fish- 
eaters. 8polia Zeylanica, 1910, 7, 
48-49. Add. 1910.1 

Insectivorous birds feeding on fish in Ceylon, 

Regan, Charles Tate. The largest 
shark iRhineodon iypus] Fishing Ga- 
zette, London, 1913, 459. Add. 1913.1 

Regnard, Paul. Recherches ex- 
p6rimentales sur les conditions phy- 
sique de la vie dans les eaux. Paris, 
1891. vii, 500 p. 8°, Add. 1891. 1 

Regnard, Paul, & Jolyet, Felix. 
See Jolyet & Regnard. 

Reiclielt, Julius. Luciocephalus 
ulcher, lebendgebarender Hecht aus 
umatra, und Osphromenus malayanus, 
lebendgebarender Gurami. Wochen- 
Bchr. Aquar.-Terrar. Kunde, 1906, 3. 
Jahrg., 4-5; 122-123. Add. 1906.1 

Reichenow, An/07i (1847- ] For 

bibliographical notice see Schalow, H. 
1869.1. 

Reighard, Jacob. On the handling 
of adhesive eggs. Trans. Amer. Fish- 
eries Soc., 1893, 51-60. Add. 1893.1 

The breeding habits of certain 

fishes. Science, 1902, n. s. 16, •’380-381. 

Add. 1902.1 

Amia and Eupomotis. 

Reinaud, Joseph Toussaint, Rela- 
tions des voyages fait par les Arabes 


et Persans dans le neuvieme siecle de 
Fere chr^tienne. 2 vols. Paris, 1845. 

Add. 1845.1 

Poissons, vol. ii, p. 84-95. 

Reindl, J. Bayerns in historischer 
Zeit ausgerottete und ausgestorbene 
Tiere. Ein Beitrag zur Zoogeographie. 
Mitth. Geogr. Ges. Miinchen, 1906, 2, 
41-82. Add. 1906.1 

Hausen, Sterlett und Messerkarpfen {Pelecua 
cuUratus). 

Reinhard, W. Zur Frage uber die 
amitotische Teilung der Zellen. Biol. 
Centralb., Leipzig, 1896, 16, 420-426. 

Add. 1896.1 

Eggs of Leuciscus. 

Reinhart, H. Vom Gehor der 
Fische. Wochenschr. Aquar.-Terrar. 
Kunde, 1913, 10. Jahgr., 358-359. 

Add. 1913.1 

Reis, Otto M. Ueber Belonostomus, 
Aspidorhynchus und ihre Beziehung 
zur lebenden Lepidosteus. Sitzber. K. 
Bayer. Akad; Wiss., math.-pliys. Kl., 
1887 (1888), 17, 151-177. 2 pis. 

Add. 1888.1 

Rejsek, J. On the peculiar forma- 
tion of the proximal end of the spinal 
marrow in Trigla gmiardus (Text in 
Bohemian) Ceskd Akad. Cisafe Fran- 
tiska Josefa, Prague, 1898, Rozpravy, 
2, Roc. vii, cis. 15. 10 p. 2 pis. 8®. 

Add. 1898.1 

Rembold, R. Einige Beobach- 
tungen hinsiclitlich des gemeinen 
Schleimfisches {Blennius vulgaris Pol- 
lini) Bliitt. Aquar.-Terrar. Kunde, 17. 
Jahrg., 203-205. fig. Add. 1906.1 

Remes, Mauric. Fauna t. zv. 
exotick5’'ch balvanu §trambersk6ho va- 
pence v. Rychhalticich na Moran^ 
[Exotic fauna found in ^limestone 
boulders, Moravia) Rozpr. Ceskd. Ak. 
Frantlska Josefa, 1906, 14, no. 6, 1-9. 

Add. 1906.1 

Remlinger, — & Nouri, Osman. 
Les poissons peuvent-ils transmettre la 
fievre typhoide ou le cholera. C. R* 
M6m. Soc. Biol. Paris, 1908, 64, 361- 
362. Add. 1908.1 

Rensen, P. v., Dantziger, C., & 
Freeden, W. v. See Freeden, Dant- 
ziger, & Rensen. 

Retzius, A., & Muller, J. See 
Muller & Retziiis. 
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Retzius, MagntLS GxLstav, [1842- 
1919) Zur Kenntnis vom Bau der 
Selachier-retina, BioL Untersuch., 1905, 
12, 55-60. pi. Add. 1905.1 

Reuss, /. D. [1750-1831] Reperto- 
rium commentationen a Societatibus 
Literariis editarum scientia naturalis. 
2 vols. Gottingiae, 1801 & 1802. 574 
& 414 p. Add. 1801.1 

Vol. i. Historic oatviralis, generalis et zoo 
ogia. 

VoL ii. Oeconomia — Res piscatoria. 

Reuter, . Die Fischerei in 

den Gewiissern des Forstreviers Sieh- 
dichum. Mitt. Fischerei Ver. Provinz 
Brandenburg, 1900, Heft 1, 1-33. 

Add. 1900.1 

Rhead, Louis. Bird and animal 

anglers. Bienn. Rept. Comm. Fish- 
eries & Game Indiana 1907-08 (1908), 
284-298. Add. 1908.1 

Ribart, . Description d^un 

poisson monstrueux, pech6 Cette, 
nomm6 le moine. M^m. Acad. Sci. 
Paris, 1759, {Hist.) 40. Add. 1759.1 

Apparently this refers to Cephaloptera. 

Ribas, Cadaval. Tratado das peixes 
do Brazil sob ponto de vista commer- 
cial e Industrial. Bol. Minist. Agric., 
Rio de Janeiro, 1913, 3, 74-87. 

Add. 1913.1 

Ribbe, Carl. Zwei Jahre unter 
den Kannibalen der Salomon-Inseln. 
Dresden & Blasewitz, 1903, vii, 352 p. 
pis. & figs. Add. 1903.1 

For numerous references to methods of fish- 
ing (with poiRonSi kite, etcOt m hxs index* 

Ribeiro, Alipio de Miranda. Sobre 
alguns peixes novos para a fauna 
marinha do Brazil. Bol. Minist. Agric. 
Serv. Informa., Rio de Janeiro, 1912, 

15-19. Add. 1912.1 

> complete reference for Ribeiro. 

A. de M.. 1910.1 

Ricci, James Herman de. Fiji; our 
new province in the South Seas. Lon- 
don, 1875. 332 p. Add. 1875.1 

Fishing with torches and nets, p. 42; with 
poirons (Barringtonia and Derris), p. 42. Sharks 

^ river, p. 214. Native names of 

P. 304. 

■ The fisheries digsute and an- 

nexation of Canada. L^mdon, 1888. 
310 p. 12°. Add. 1888.1 

Richardson, John [1787-1865] No- 
tice of the fishes (In Franklin, John. 
Narrative of a journey to the shores of 


the Polar Sea in 1819-22 . . . with an 
appendix on various subjects relating 
to science and natural history. London, 
1823. xvi, 768 p. illust. 4°.) 

Add. 1823.1 

Fishes, p. 705-728. 2 pis. 

— Fishes (In Back, Sir Geo. Nar- 
rative of the Arctic land expedition to 
the mouth of the Great Fish River, and 
along the shores of the Arctic Ocean 
in . . . 1833-1835. London, 1836. x, 
663p. 14 pis. map. 8®.) Add. 1836.1 

Richet, Ck. Des propri^t^ chi- 
miques et physiologiques du sue gas- 
triques chez I’homme et les animaux. 
Journ. Anat. Physiol., Paris, 1878, 14, 
170-333. pi. Add. 1878.1 

Fishes, p. 181-185; 238-248. Figures of 
stomachs of pike and Lophius. 

D^ microbes chez les poissons 

et les animaux marins. C. R. M6m. 
Soc. Biol., 1882, 7. s^r. 4 (34), 669- 
675. Add. 1882.1 

Richet, Ch., & Olivier, L. See 
Olivier & Richet. 

Richiardi, Sebastiano. Sulla Clupea 
sprattus e sul Lemoeenicus spratlce. 
Proc. Verb. Soc. Tosc. Sci. Nat., 1880, 
101. Add. 1880.1 

Rico, B. L’aquiculture en Auvergne. 
Bull. Soc. Acclim., Paris, 1876, 3. s4r. 
3,165-191. 2 figs. Add. 1876.1 

Riddell, TT., & Herdman, W. A. 
See Herdman & Riddell. 

Riedel, K. Etwas iiber mein See- 
wasseraquarium. Blatt. Aquar.-Terrar. 
Kunde, 1906, 17. Jahrg., 370-374; 
375-378; 391-393. Add. 1906.1 

Mit Figuren von Gobiua niger und Pleuro~ 
ntcUa fiesus. AUgemeines und Biologisches iiber 
Trachinus draco, Solea vulgaris und andere Fische. 

Riemann, Johann Friedrich. Praic- 
tische Anweisung zum Teichbau. Fiir 
Forster, Oekonomen, und solche Per- 
sonen, die sich w'eniger mit der Mathe- 
matik abgeben. Leipzig, 1798. 444 p. 

4 pis. sm. 8®. Add. 1798.1 

Praktischer Abriss des Fische- 

reyw'esens fur Oekonomen, Camera- 
listen und Liebhaber der Fischereven 
Leipzig, 1804, 268 p. 8°. 

Add. 1804.1 

Riepe, E. Einige Daten uber das 
Alter der Goldfische und deren Abarten. 
W^henschr. Aquar.-Terrar. Kunde, 
1906, 3. Jahrg., 347-348. Add. 1906.1 
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Riggenbach, E. Das Genus Ich- 
thyotaenia {InaxLg. Dissert,) Geneva, 

1896. Rev. Suisse Zool., 1896, 4, 

165-276. 3 pis. Add. 1896.1 

Ringer, Sidney^ & Buxton, D. W. 
Concerning the action of small quantities 
of Ca, Na, and K salts upon the vital- 
ity and function of contractile tissues 
and the cuticular cells of fishes. Journ. 
Physiol., 1884, 6, 154. Add. 1884.1 

Rivers, W. H. R. The history of 
Melanesian society. 2 vols. London, 
1914. ills. Add. 1914.1 

The many references in the index show the 
important part played by fish and fishing in the 
lives of these people. 

Rivers, W, H. R., & Haddon, ,4. C. 
See Haddon & Rivers. 

Riviere, . Mf^moire sur les 

dents petrifi^'es de divers poissons com- 
parct's avec les dents des inemes pois- 
sons nouvcllernent pech^s. Hist. Soc. 
Roy. Sci. Montpellier, Lyon, 1766, 1, 75. 

Add. 1766.1 

Roaf, //. E, Contributions to the 
physiology of marine organisms. II. 
The influence of the carbon dioxide 
and oxygen tensions on rhythmical 
movements. Joum. Physiol., 1912, 
43, 449-454. Add. 1912.1 

Coitus scorpius experimented on. 

Robertson, M. Transmission of 
flagellates living in the blood of cer- 
tain fre.shwater fishes. Proc. Roy. Soc. 
London, 1911. 22 p. 2 pis. 

Add. 1911.1 

Robinson, J. Albert. Fish scrap; 

its manufacture and fire hazards. 
Rept. Underwriters’ Bureau New Eng- 
land, 1912, no. 137. Add. 1912.1 

Some sardine factories. Rept. 

Underwriters’ Bureau New England, 
1912, no. 136. Add. 1912.2 

Rochaz, Referat fiber Ket- 

schekian: Nouvelles recherches sur les 
larves de Dibothriocephalus latus. Zen- 
tralbl. Bakteriol. Parasitenk., 1911, 49, 
no. 7 (Referate) Add. 1911.1 

Von 301 untersuchten Fischen aus dem Gen- 
fer Sec waren 181 mit Bothriocephalusfinnen in- 
fiziert. 

Roch4, Georges. La culture des mers 
en Europe. Piscifacture — piscicul- 
ture — ostreiculture. Paris, 1898. 328 
p. pi. illust., 2 maps. 8®. 

Add. 1898.1 

Forming vol. 87 of the **Bibliothdque scient. 
internat." 


Rodd, Edward Hearle. Boar-fish at 
the Scilly isles. Zoologist, 1870, 2. ser. 
6, 2410. Add. 1870.1 

Rodel, Albert. La peche h la sardine 
a Arcachon. Bull. Trim. Enseign. 
Peches Maritimes, 1913, 18, 230-243. 
2 pis. Add. 1913.1 

Rodway, James. In the Guiana 
forest. Newed. Chicago, 1912. 326 p. 
illust. Add. 1912.1 

. Fishing and fishes, p. 83-98. 

Aiiton Ferdinand. Petri ./^edi 

Angermannia Sueci synonymia no- 

minum piscium, etc. 2nd ed. Greifs- 
wald, 1793. Add. 1793.1 

“This article, published as a supplement to 
Walbaum's Artedi Piscium, enumerates the 
generic names of Artedi and others, the species 
in their original polynomial form. In an appen- 
dix are given a few new generic names, mostly 
taken from Aristotle. These genera are not 
described, nor are their species named, but the 
synonymy is fully given. Some of them had been 
already used by other authors.” D. S. Jordan. 

Rogers, J. M, West Indian poison- 
ous fishes. Pop. Sci. Monthly, 1899, 
66, 680-685. Add. 1899.1 

Rohde, E. Histologische Unter- 
suchungen fiber das Nervensystem yon 
Amphioxus lanceolaiits. Zool. Beitr. 

Breslau, 1888, 2, 169-211. 2 pis. 

Add. 1888.1 


Muskel und Nerven. II. Mer- 

mis und Amphioxus. Zool. Beitr., 

Breslau, 1891, 3, 161-182. 4 pis. 

Add. 1891.1 

Amphioxus, p. 165-178. 

Histogenetische Untersuchun- 

gen. II. 1st die Chromatindiminution 
eine allgemeine Erscheinung der reifen- 
den Zellen bezw. der sich entwickelnden 
Gewebe, der Prozess der Reifeteilungen 
der Geschlechtszellen nur ein spezieller 
Fall dieses Vorganges und der definitive 
Verlust des Kernes bei den rqten Blut- 
zellen der Sauger das Endglied di^er 
Erscheinungsreihe? Zeitschr. Wiss. 
Zool., 1911, 98, 1-30. Add. 1911.1 

Mustelus and Trutta are considered. 


Rohn, 


[Exhibition of Serranus 


dindrictis Gthr.i Proc. Linn. ooc. 
ew South Wales, 1888, 2. ser. Pf- 
1316. Add. 1888.1 

Rohon, J. Victor. Ueber einen Meso- 
)ischen Fisch vom Altai. Bull. Soc. 
np6r. Naturalistes Moscou, 1892, 
. s. €, no. 1. 10 p. pi. Add. 1892.1 

Lepidotus altaicus, n. sp. (p. 85), Jur^ic of 
iver Kcnderlyk in MaikanUchatschai Mts., 
beria. 
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Rohr, J. B. von. Vollstiindi^es ( )ber- 
Sachisches Hausswirtschaffts-Biich, 
welches die Hausswirtlischafft-Uotsoln. 
bei dem Feld-Baii, der Gartnerey, don 
Jagd- und Forst-Saohen, Fisfhon und 
Teichen, ... in dcm Margrafftluim 
Meissen apidicircn lassen. Leipzig, 
1772. 7 HI. 1440 S. 17 Bl. 

Add. 1772.1 

Rolle, Friedrich. T^eber die geo- 
logische Stellung der Sotzka-Scldrhten 
in Steiermark. Sitzb. .Vkad. WLss. 
Wien, 1858, 30 , 3-33. 2 pis. 

Add. 1858.1 

List of Oligocenc fossils of Wurzenogg. Styria, 
Austria. 

Romano, Anacleto. Di alcunc par- 
ticolarit^ nella fina anatomia delle 
cellule nervose elettrichc. Napoli, 
1901, 48 p. pis. Add. 1901.1 

The electric nerve cells of Torpedo and Raja 

Roxnilly, H. H. From my verandah 
in New Guinea: sketches and tradi- 
tions. London, 1889. 277 p. 

Add. 1889.1 

General statement about fishing in southern 
waters of New Guinea, p. 166-168; 30-ft. sharks 
in Redscar bay, p. 169. 

Ronalds, Alfred. The fly-fisher’s 
entomology. Illastrated by coloured 
representations of the natural and 
artificial insect. And accompanied by 
a few observations and instructions 
relative to trout and grayling fishing. 
London, 1883. xiv, 132. 20 pis. 8®. 

Add. 1883.1 

This is the ninth edition, the first was pub- 
lished lyondon, 1836. 

iSe« also Ronalds, Alfred, 1836.1 

Ronsseus, Von einem grossen 

Rogen eino^ Herings. Neue Gesellsch. 
Erzahl., 1759, 2, 259. Add. 1759.1 

Ob das Hering essen gesund sey. 

Berlin. Samml., 1778, 10, 217. 

Add. 1778.1 

Rosdn, Nils. Studies on the Plec- 
tognaths. 2. The air sac, with notes 
on other parts of the intestine.s. Ab- 
stract in Centralb. Zool. & Kxper. Biol., 
1912, 1, 977. Add. 1912.1 

For original article, see Ros6n, N., 1912.1 

Rosenbaum, Walther. Die Ent- 
wicklung der Knochenfische im Ei. 
Blatt. Aquar.-Terrar. Kunde, 1913, 
24. Jahrg., 181-183. 3 figs. 

Add. 1913.1 

Rosenthaler, L. Phytochemische 
XJntersuchungen der Fischfangpflanze 


Verbascutn sinuaiam L., und ciniger an- 
d('rer S{TO])hulari:icum. Arch. Pharm. 
B(Tlin, 1902, 240, 57-09. Add. 1902.1 

Inuug. Dissert., .Strassbarg, 1901. 

Ross, ir?7/iV7m F. Studies of fishes 
of central l^ennsylvania. Kept. Fish. 
Comm. State of Pennsylvania, 1902, 
111-124. ‘ Add. 1902.1 

Rossmassler, K. A. Das Siiss- 
wa.sser-.Vquarium. Leipzig, 18S0. 105 

p. illust. 8°. Add. 1880.1 

Rost, (I'linthcr. Barbus phulunio 
Ham. Buch. \\'ochenschr. Aquar.-Ter- 
rar. Kunde, 1914, 11. Jahrg., 240-241. 
fig. Add. 1914.1. 

Rostoshinski, R. P. Case of poison- 
ing by fish (Text in Russian] Protok. 
Tambov. Med. Obsh., 1892, 23, 137- 
143. Add. 1892.1 

Roth, Henry Ling. Use of sucker- 
fishes (Echeneis) in fishing. Nature, 
1889, 39, 342. Add. 1889.1 

The natives of Sarawak and 

British North Borneo, based chiefly on 
the manuscripts of the late Hugh 
Brooke Low, Sarawak Government 
Service. 2 vols. London, 1896. 

Add. 1896.1 

Fishing, vol. i, p. 454-464: with seines and 
neu, p. 454-458; with the tuba {Derris W/ipbeo) 
root, p. 4.58-459; angling, spinning, trapping, 
etc., p. 462-464. 

Roth, WallerE. Ethnological studies 
among the north-west central Queens- 
land aborigines. Brisbane & London, 
1897, xvi, 199 p. 23 pis. 8^ 

Add. 1897.1 

Fishing, p. 94-96. Poisoning the water with 
a shrub, i'ophrosia, p, 95. 

Food; its search, capture and 

preparation. North Queensland Eth- 
nog. Hull., 1901, no. 3. Add. 1901.1 

Fishing methods; spears, hooks, nets, wiers, 
poisons (22 kinds), Remora, etc., p. 19-24. 
figs. 

Roth, Wilhelm. Ueber die Ver- 
schleppung von Aquarienfischen in die 
ofTentlichen Gewasser und ihre event. 
Bedeutung fiir die einheimischen Fische 
bezw. das Fischereiwesen. Wochenschr. 
Aquar.-Terrar. Kunde, 1906, 3. Jahrg., 
417-419. Add. 1906.1 

— Beitrage zur Kenntniss der 
par asi taren F i.sohkrankhei ten . A rch . 
Naturg., 1907, 67. Jahrg., 2, 150. 

Add. 1907.1 
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Roule, Louis. Les larves marines. 
Bull. Soc. Zool. France, 1899. 117-135. 
figs. Add. 1899.1 

Brief popular description of 6sh larvae, p. 132- 

133. 


La biologie et la peche du thon 

dans la M6diterran6e occidentale. Rev. 
G6n. Sci. Paris, 1914, 26, 808-814. 

Add. 1914.1 

Description preliminaire d’un 

poisson abyssal nouveau, [Griinaldich- 
ihys 'profundissimus], recueilU dans 
Poc^an Atlantique a 6035 metres de 
profondeur, par S. A. S. le Prince de 
Monaco. C. R. 9. Congres Internal. 
Zool. Monaco, 1914, 498-501. 

Add. 1914.2 

RouUand, Frang. Observations sur 
les ichthyosarcolites et sur les hip- 
purites. Angouleme, 1829. 20 pp. pi. 
— Bull. Soc. Linn. Bordeaux, 1829, 3, 
197-210. — Bull. Sci. Nat. (F4russac), 
1829, 26, 197. Add. 1829.1 

Nouvelles observations sur les 

ichthyosarcolites. Act. Soc. Linn. 

Bordeaux, 1830, 4, 164-166. 3 pis. — 
Bull. Sci. Nat. (F4russac), 1831, 24, 
146. Add. 1830.1 

Rouviere, H. Etude sur le d4- 

veloppement phylog4nique de certains 
muscles soushyoidiens. Journ. Anat. 
Physiol. Paris, 1906, 42, 487-540. 
3 pis. Add. 1906.1 

Raja marginala, Scyllium canicula, and Trutta 
fario studied. 

Royle, J. Forbes. On the production 
of isinglass along the coasts of India, 
with a notice of the fisheries. London, 
1842. viii, 94 p. 8°. Add. 1842.1 

This was written under the authorization of 
and presumably printed by the India House. 
The same year it was reprinted as the next 
number. 

Production of isinglass on the 

coasts of India, with a notice of its 
fisheries. Joum. Nat. Hist., Cal- 
cutta, 1842-43 (1843) 3, 76-116. 

Add. 1843.2 

Rudolphi, Carl Asmund. Ueber 
den 01m. Isis, 1817, 1, 118-119. 

Add. 1817.1 

External gills in sharks referred to. 

Rucke, Die kiinstliche Auf- 

zucht der Hechtbrut. Fischerei Zeitg. 
Neudamm, 1911, 14, 199-200. 

Add. 1911.1 

RUckert, Johann. Ueber die Ent- 
stehung der Parablast- oder Dotter- 


keme bei Elasmobrancheiern. Sitzber. 
Ges. Morph. Physiol., Munich, 1890, 
6, 161. Add. 1890.1 


Ueber die befruchtung bei Elas- 
mobrancheiern. Verh. Anat. Ges., 1891, 
6, 253-254. Add. 1891.1 


Entwickelung der Exkretioas- 

organe. Ergebn. Anat. Entwicke- 
lungsgcsch., Anat. Hefte, 2. Abth., 
1891-92 (1892), 1, 606-695. 

Add. 1892.1 

An extensive review of the subject and its 
literature chiefly as regards fishes. 


Ueber physiologische Poly- 

spermie bei meroblastischen Wirbel- 
thiereneiern. Anat. Anz., 1892, 7, 

320-333, 2 figs. Add. 1892.2 

Eggs of fishes used in part. 

Ueber die Abstammung der 

bluthaltigen Gefiissanlagen beim Huhn 
und fiber die Enstehung des Randsinus 
beim Huhn und bei Torpedo. Sitzb. 
Bayer. Akad. Wiss., Mfinchen, 1903, 
32, 487-498. pi. Add. 1903.1 

Riickert, J., & Mollier, S. Die 
erste Entstehung der Gefcse und des 
Blutes bei Wirbeltieren (In Hertwig, 

0. , Handbuch Entwickelungslehre der 

Wirbeltiere, 1906, Bd. I, Th. 1, 2. 

Halfte, p. 101^1272. 274 figs.) 

Add. 1906.1 

i. Heart of Cyclostomes, Ganoids, and Sela* 
Chians, p. 1030-1035. 8 figs. Mollier. 

ii. Blood and blood vessels of Cyclostomes^ 
p. 1080-1089. 11 figs. Mollier. 

iii. Origin of blood and embrjonal blood ve^ 
sels of Selachians, p. 1090-1124. 25 pis. 

iv. Development of heart and blood-vessels 

in Teleosts. p. 1125-1153. 34 figs. 

V. Blood and blood-vessel formation in tae 
Ganoids, p. 1154-1164. 12 figs. Mollier. 

Rtitimeyer, Carl L/udwig. Ueber 
Encheiziphius, ein neues 
genus. Verh. Naturf. Ges. Basel, I®2v 

1, 555-567. Add. 1857.1 

Describes E. teretirostrU from Pliocene of 
Montpellier. France, presumably 
Redcscribed (Beneden, P. J. van, ipO.Z) as 
Brachyrhynchus, a synonym of Istiophorus. 

Rund, Gudrun. Om hudsanseor- 
ganene bos Spinax niger Bonaparte 
lOn the dermal sense organ in Spinax 
niger] Nyt Mag. Nat. Knstiania, 

1914, 62, 285-352. 11 


Rundle, Edmund. 
Porthleven. Zoologist, 
33-34. 


Electric ray at 
1885, 3. ser. 9, 
Add. 1885.1 


Ruschenberger, W. S. W. [1807 
18951 Elements of herpetology and 
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of ichthyology. Philadelphia, 1856. 
illust. 8®. Add. 1856.1 

First edition, Philadelphia, 1S45. 145 p. 

illust. 

RuBSel, F. Explorations in the far 
north. Univ. Iowa Public., 1898, 
290 p. Add. 1898.1 

Fishes, p. 271-275. 

Rutherford, Sa-prolegnia ferox 

ton fish]. Grevillea, 1880-81 (1880), 9, 
0-10. Add. 1880.1 

Rutter, CUmdsley. Studies in the 
natural history of the Sacramento sal- 
mon. 17. Bienn. Kept. State Board 
Fish Comm. California, 1901-02 (1902), 
64-76. Add. 1902.1 

See also Rutter. C., 1002.1 

Artificial propagation of salmon 

in the Sacramento river. 18. Bienn. 
Kept. State Board Fish Comm. Cali- 
fornia, 1903-04 (1904), 103-106. 

Add. 1904.1 

Ruzhi£, Dobroslav M, O znaohaiu 
Amphioxus lanceolatus — a za nauku 
razvica, i o stroiu chorda dorsalis i 
nervne sisteme kod Amfioksusa. lOn 
the importance of A. lanceolatus for 
the study of development, and on the 
structure of the chorda dorsalis and 


nervous system of Amphioxusi Ghlas- 
nik Srpsk. Uchen. Drustva., Belgrade, 

1889, 70, 239-250* illust. 8®. 

Add. 1889.1 

Ryder, John Adam [1852-1895] For 
account of his work with U. S. Fish 
Commission see Dean, B. 1895.1. 

Development of viviparous 

minnows {Gambxisia palruelis) Science, 
1884, 3, 769. Add. 1884.1 

The protozoa and protophyta 

considered as the primary or indirect 
source of the food of fishes. Rept. 
U. S. F^ish Comm. 1881 (1884), 9, 
755-770. Add. 1884.2 

Rynberk, Gerard Abraham van. Di 
alcuni speciali fenomeni motori e 
d’inibizione nel pesce cane (Scyllium). 
Arch. Farmacol. Sper. Sci. Aff., 1904, 
3, 270-275. Add. 1904.1 

Ueber den durch Chromato- 

phoren bodingten Farbenwechsel der 
Tiere (sogenanntc chromatische Haut- 
funktion). Ergebnisse Physiol., Wies- 
baden, 1906, 5. Jahrg., 2. Abth., 347- 
571^ . Add. 1906.1 

Der Farbenwechsel der Fische, pt. vi, p. 511- 
552. 



S. . Fall of fish. Journ. Asi- 

atic Soc. Bengal, 1834, 3, 367. 

Add. 1834.1 

S., J . M. Force of the unicorn fish. 
Journ. Asiatic Soc. Bengal, 1835, 4, 
411. Add. 1835.1 

Vessel’s bottom penetrated by ewordfish. 

Sabrazes, Jean, & Muratet, L. 
Trypanosome de I’anguille. Act, Soc. 
Linn. Bordeaux, 1902, 67 (n. s. 7), 
124-128. — Centralb. Bakteriol., Jena, 
34 (Abth. 1), 332-333. Add. 1902.1 

Trypanosome de la torpille 

{Torpedo marmoraia Risso). Bull. In- 
stit, Pasteur, Paris, 1908, 6, 667. — 
Centralb. Bakteriol., Jena, 1908, 42 
(Abth. 1), 496-497. (Ref.) Add. 1908.1 

Abstracts of Sabrazds & Muratet, 1008.2. 

Sachs, Carl, Aus den Llanos. 
Schilderung einer Naturwissenschaft- 
lichen Reise nach Venezuela. Leipzig, 
1879. Add. 1879,1 

Discussion of breeding habits of Gymnotus 
electricus and of its electrical powers. 

Sachs, E. T. A note on oral gesta- 
tion in a freshwater fish of Biliton. 
Nature, 1881, 23, 275. Add. 1881.1 

Fish never identihed. 

Saint-Ange, Caspar Joseph Marlin. 
De I'appareil reproductive des animaux 
vert6br6s. M4m. Acad. Sci. Pari.s, 
1856, 14, 1-232. 17 pis. Add. 1856.1 

Carp. p. 120-132, pis. 12 & 13; dog-fish, p. 
132-150, pi. 14; lamprey, p. 151-159, pi. 15; 
hag-fish, p. 159-165. pi. 16. 

St. John, Spencer. Life in the forests 
of the far east iBorneoi 2 vols. Lon- 
don, 1844. Add. 1844.1 

Vol. I: Trolling for sharks and “Tangiri” 
fish, p. 81; sharks in upper Sarawak river, p. 
137; fishing w'ith traps, p. 253; poisonous fish, 
p. 349-351. Vol. 11: Musical fish, p. 276; fish- 
ing with tuba plant, p. 277. 

A later edition, London, 1863. 

Saint-Pierre, , & Cayenne, 

Rapport fait k la demande de 

M. le directeur g6n6ral de Tint^rieur k 
la Martinique . . . sur le m6moire de 
M. Artaud, pharmacien, intitule: No- 


tice pour servir k Thistoire naturelle du 
Goramv, Bull. Soc. Linn. Bordeaux, 
1827, 2, 188-191. Add. 1827.1 

Saint-Savery, . La pisciculture 

et les chemins de fer. La Pisciculture 
Pratique, 1899, 6, no. 11, 194-197. 

Add. 1899.1 

Salanone-Ipin, H. Etude sur un 
t6trodon vulnerant du Cambodge. Bor- 
deaux, 1889. 42 p. pi. Add. 1889.1 

A medical thesis. 

Salter, John William [1820-18691 
Description of the species of Pterygotus. 
(In Figures and descriptions illustra- 
tive of British organic remains. Mono- 
graphs, vol. 1, pt. 1. Geological Sur- 
vey Great Britain & Ireland, London, 
1859, 37-105). Add. 1859.1 

Iron ores of Great Britain. 

Mem. Geol. Soc., 1861, Add. 1861.1 

Refers a fin spine from coal measures of south 
Wales to “Byssacanthus?”, p. 224. 

Salter, J. W.. & Huxley, T. H. 
See Huxley & Salter. 

Salter, Thomas Frederick. The an- 
gler’s guide, being a plain and com- 
plete practical treatise on the art of an- 
gling. . . . London, 1841. xii, 388 p. 

Add. 1841.1 

This is the ninth edition. Others are: Lon- 
don, 1814, 1815, 1816. 1823, 1830. 1833 (8th ed. 
with the author's last corrections and additions^ 
and 88 cuts). 

The troller’s guide, a new and 

complete practical treatise on the art 
of trolling or fishing for jack or pike. 
Illustrated with numerous cuts of 
hooks, baits, tackle, etc. To which is 
added the best method of baiting and 
laving lines for large eels. London, 
1841. iv, 83p. 12^ Add. 1841.2 

Previous editions are: London. 1820, IpO 
(w'ith the author’s last additions and 28 cuts). 

Salvin, Fr. H., & Freeman, Gage 
Earle. See Freeman & Salvin. 

Samuels, Mark. Amateur aquarist. 

New York, 1894. 114 p. ^2 . 

Add. 1094.1 
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Sandager, F. S. List of fishes found 
round the Mokohinou islands; their 
spawning times; and observations re- 
garding some of their species. Trans. 
Proc. New Zealand Instit., 1887 (1888), 
20, 127-133. Add. 1888.1 

Sande, G. A. J. van der. Ethnog- 
raphy and anthropology (In R6sultats 
de TExpiSdition Scientifique N6erlan- 
daise k la Nouvelle-Guin^e en 1903, 
sous les auspices de Arthur Wich- 
mann. vol. iii. Leiden, 1907). 

Add. 1907.1 

Fishing, p. 160-170. 7 6gs. (Fully authori- 
tative) 

Sander* Heinrich. Gesammelte 
kleine Schriften, nach dessen Tode 
herausgegeben. Dessau & Leipzig, 
2vols. 1784r-85. 8°. Add. 1784'. 1 

Contains accounts of various German fishes. 

Sanderson, J. Burdon [1828-1905] 
Memoirs of the physiology of . . . the 
electrical organ. (In vol. I of his 
Translations of foreign biological me- 
moirs. Oxford, 1887. 653 p.) 

Add. 1887.1 

Tra^lations of articles by Diedermann and 
Du Bois-Reymond. 

Sa^elice, F. Intorno all’ appendice 
digitiforme (glandola sopranale) dei Se- 
jaci. — Ricerche istologiche ed embrio- 
logiche. Boll. Soc. Nat. Napoli, 1889, 
an. 3, fasc. 1, 1-23. 3 pis. 

Add. 1889.1 

To replace SanfcHce, F, 1889.1. 

Santa Cruz, Alonso de. El yslario 
general de todas las yslas del mundo, 
• . . etc. La quarta parte (circa 1541]. 
Edited by Franz R. von Wieser, under 
the title of “ Die Karten von Amerika 
m dem Islario General des Alonso de 
Santa Cruz.” Innsbruck, 1908. 59 p. 
niaps. fol. Add. 1908.1 

Numerous kinds of fishes found near Santo 
Dommgo are mentioned by their vernacular 
names, pp. 16, 17. 


, in, C. F. Ueber einen Lede- 
rigel aus dera Hafen von Trincomali 
(Ceylon) und seinen Giftapparat. Zool. 
Anz., 1886, 9, 80-82. Add. 1886.1 

Fish commensal with an echinus. 

Sargent, Porter Edward. An ap- 
paratus in the central nervous system 
of vertebrates for the transmission of 
motor reflexes arising from motor 
^imuli. Biol. Bull. Boston, 1901, 2, 
341-342. Add. 1901.1 

Amia studied. 


Saulcy, Ernest de. (Note on the 
acclimation of the gouramii Rev. 
Mag. Zool., 1861, 2. ser. 13, 430-431. 

Add. 1861.1 


Sauri, VAhhe 


Histoire natu- 


relle du globe, ou geographic physique, 
etc. 2 vols. Paris, 1778. 12®. 

Add. 1778.1 

Volume II contains account.^ of some fossil 
fishes. A German version is entitled; 


Natiirliche Geschichte des 


Erdbodens darinnen von der Natur- 
geschichte der Erdkugel, . . . etc. 2 
vols. Nlimberg, 1779-1780. 398 & 

382 p. 8®. Add. 1779.1 

Sauvage, Henri Emile [1844 — ] 
Les poissons fossiles. (In Bibliotheque 
des sciences naturelles. Zoologie. 
Paris, 1869. vi, 31 p. pi. 8®.) 

Add. 1869.1 

Reprinted with a preface and title page, from 
D’Orbigny's " Dictionnaire universel d’histoire 
naturelle.” 


Recherches sur les poissons 


fossiles des terrains Cr6tac6s de la 
Sarthe. Ann. Sci. G6ol., 1870, 2, art. 
7, 1-44. — Bibliotheq. I’Ecole Haut. 
Etude., 1872, 6, no. 9. 8®. 

Add. 1870.1 


Etude sur les poissons et les 


reptiles des terrains cr4tac6s et juras- 
sique supdrieurs de I’Yonne. Bull. 
Soc. Sci. Nat. Yonne, 1879, 33 47-48. 
8 pis. Add. 1879,1 

Uranoplosxis. p. 47, and Cosmodus, p. 48* new 
genera. 

Note sur les Cyprinodons du 


groupe du C. calaritanus. (In Revoil, 
G. Faune et flore des pays Comalis 
(Afrique orientale). Paris, 1882, pt. 5. 
12 p. 3 pis. 8®.) Add. 1882.1 


La grande peche (les poissons). 


Biblioth. Instruct., Paris, 1883. 314 p. 
illust. 8®. Add. 1883.1 


Description de deux esp^ces 


nouvelles de poissons du terrain Kim- 
meridgien du Cap de la H^ve. Bull. 
Soc. Geol. Normandie, Havre, 1893, 
14, 7 p. 2 pis. Add. 1893.1 

Describes Lepidotua lennieri and Pachycormus 
insignia from Jurassic near Le Havre, France. 

Note sur un ganoide de genre 


nouveau du Lias de Vassy (Yonne). 
Bull. Soc. Sci. Hist. Nat. Yonne, 1894, 
48, 3 p. pi. Add. 1894.1 

Prosauropsis, new genua; type, Pachycormus 
(?) eloTigatus Sauvage. 
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Sauvage, H. E. 

(Review of Bashford Lean on 

the origin of paired limbs of verte- 
brates) Rev. Crit. PaleozooL, 1903, 
7&-80. Add. 1903.1 

-See Dean. B., 1902.2. 


Schaper, Alfred. Die friihesteu 
Differenzirungsvorgange im Central- 
nervensystem. Arch. Entwick. Or- 
ganismen, Leipsic, 1897, 6, 81-132. 

Add. 1897.1 

Refers to cyclostomes, sharks, and teleosts. 


[Review of C. R. Eastman’s 
translation of Carl A. Zittel’s Pala^on- 
tolog>^j Rev. Crit. PaleozooL, 1903, 7, 
75. Add. 1903.2 

-See Eastman. C. R., 1902.10. 

Sauvages, . De venenatis 

Oallie ammahbus. Dissert. Med. Ro- 
thomagensi Academia, 1758. Laura 
donata. Montpellier 1764, Add. 1764.1 

Poisonous fishes, p. 6. 


Schauiiwland, H. Die Entwicke- 
lung der Wirbelsaule nebst Rippen und 
Brustbein. (In Hertwig, O. Handbuch 
Entwickelungslehre der W irbeltiere, 
Jena, 1906, Bd. 3, pt. 2.) Add. 1905.1 

This monograph was published in 1905. For 
fishes see p. 167-235. 37 figs. 

Scherzer, Karl von. The cultiva- 
tion of the sea. Bull. U. S. Fish Comm. 
1884, 4, 348-350. Add. 1884.1 


Savchenko, P. Poisoning by fish 
[Text in Russian) Med. Pribov. K. 
Morsk. Sborniku, St. Petersburg, 1882 
(Sept.), 55-61. Add. 1882.1 

Savigny, Marie Jules Cesar Lelorgne 
de. Histoire naturclle des Dorades de 
la Chine, avec des figures (48 pi.) 
gravdes, par F. N. Martinet; accom- 
pagnde d’observations et d’anecdotes 
relatives aux usages, aux moeurs et au 
gouvernement de cet empire. Paris. 
1780. 24 p. 48 pis. fol. Add. 1780.1 

j p. 394) Sauvigny, E. L. B. 

de, 1/80.1; and Martinet, F. N. Add. 1780.1. 

Scanunon, R. E. The development 
of the pancreas in selachians. Anat. 
Rec. 1914, 8, 132-133. Add. 1914.1 

Schafer, E. A. Text-book of phys- 
iology. 2 vols. London, 1898-1900. 

Add. 1898.1 

Numerous references to fishes. 

Schame, P, Tetrodon cuicuHa^ Ku- 
gelfisch. Wochensclir. Aquar.-Terrar. 
Kunde, 1907, 4, 533. Add. 1907.1 

Schaer, E. Arzneipflanzen als Fisch- 
gifte. Festgabe Deutschen Apotheker- 
vereins, Strassburg, 1897. 65 p. 8°. 

Add. 1897.1 

Ueber saponinhaltige Fisch- 

pflanzen. Pharm. Zeitg., Berlin, 1901. 
46,788. Add. 1901.1 


Notes on the sea-fisheries of Great Britain, 
Norway, France, Italy, Germany, Austria-Hun- 
gary and the United States. 

Schieffelin, W. H. Unexplained 
variations in the yield of oil from cod 
livers. Bull. U. S. Fish Comm., 1883, 
3, 431. Add. 1883.1 

Schiemenz, Paulus. L^eber die 
Zeesenfischerei im Stralsunder Revier. 
Abh. Deutsch. Seefischerei Ver., Berlin, 
1898, 3, 25-103. 2 pis. Add. 1898.1 

Lebensdauer unbefruchteter iFo- 

rellen-) Eier. Allgem. Fischerei Zeitg., 
1901, 26, 232. Add. 1901.1 

Betrachtungen fiber die natfir- 

liche Ernahrung unserer Teichfische. 
Deutsch. Fischerei Zeitg., Stettin, 1907, 
no. 19-24. Add. 1907.1 

Vergleichung der Fruchtbar- 

keit von Seen und Flfissen (In Aus 
Deutscher Fischerei, Neudamm, 1911) 

Add. 1911.1 

Schiller, K., Schorler, B. & Thall- 
witz, J. See Schorler, Thallwitz & 
Schiller. 

Schilling, G. W. Bemerkungen 
an dem Zitter-Aal. Berlin. Samml,, 
1769-70, 2, 362-366. Add. 1769.1 

De torpedine pisce. Ultrajecti, 

1770. 8^ Add. 1770.1 


Schafhautl, K. E. F. von [1803- Sur les ph^nomdnes de I'an- 

1890] Sfid-Bayerns Lethaea Geognos- guille tremblante. Nouv. M^m. Acad, 
tica. Der Kressenberg und die sfidlich Sci. Berlin, 1770, 26, 68. Add. 1770.2 
von ihm gelegenen Hochalpen geog- 

nostisch betrachtet in ihren Petre- Schimkewitsch, W. Lehrbuch der 
facten. Leipzig, 1863. xvi, 487 p. 98 vergleichende Anatomic der Wirbel- 
pls. illust. map. Add. 1863.1 tiere. Stuttgart, 1910, 649 p. 635 

IT Diaphyodxts ovalis, n. g. et n. sp ^gS. Add. 1910.1 

(Labrodon) from Eocene of Bavaria, p. 246. Fishes extensively treated. 
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Les ph4nomenes de m4thorise 

chez les vert^br^s. 9. Congr. Interoat. 
Zool., Monaco, 1913 (1914), 371-378. 

Add. 1914.1 

Fiahes, p. 374-376. 

Schinz, Heinrich R. Das Thier- 
reich. etc. 4 vols. Stuttgart, 1821-25. 
gr. 8^ Add. 1821.1 

Vol. ii, Fische. 

TraixslatioD, with emendations, of Cuvier’s 
"Rdgne animal.” 

Die Fische unserer Gew^ser. 

(In An die Ziiricher Jugend, etc. 
Naturf. Gesell. Zurich, 1799-1866, 
Stuck 50, (1848)). Add. 1848.1 


Schmidt, F, A. Petrefacten-Buch, 
Oder allgemeine und besondere Ver- 
steinerungskunde mit Beriicksichtigung 
der Lagerungsverhaltnisse besonders in 
Deutschland. Stuttgart, 1846. pis. 
& figs. Add. 1846.1 

Fossil fish, plate 28. 

Schmidt, F. T. Om Fjarsingens 
Stik og Giftredskaber. Nord. Med. 
Arkiv., 1875, 6, no. 2, 1-20 pi. 

Add. 1875.1 

Poison glands of Trachinus. 

Schmidt, [E.f] J. Messungen an 
Mittelmeerglasaalen. Der Fischerbote 
1911. 3. Jahrg., 139-140. Add. 1911.1 


Schlegel, H., & Temminck, C. J. 
See Temminck & Schlegel. 

Schluesser, Guilielmns. De Petro- 
myzontum et anguillarum sexu. Dis- 
sertatio inauguralis, &c. Dorpati I.ivo- 
norum, 1848. 40p. pi. 8°. Add. 1848.1 

Schmalhausen, J. Zur Morphologic 
der unpaaren Flossen. III. Entwicklung- 
des Skelettes der hypochordalen Caudalis 
von Pristiurus und der unpaaren Flossen 
von Acipenser. Zeitschr. Wiss. Zool., 
1913,107,742-759. pi. Add. 1913.1 

inio P^rts I and II, see Schmalhausen, J., 


Schmeltz, J. D. E. Ein Beitrag zur 
Kunde der Siidsee-Volker. Ethnogra* 
phische Abtheilung. F^thnog.-Anthrop. 
Abth. Museum Godeffroy Hamburg, 
1881, 1-500. Add. 1881 1 

Fishing apparatus described, hooks, spears, 
nets, etc. 

Schmeltz, J. D. E., & Clercq, 
r . S. A. de. See Clercq & Schmeltz^ 


Schmey, M. Ueber Neubildungen 
bei Fischen. Frankfurter Zeitschr. 
Path., 1911, 6, 230-252. Add. 1911.1 

Clupeiden. Salmoniden. Cypriniden, Esoci- 

Suundea, Apodiden, Perciden und Pleuro^ 
nectiden. 


Schmid, F . Chr. Ueber die Leber 
und das Pfortadersystem der Fische. 
Inaug. Dissert., Breslau, 1882. 39 p. 

Add. 1882.1 


Die Barben-Seuchi 

Wyxosporidiose Roillet) Wochensch 
fhierh. Viehzucht, Munchen, 189! 
43, 237-240. Add. 1899, 


Schmidt, Edouard Oscar [1823-1886] 
Die Entwicklung der vergleichende 
Anatomic. Jena, 1855. 144 p. 8®. 

Add. 1855.1 


Schmidt, Joh. Sur la reproduction 
et les lieux de ponte de Tanguille vul- 
gaire. Bull. Soc. Cent. Aquic. Peche, 
Paris, 1912, 24, nos. 9-10. Add. 1912.1 

Alens fortplantning och lek- 

platscr. Svensk. Fiskeri Tidskrift, 
1913. 22. ^rg., 17-28. Add. 1913.1 

Schmidt, Nikolai. Zur Frage fiber 
die Natur des Fischgiftes und dessen 
Wirkung auf den menschlichen und 
tierischen Organismus. Verb. 10. In- 
ternat. Med. Congr., Berlin, 1891, 2, 
4. Abth., 43-57. Add. 1891.1 

Schmidt, Peter. Einige Beobach- 
tungen fiber die Seefischerei in Japan. 
Mitth. Deutsch. Seefischerei-Ver., Ber- 
lin, 1903, no. 2, 1-31. 22 figs. 

Add. 1903.1 

Schmidt, P. J. Sur les conditions 
physico-g63graphiques et la faune de la 
mer du Japon et de la mer d’Okhotsk. 
Prelim. Kept. Bull. Imp. Russ. Geog. 
Soc., St. Petersburg, 1902 (1903), 38, 
pt. 5, 503-532. Add. 1903.1 

Text in Russian, lists in English. 

Schmidt-Nielsen, Sigval. Ueber 
Pdkelversuche mit Fischfleisch. Archiv 
Math. Naturvid., 1901, 23, no. 5. 8 p. 
8". Add. 1901.1 

Schzniedeberg, 0. Ueber die Nu- 
kleinsaure aus der Lachsmilch. Arch. 
Exper. Pathol. Pharm., 1899-1900, 43, 
57-83. Add. 1899.1 

Schmitt, J. Monographic de I'isle 
d’Anticosti. Paris, 1904. 367 p. 

^ . Add. 1904.1 

Poissons, p. 282-287. 

Schmitter, A. Fischfang und Fi- 
schereigerate der Vorzeit. Fischerei- 
zeitung, 1911, 14, no. 17, 281-283. 

Add. 1911.1 
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Schnee, S. 1st Hai- oder Schild- 
krotenleber giftig? Zool. Garten, 1902, 
43, 330. Add. 1902.1 

Der Lachsfang im Norden der 

Vereinigten Staaten. Zool. Garten, 
1902, 43, 203-204. Add. 1902.2 

Schneider, G. Fische des Flosses 
Pernau. Korrespbl. Naturf. Ver. Riga, 
1911, 64, 57. Add. 1911.1 

Kurze Bemerkungen iiber die Einwirkung von 
Hafenanlagen und Abwassern auf die Fischfauna 
im Unterlauf des Pernau. 

Schneider, Guido, Ueber das Vor- 
kommen von Larven des Bandwurms, 
BothHolocnia proboscidea Batsch, im 
Magen und Darm von Ostseeheringen 
(Clnpea harengus meynbras L.) Zool. 
Centralb., Leipzig, 1902, 9, 198- 

199. — Arch. Naturg., Berlin, 1905, 

64. Jahrg. (2. abth.) 74. Add. 1902.1 

See also Schneider, G.. 1902.0. 

Die Ichthyotaenicn des finni- 

schen Meerbusens. Festschr. Palmen. 
Abstract in Zool. Centralb., Leipzig, 
1905, 12, 838-839. Add. 1905.1 

For original paper, see Schneider, G., 1005. 5. 

Ueber die in den Fischen des 

finnischen Meerbusens vorkommenden 
Endoparasiten. Arch. Naturg., Berlin, 
1905, 64. Jahrg. (2. vol.), 27. 

Add. 1905.2 

Abstract of Schneider, G., 1900.3. iii. 

Schneider, Gustav. Fischerei mit 
Tuba auf Sumatra, nebst Bemerkungen 
uber Mulayische Fischerei. Zeitschr. 
Fischerei, 1906, 13, 1-23. 6 figs. 

Add. 1906.1 

Schneider, Johann Gottlob. Von 
Opi)ians und Aelians Verdienste um 
die Naturgeschichte. Allcrneuste Man- 
nichfalt.. 1783. 2, 392. Add. 1783.1 

Anatomi.sche beytriige zur na- 
turgeschichte sciniger einheimischen 
vierfiissigen Thiere, Vogel, Schlangen 
und Fische. Leipzig. IVIagaz., 1787, 

194-227. Add. 1787.1 

Schneider, Konrad. Der Fischer in 
der antiken Litteratur. Jahresber. K. 
Kaiser-Wilhelms-Gymnasium Aachen, 
1891-92 (1892), i-x. Add. 1892.1 

To replace Schneider, K. 1892.1. 

Schneider, & Bassompierre, 

. See Bassompierre & Schneider. 

Schnitzlein, . Der Glanz der 

Fischschuppen. Pharmac. Centralb., 
1837, 8, 398. Add. 1837.1 

Abstract of Schnitzlein, 183G.I. 


Schoenlein, K. Beobachtungen 
und Untersuchungen fiber den Schlag 
von Torpedo. Zweite Mittheilung. 
Zeitschr. Biol., 1896, 33 (n.F. 16), 408- 
461. 2 pis. Add. 1896.1 

Schoepf, Joh. David [1752-1800] 
For biographical notice, see that by E. 
Kremers, in “ D. I. Schoepf . . . 
Materia medica Americana potissi- 
mum regni vegctabilis.” Erlangae, 
1787. 

Reprint in Lloyd, J. U., & C. G. Bulletin of 
the Lloyd Library of Botany. 1903, no. 6, 
xviii, 170 p. 

V )m Pfeilfische. Esox belone L. 

Berlin. Samml., 1776, 8, 229. 

Add. 1776.1 

Schoett, Harald. Einige Bemer- 
kungen fiber den Bau von Epibdella 
hippoglossi O. F. Mfiller. (In Zool. 
Stud. Festskr. Wilhelm Lilljeborg, 
Upsala, 1896, 253-265. 16 figs.) 

Add. 1896.1 

Schofield, Norman Bishop. Notes 
on an investigation of the movement 
and rate of growth of the quinnat sal- 
mon fry in the Sacramento river. 15. 
Bienn. Ropt. State Board Fish Comm. 
California, 1897-98 (1898), 66-71. 

Add. 1898.1 

Notes on the movements of the 

young of tile steelhead trout (Salmo 
gairdneri, Richardson) in Marin county 
streams. 15. Bienn. Kept. State Board 
Fish Comm. California, 1897-98 (1898), 
63-65. Add. 1898.2 

A report on the planting of 

quinnat salmon fry in the short coast 
streams of Marin county. 15. Bienn. 
Rept. State Board Fish Coram. Cali- 
fornia, 1897-98 (1988), 63-65. 

Add. 1898.3 

Schomburgk, [Moritz] Richard 
[1811-1890] Reisen in Britisch-Guiana 
in 1840-1844 . . . Nebst einer Fauna 
und Flora Guianans nach Vorlagen 
von J. Mfiller, Ehrenberg, Erichson, 
Klotsch, Troschel, Cabanis und an- 

deren. 3 pts. Leipzig, 1847-48. 8®. 

Add. 1847.1 

I. Fauna. Fische, bearbeitet von J. MilHer 

and F. H. Troschel. , , ^ , a- \ 

This work, cited under Schomburgk, (bir) 
Robert Hermann, 1847.1, should properly be 
credited to this author. 

Schorler, R., Thallwitz, J. & 
Schiller, K. Pflanzen und Tierwelt 
des Moritzburger Grossteichen bei 
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Dresden. Ann. Biol. Lacustre., 1906, 
1, 193-310. Map & 3 tables. 

Add. 1906.1 

Magcnuntersuchungen von Fischen, insbe- 
eondere Barschen. 

Schotte, W. [Review of Demi, 
Josef, Bayerische Fischerei-Regesten 
aus dem Ammergebiet.) Arch. Fischer 
rei Gesch., 1913, Heft 1, 205-207. 

Add. 1913.1 

Schousboe, P. Jagttagelser over 
taenderne hos nogle fiskearten. {Spams 
aurata; S. sargus) Skriv. Naturhist. 
Selsk. Kiobenhavn, 1797, 4, pt. 1, 180- 
211. Add. 1797.1 

Schrank, Franz von Paula. Fauna 
Boica: Durchgedachte Geschichte der 
in Bayern einheimischen und zahmen 
Thiere. 1 vol. [in 2 parts) Nlirnberg, 
1798. gr. 8°. Add. 1798.1 

Schreiber, J. Ueber Fischvergif- 
tung. Berlin. Klin. Wochenschr., 1884, 
21, 161; 183. Add. 1884.1 

Schroeder, A. P. von. The encysted 
stage of a Distomum in the muscles of 
a sturgeon (Text in Russian) Vrach, 
St. Petersburg, 1895, 16, 1200-1201. 
Abstract in Centralb. Bakteriol., Jena, 
1896, 19 (Abth. 1), 462. Add. 1895.1 

Finnen von Bothriocephalus 

latxis aus Barschen in Dorpat [Text in 
Russian). Sovrem. Klin. Terop., Kar- 
kov, 1896, 3. Abstract in Centralb. 
Bakteriol., Jena, 1896, 20 (Abth. 1), 
<521. Add. 1896.1 

Schroeder, Olaw. Eine neue Myxo- 
sporidienart aus den Kiemen von 
Accrina cernua, {Henneguya acerincB, 
n. sp.) Arch. Protistenk., Jena, 1906, 
7 , 186-196. pi. Abstracts in Bull. 
Instit. Pasteur, Paris, 1906, 4, 438- 
439. — Zool. Centralb., Leipzig, 1906, 
13. 589-590. Add 1906. i 

Schroeder. Olaw, & Schuberg. 
August. See Schuberg & Sc^oeder. 

Schroder. W. Eleoiris lebretonis 
Stud. Wochenschr. Aquar.-Terrar. 
Kunde, 1906, 3. Jahrg., 415-417. fig. 

Add, 1906.1 

. Hemichromis iasdatus Ptrs., 

ein neuer Aquarienfisch. Wochenschr. 
Aquar.-Terrar. Kunde, 1906, 3. Jahrg., 
331-332. fig. Add. 1906 2 

Schrdter. Johann Samuel [1735- 
1808) Abhandlungen fiber verschie- 


dene Gegenstiinde der Naturgeschichte. 
2 vols. Halle, 1776 & 1777. 488 & 462. 
8 pis. gr, 8°. Add. 1776.1 

Schuberg. August, &. Schroeder, 
Olaw. Mysoxporidien aus den Nerven- 
system und der Haut der Bachforelle. 
Bull. Instit. Pasteur, Paris, 1905, 3 , 
965. — Centralb. Bakteriol., Jena, 1906, 
38 (vol. 1), (Ref.), 215. — Zool. Cen- 
tralb. Leipzig, 1906, 13 , 588-589. — 
Joum. Roy. Micros. Soc., London, 
1907, 54. Add. 1905.1 

St€ also, Schuberg & Schroeder, 1905.1. 

Schulenberg. W. von. Fischcreiliche 
Stadtwappen. Mitth. Fischerei Vor. 
Prov. Brandenburg, 1911, 2, Hefte 
19-22, 313-318. 11 figs. Add. 1911.1 

Schultze. Carl August Sigmund 
[1795-18771 L^eber die crsten Spuren 
des Knochensystcms und die Entwicke- 
lung der Wirbelsaule in den Thieren. 
Deutsches Archiv. Phvsiol. iMeckeli, 
1818,4. Bd., 329-402. pi. Add. 1818.1 

First hgure of tail structure of Mola. 
German version of Schultze, C. A. S., 1818.1. 

Schultze, Johann. Ein mittelal- 
terlicher Fischkenner (name unknown] 
Arch. Fischereigesch., 1914, Heft 2, 133- 
137. Add. 1914.1 

Schultze, Martin. Fruhneolithi-sche 
Jagd- und Fischereigerate der Provinz 
Posen. Arch. Fischereigsch., 1914, Heft 
2, 109-132. Add. 1914.1 

Schultze, Max. Die Entwickelungs- 
geschichte von Petromyzon planeri. 
Naturw. Verb. Ges. Wiss. Harlem, 
1856, 12 , 1-49. 8 pis. Add. 1856.1 

Schulze, . Relatio de migra- 

tione salmonum in Albi. Dresd. 
Magaz., 1765, 2, 234. Ab.straot in 
Comment. Lips., 13, 468. Add. 1765.1 

Schulze, Franz Eilhard. Epithel und 
Drfisenzellen. Arch. Mikr. Anat., 
1867, 3, 137-203. 7 pis. Add. 1867.1 

I. Die Oberhaut der Fische und Amphibien, 
p. 138-166. 

i. Becherzellen der Fisch-Oberhaut, p. 144- 
154. 

ii. Die Kolbcn in der Fisch-Oberhaut, p. 

164- 161. 

iii. Die Kdrnerzellcn in der Oberhaut der 
Neunaugen, p. 162-164. 

iv. Die Veriistelten der Fisch-Oberhaut. p. 

165- 166. 

II. Das Epithel und die Schlauchdrbsenzel- 
len des Darmcanales aller Wirbelthierclassen, 
p. 169-192. 

Ueber die Lebensweise von 

Protopteru.s annectens. Sitzber. Ges. 
Naturf. Freunde Berlin, 1889, 127. 

Add. 1889.1 
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Schumacher, S. von, Ueber elas- 
tische Fasem im Herzen und in der 
Aorta der Axolotls und der Forelle. 
Centralb. Physiol., 1898, 12, 102. 

Add. 1898.1 

(Schweser, Chr. H.) German! Phi- 
loparchi kluger Forst- und Jagdbeamte 
Oder Anleitung, wie die Forst-Jagd- 
und Wildbahngerechtsame aufs be^te 
zu beobachten, Wobey zur Kenntnis 
des Wildes, der Vogelweide, der Fisch- 
erey Anweisung gegeben wird. Nurn- 
berg, 1774. 5 pis. 4'". Add. 1774.1 

Fishing, pp. 604-559. 


ery Board Scotland, 1898, 153-210. 
4 pis. Add. 1898.1 

Pelagic fish-eggs, p. 203-207. 

Notes on some crustacean para- 
sites of fishes. 18. Ann. Rept. Fishery 
Board Scotland, Glasgow, 1900, pt. 3, 
120-153. 3 pis. Add. 1900.1 

The marine and freshwater 

fishes (In Handbook on the fauna, 
flora and geology of the Clyde area 
prepared for the meetings. Brit. 
Assoc. Adv. Sci., Glasgow, 1901, 173- 
180.) Add. 1901.1 


Sclater, Philip Lutley. On collecting 
and preserving specimens of fishes 
and reptiles. Nat. Hist. Review, 1862, 
233-234. Add. 1862.1 

Use of the remora in fishing. 

Nature, 1889, 39, 295. Add. 1889.1 

Scofone, L. Sulla presenza nel 
sangue di sostanze tossiche iniettate 
neir organismo. Ricerche su i sieri di 
anguilla e di tinea. Giorn. Rov. Accad. 
Med. Torino, 1904, 67,618. Add. 1904.1 

Scott, Note on the occurrence 

of cancer in fish. Trans. Proc. New 
Zealand Inst. Wellington, 1892, 24, 
^n. 8. 7), 201. pi. Add. 1892.1 

Scott, Andrew. On copepods living 
in the nostrils of fishes. Ann. Soc. 
Nat. Hist., Edinburg, 1900, 153-155. 

Add. 1900.1 

On the fish parasites, Lepeoph- 

theirus and Lemaea. Rept. Lancashire 
Sea-Fisheries Labor., Liverpool, 1900, 
63-115. 5 pis. — Proc. Trans. Liver- 

pool Biol. Soc., 1900-01 (1901), 16, 
188-241. 5 pis. Add. 1900.2 

Scott, A., & Herdman, W. A. See 

Herdman & Scott. 


Scouler, John. [On various fishes 
noted at Glasgow] Mag. Nat. Hist., 
1833, 6, 529-530. Add. 1833.1 

Scudder, Charles IT., & Smiley, 
Charles W. See Smiley & Scudder. 

Scupin, E. Etwas fiber Anabiose 
(Wiederaufleben) bei eingefrorenen 
Wassertieren. Wochenschr. Aquar.- 
Terrar. Kunde, 1906, 3. Jahrg., 333- 
336. Add. 1906.1 

Seal, William P. An inquiry as to 
the proper care of living things held 
for popular amusement and instruc- 
tion or for purposes of biological re- 
search. Bull. U. S. Fish Comm. 1887 
(1889), 7, 285-287. 2 pis. Add. 1889.1 

On the desirability of the es- 
tablishment of great public aquaria in 
the United States. Trans. Amer. Fish- 
eries Soc., 1890, 20-26. Add. 1890.1 

Seale, Alvin. Poisonous fishes of 
the Philippine islands. Bull. Philip- 
pine Bur. Health, 1912, 1-14. 4 pis. 

^ Add. 1912.1 

Preservation of commercial 

fishery products in the tropics. Philip- 
pine Joum. Sci., 1914, sec. 9, 3. 

Add. 1914.1 


Scott, George G. The relation of 
aquatic animals to the water in which 
thev live. Bull. N. Y. Zool. Soc., 1914, 
17, ‘1090-1093. Add. 1914.1 

Original of Scott, G. G., 1914.2 

Scott, Thomas. Notes on interest- 
ing fishes. 6. Ann. Rept. Fishery 
Board Scotland, 1888, 264-265. 

Add. 1888.1 

On the distribution of pelagic 

invertebrate fauna of the Firth of Forth 
and its vicinity during the seven years 
from 1889-1895. 16. Ann. Rept. Fish- 


SebiUot, Paul. Le folk-lore des 
p^cheurs. Paris, 1901. Add. 1901.1 

Reviewed by W. Bugie). Mittheil. Anthrop. 
GeseUsch. Wien. 1902, 32. 415. 


Sedgwick, Adam {geologist) [1854- 
1913] On the geological relations and 
internal structure of the magnesian 
limestone and the lower portions of the 
New Red Sandstone series, etc. Trans. 
Geol. Soc. London, 1835, 2. ser 3 
37—124. Add. 1835.1 


Fossil fish, p. 116-118. pis. 8-11. 
alaothHisum magnum, P. 

. eUgans from Marl-slate of Middendge and 
etst Thickley, Durham. 
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Sedgrwick, Adam^ & Murchison, 

R. I. On the structure and relations 
of the deposits contained between the 
primary rocks and tlie Oolitic series in 
the north of Scotland. Trans. Geol. 
Soc. London, 1835, 2. ser. 3, 125-161. 

Add. 1835.1 

Fossil fish of Caithness [Devonian] schist, p. 
141-144, pis. 15-17. Three new species of Dip- 
terns. 

Seemann, Berthold. Viti: an ac- 
count of a government mission to the 
Vitian or Fiji islands in the years 1860- 
1861. Cambridge, 1862. Add. 1862.1 

Sharks in fresh-water, p. 148, 384; Fishing 
with juice of Barringtonia speciosa and Oerris uit- 
ginoia, p. 339; with nets and spears, p. 384. 

Seligmann, C. G. The Melanesians 
of British New Guinea. London, 1910. 
766 p. 79 pb. & 50 text-figs. 

Add. 1910.1 

Fish, avoidance of eating, 681; totems, II- 
12; fishing charms, 178; nets, names for, 215; 
magic, 204; rights, 468; taboos, 676-577. 

Seligo, Arthur. Ueber den Ursprung 
der Fbchnahrung. Mitteil. Westpreuss. 
Fischerei Ver., 1905, 17, no. 4, 52. 

Add. 1905.1 

Sell, Joh. Jac. Prodromus de hale- 
cum captura Pomerania Rugiaeque insula 
littoribus seculo Xil-XlV. Stettin, 
1797. Add. 1797.1 

A translation appears under the following 
title: 

Ueber den starken Haringsfang 

an Pommerns und Riigens Kiisten im 
12. bb 13. Jahrh. Aus dem Latei- 
nbehen ubersetzt von E. H. Zober. 
Strabund, 1831. 8®. 

Add. 1831.1 

Aus der Zcitschrift “Sundine." 

Selya-Longchaznps, de. [R6- 

ponse k cette question): Doit-on ad- 
mettre avec Spallanzani que I’anguille 
{Murcena anguilla Lin.) ne se reproduib 
que dans la mer, etc.? Cong. Scient. 
France, Clermont-Ferrand, 1838 (1839), 
6. sess., 44-45. Add. 1839.1 

Semon, Richard. Die aussere Ent- 
wickelung des Ceratodus forsteri (In 
hb Zoologische Forschungsreben in Aus- 
tralien und dem malaybehen Arohipel, 
ausgefilhrt in den Jahren 1891-93, etc. 
Bd. 1, pt. iv., p. 29-50. 8 pb. Jena, 
1893) Add. 1893.1 

Verbreitung Lebensverhaltnisse 

und Fortpflanzung des Ceratodus forsteri 
(In his Zoologbche Forschungsreben in 
Australien und dem malaybehen Archi- 


pel. Bd. 1, pt. iii, p. 11-28. map. 
Jena, 1893) Add. 1893.2 

Semper, Carl. Reisen im Archipel 
der Philippinen. Zweiter Theil, W'issen- 
schaftliche Resultate; Erster Band, Ho- 
lothurien. Leipzig, 1868. 

Add. 1868.1 

Fierasfer commensal with Holothurians, p. 96. 

Das Urinogenital System der 

hoheren Wirbelthiere erklart durch das 
Plagiostomen. Centralb. Med. Wbs., 
1874, no. 59, 329-334; 945-949. 

Add. 1874.1 

Die Stammesverwandschaft der 

Wirbelthiere und Wirbellosen. Arb. 
Inst. Wurzburg, 1875, 2, 25-70. 3 pb. 

Add. 1875.1 

Homology, segmental organs of plagiostomes 
and annelids, p. 45. 

Beobachtungen aus den Aqua- 
rian des neuen Zoologi.schcn Instituts. 
Arb. Zool-Zoot. Inst. Wurzburg, 1895, 
10, 13-36. pi. Add. 1895.1 

i. Ueber Farbenveranderungoneiniger I'ische, 
p. 13-19. pi. 

ii. Einige Hemerkungen iiber die Labyrintli- 
fische, p. 19-32. text-fig. 

SennenbogeiifE. Sulla ‘‘ malattia ” 
delleanguille. Neptunia, Venezia, 1902, 
18, 135-138; 150-153; 159-163; 171- 
173. Add. 1902.1 

Bacillary disease. 

See also Sennebogen, E., 1902.1. 

Seires, Pierre Marcel Toussaint de. 
De la ddcouverte du Xotems lon^icau- 
duSf poisson malacopt^rj’gien, dans les 
terrains d’eau douce aneuthalassique 
d’Armissan pres de Narbonne (.Aude). 
Bull. Soc. (j6o1. France, 1858, 2. ser. 
15, 492-499. Add. 1858.1 

See also Serros, P. M., 1858.1. 

Setti, Ernesto. Trislomum perugice 
n. sp. sulle branchii del Tetrapturus 
helone Raf. Arch. Parasitol., Paris, 
1898, 1, 308-313. fig. Add. 1898.1 

Severtzov, Aleksyei N. Ein Beitrag 
zur Frage nach der Evolution der nie- 
deren Wirbeltiere: die Segmentierung 
des Schadeb der Neunaugen (Text in 
Russian) Journ. Soc. Nat., {ZooL), Mos- 
cow, 1914, 2, v-vi. Add. 1914.1 

Sewall, H., & Langley, J. A^ See 
Langley & Sewall. 

Seymour, Edward. Trout-fishing in 
the Rangeley lakes (In Mayer, A. M., 
Sport with gun and rod, etc., p. 351- 
378, New York, 1883) Add. 1883.1 

This is the full title for Anon. no. 284, iii. 
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Shak, Theodor Pavlovich. On the 
vagus nerve of Anguilla vulgaris (Text 
in Russian] Naturf. Ges. Warsaw, 
1896, 3, 23 p. pi. 8°. Add. 1896.1 

Sharp, John. The large-mouthed 
black bass in Utah. Bull. U. S. Fish 
Comm. 1897 (1898), 17, 363-368. 

Add. 1898.1 

Shelford, Victor E. Animal com- 

munities in temperate America as 
illustrated in the Chicago region: a 
study in animal ecology. Geog. Soc. 
Chicago, Bull. 5, 1913. xiii, 362 p. 

must. Add. 1913.1 

For numerous references to fishes, see his in- 
dex. 

Suggestions as to indices of the 

suitability of bodies of water for fishes. 
Trans. Amer. Fisheries Soc., 1914, 27- 
32. Add. 1914.1 


Shore, Th. W.j & Jones, H. L. On 
the structure of the vertebrate liver. 
Joum. Physiol., 1889, 10, 408-428. 
3 pis. Add. 1889.1 

Petromyzon, Scyllium, Raia, Mursena, and 
Pleuronectes used, p. 412-414. 2 figs. 

Shufeldt, Robert Wilson. Zur 
Kenntnis der amerikanischen Siigebar- 
sche. Natur und Haus, 1899, 7, 119- 
120. 2 figs. Add. 1899.1 

Sicard, Adrien. L’introduction ^ 
Marseille du poisson chinois macropode 
et sa reproduction. R6p. Trav. Soc. 
Statist. Marseille, 1872, 7. s6r. 4 ( 34 ), 

312-. Add. 1872.1 

Etudes sur le poisson King-y-u 

du Japon et son acclimatation a Mar- 
seille. Rdp. Trav. Soc. Statist. Mar- 
seille, 1880 (1882), 8. s6r. 5 (40), 213. 

Add. 1882.1 


Sheppard, Thomas^ & Drake, Henry 
C. See Drake & Sheppard. 

Shimokoriyama, Seiichi. On some 
clupeoid fish from Fuzan, Corea (Text 
in Japanese) Gyogaku Zasshi [Journ. 
IchthyoL] 1914, 1, no. 1, 16-17. 

Add. 1914.1 

Shipley, Arthur Everett [1861- ] 

Further reports on parasites found in 
connection with the pearl oyster fishery 
at Ceylon. Kept. Gov. Ceylon Pearl 
Oyster Fisheries, Gulf of Manaar, part 
3. London, 1905. Add. 1905.1 

Parasites in fishes. 

Note on Cystidicola farionis 

Fischer. A threadworm parasitic in 
the swim bladder of a trout. Para- 
sitology, Cambridge (England), 1908, 
1, 190-192. Abstracts in Joum. Roy. 
Micr. Soc., London, 1909, 51. — 

Centralb. Bakteriol., Jena, 1909, 140. 

Add. 1908.1 


Sieber-Schoumow, (Mme.) N. 0. 
Contribution a Tetude des poissons 
venimeux; sur le Bacillus piscicidus 
agiliSf microbe pathogene pour les 
poissons. Arch. Sci. Biol., St. Peters- 
burg, 1894-95, 3 , 226-256. pi. — Pharm. 
Zeitschr. Russland, St. Petersburg, 1895, 
34 , 193; 209; 225; 241. Add. 1894.1 

See also Sieber, N., 1805.1. 

Poisonous fish (Text in Russian] 

Trudui Obsh. Russk. Vrach, St. Peters- 
burg, 1894-95, 61, 123-146. 

Add, 1894.2 

Sieiirin, P. G. Fiskodling j v&ra 
sjoar (Bericht fiber die Einfuhrung 
neuer Fischarten in Finnlandischen 

Seen] Skog och Sjo, 1911, 4 , 108- 
109. Add. 1911.1 

Sighorskii, S. Die Anatomie des 

Nervensystems von Aniphioxus lanceo- 
laius (Text in Russian) Sitzber. 
Naturf. Ges. Kazan, 1895, 28 , vuip. 3. 
15 p. pi. 8°. Add. 1895.1 


Pearls and parasites, London, 

1908. 232 p. iUust. Add. 1908.2 

British sea-fisheries, p. 42-72. 

Shipley, A. E., & Homell, J. Re- 
port on the Cestode and Nematode 
parasites from the marine fishes of 
Ceylon. (In Herdman, W. A., & oth- 
ers. Rept. Gov. Ceylon Pearl Oyster 
Fisheries. Gulf of Manaar, 1906, pt. 2, 
3, & 5. 6 pis. 118 figs.) 

Add. 1906.1 

Shirley, J. A fish poison iSiephania 
himandioe folia] Proc. Roy. Soc. Queens- 
land, 1895, 11, 88-90. Add. 1895.1 


Silvestre, . Extrait d'un m6- 

moire sur la respiration des poissons, 
compar^e k celle des autres animaux. 
Bull. Sci. Soc. Philomat., Paris, 1797, 
1, 17-18. Add. 1797.1 


nmonds, P. h. The animal food 
3 urces of different nations with 
ntion of some of the special dainty 
various people derived from the 
mal kingdom. London, 1885. 
p. 8°. Add. 1885.1 

timsohn, J. S. Two cases of fish 
soning, Polycjin., Philad., 1887^8, 
11, Add. 1887.1 
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Sinicyn, D. F, Beitrage zur Natur- 
geschichte der Trematoden. Die Dis- 
tomen der Fische und Frosche der 
Umgebimg von Warschau. Zool. Cen- 
tralb., Leipzig, 1906, 13, 681-689. — 
Centralb. Baiteriol., Jena, 1907, 39 
(Abth. 1), (Ref.), 667-670. — Joum. 
Roy. Micr. Soc. London, 1907, 46-47. 

Add. 1906.1 

Abstract and reviews of Sinicyn, D. F., 
1905.1. 

Sirelius, JJ. T, Veber die Sperr- 
fischerei bei den finnisch-ugrischen 
Volkern. Eine vergleichende ethno- 
graphifiche Untersuchung. Hebingfors, 
1906. 485 p. 607 figs. 4°. 

Add. 1906.1 

Review by Sigismund B&tky in Anz. Etbnog. 
Abth. Ungar. Nat. Mus., 1910, 5. Jahrg., 154- 
156. 19 figs. 

Sizoy, A. The auditory labyrinth 
of cartilaginous fish (sturgeon, sterlet, 
and schiffa; Acipenser ruthenus, A. 
sturio, and A. schiffa) [Text in Rus- 
siani Sitzber. Naturf. Ges. Kazan, 1881, 
9, no. 3. Add. 1881.1 

'Skeat, W. W. Malay magic, being 
an introduction to the folk-lore and 
popular religion of the Malay penin- 
sula. London, 1900. Add. 1900.1 

Fishing myths and ceremonies, p. 306-317; 
fishing with the kite at Singapore, p. 485. 

Skeat, W. W., & Blagden, C. 0. 
Pagan races of the Malav peninsula. 
2 vols. New York, 1906. dlust. 

Add. 1906.1 

Many notes on fish and fishing, particularly 
included in p, 200-223. 

Skene Dhu ipseudon.) The mighty 
masheer, iBarb^ mosal\ and other fish, 
or hints to beginners on Indian fishing. 
2 ed. Madras, 1906. 256 p. illust. 

Add. 1906.1 

Sluiter, C. Ph. Ein merkwurdiger 
Fall von Mutualismus. Zool. Anz., 
1888, 11, 240-243. Add. 1888.1 

Trachichthyt {Amphiprion) t^iniaUua living in 
an actmian. 

Slyke, D. D. van, & White, G. F. 
Digestion of protein in the stomach 
a^d intestine of the dogfish. Journ. 
Biol. Chem., 1911, 9, 209-217. 

Add. 1911.1 

Slyunin, A^. V. On the poisonous 
fishes in the Mediterranean Sea. [Text 
m Russiani Med. Pribav. K. Morsk. 
bbomiku, St. Petersburg, 1892, 1, 269- 

Add. 1892.1 


Small, H. B. The animals of North 
America. 2. ser. Fresh-water fish. 
Montreal, 1865. Add. 1865.1 

Smets, O. Notices paU'ontolo- 
giques. Ann. Soc. Sci. Bruxelles, 1886- 
1887. M6moires, 190. Add. 1886.1 

Records Arius egertoni (Dixon) from Eocene 
of Saint-Gilles, Belgium. 

Smidt-Nissen, . Fra dammene. 

Ferskvandsfiskeribladet, 1911, 218-219. 

Add. 1911.1 

Blindness among the young of Trutta iridea 
and Salmo fontinalis. 

Smiley, Charles W. A list of the 
published reports of the commissioners 
appointed by authority of the various 
states of the United States. Bull. U. S. 
Fish. Comm. 1883, 3, 85-107. 

Add. 1883.1 

Notes on the edible qualities of 

German carp, and hints about cooking 
them. Bull. U. S. Fish Comm., 1883, 
3, 305-332. — 18. Ann. Kept. Comm. 
Inland Fisheries, Massachusetts 1883 
(1884), 56-83. Add. 1883.2 

A statistical review of the pro- 
duction and distribution to public 
waters of young fish by the U. S. Fish 
Comm, from its organization in 1871 
to the close of 1880. Kept. U. S. Fish 
Comm. 1881 (1884), 9, 825-916. 

Add. 1884.1 

Smiley, Charles W., & Scudder, 
Charles IP: Chronological list of 
amphlets, publications of the United 
tates Fish Commission, from its 
organization in 1871 to January, 1885. 
Bull. U. S. Fish Comm., 1885, 6, 41-48. 

Add. 1885.1 

Smith, Colin. Shower of fishes in 
Argyleshire. Edinburgh New Phil. 
Joum., 1826, 1, 186-187. Add. 1826.1 

Smith, Eugene. The home aqua- 
rium and how to care for it. New 
York, 1902, 213 p. illust. 

Add. 1902.1 

Fishes, p. 74-129. 

Smith, Hugh McCormick [1865- 
] Report on inquiry respecting 
food fishes and fishing grounds. Kept. 
U. S. Fish Comm. 1898 (1899), cxxiii- 
cxlvi. Add. 1899.1 

[Fishes of lake Mattamuskeet, 

North Carolina! Kept. U. S, Fish 
Comm. 1900 (1901), 133-134. 

Add. 1901.1 
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Smith, H. M, 

Breeding habits of the yellow 

catfish {Ameiurus nehulosxLs) Science, 
1903, n. s. 17, 243-244. Add. 1903.1 


fish and fisheries of the coastal waters 
of Florida. 54. Congress. Senate 
Document no. 100. 1897. 80 p. 

Add. 1897.1 


Marking of artificially hatched 

salmon. Pacific Fisherman, 1905, 3, 
24^25. Add. 1905.1 

Note on a rare flying-fish 

{Cypselurus liitkeni). Science, 1905, 

n. s. 21, 746. Add. 1905.2 

Second known specimen, from Beaufort, N. C. 

Promotion of fishery trade be- 
tween the United States and Japan. 
Pacific Fisherman, 1905, 3, no. 10, 8. 

Add. 1905.3 

The sardine. Pacific Fisher- 
man, 1905. 3, no. 1, 12-13. 

Add. 1905.4 

Case of epidemic carcinoma of 

the thyroid in fishes. Med. Ann., 

Washington, 1909, 3, 313. 

Add. 1909.1 

(Oral incubation in Apogon or 

Amiai Proc. 4. Internat. Fishery 
Congr. Washington. Bull. Bur. Fish- 
eries, 1908 (1910), 28, pt. 2, 1069. 

Add. 1910.1 

Refers to Philippine cbeilodipterids. 

(The capture of a second 

specimen of Rhinodoji typicu^ on the 
coast of Florida) Science, 1913, n. s. 
38, 314. Add. 1913.1 

The mysterious life of the com- 
mon eel. Nat. Geogr. Mag. 1913, 1140- 
1146. Add. 1913.2 

The story of the sturgeons (In 

Linthicum, J. C. Protection of our 
food fish) Congressional Rec., Wash- 
ington, Oct. 17, 1913, 13-14). 

Add. 1913.3 

Commercial possibilities of the 

goosefish: a neglected food. Econ. Circ. 
no. 13, U. S. Bureau Fisheries, 1914. 

5p. Add. 1914.1 

Pacific policy of the Bureau of 

Fisheries. Pacific Fisherman, Seattle, 
1914, 12, no. 7, 7, Add. 1914.2 

Report of the United States 

commissioner of fisheries for the fiscal 
year ending June 30, 1913. Kept. 
Comm. Fisheries, 1913 (1914). 

Add. 1914.3 


Smith, R. Whitefish and trout in 
lake Michigan. Kept. State Fish 
Comm. Illinois, 1906-08 (1908), 25-29. 

Add. 1908.1 

Smith, (Miss) Rosa^ afterwards 
Eigenmann [1859 — ] Note on the 
occurrence of Gasterosteus williamsoni 
Grd. in an artesian well at San Ber- 
nardino, Cal. Proc. U. S. Nat. Mus., 
1883 (1884), 6, 217. Add. 1884.1 


On Tetraodon selosuSf a new 

species allied to Tetraodon meleagris 
Lacep. Bull. California Acad. Sci., 
1886, 6, 155-156. Add. 1886.1 

Smith, William Anderson. Notes 
on the sucker fishes, Liparis and Lep- 
adogaster. Proc. Roy. Phys. Soc. 
Edinburgh, 1885-89 (1885), 9, 143-151. 
pi. with 10 figs. Add. 1885.1 

Structure of sucker. Breeding habits. Paren- 
tal care. 

Smitt, FredHk Adam [1839-1904] 
On Trachypieridernas stjertfena. Bio. 
Foren. Forhandl., 1888, 1, 17-21. 

Add. 1888.1 

Caudal rays of Trachypterus and Regalecus. 

■ — — Bedrifves det bohuslanska sill- 
fisket p& det for landet fordelaktigaste 
satt. Aftryck. Landtbruks. Akad. 
Handl. Tiids., 1895, 55-64. 

Add. 1895.1 


Smyth, (Capl.) William Henry, 
Memoir descriptive of the resources, 
inhabitants and hydrography of Sicily 
and its islands, with a list of the prin- 
cipal fish, . . . that frequent the Si- 
cilian coasts and waters. London, 
1824. Add. 1824.1 

List of fishes with Sicilian and English names, 
appendix — p. Ixvi-lxxiii. 


Snow, Francis Huntington. Bib- 
liography of scientific publications by 
members of the University of Kansas. 
Kansas Univ. Quart., 1899, ser. A, 8, 
137-174. Add. 1899.1 

Contains list of palteontological papers by 
F. H. Snow and S. w. Williston. 


Snyder, Ch. D. Locomotion in 
Batrachoseps with severed nerve cord. 

Biol. Bull., Woods Hole, 1904 

288. Add. 1904.1 


Smith, H, M., Evermann, B, W., 
Cobb, J, N,, & Kendall, W, C. The 


Sobotta, Johannes, Die Befruch- 
tung des Eies von Amphioxus lanceo- 
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lotus, Anat. Anz., 1895, 11, 129-137. 
9 figs. Add. 1895.1 

Die Furchiing des Wirbeltier- 

eies. Ergebn. Anat. Entwick., 1897, 

493-593. 38 figs. Add. 1897.1 

A general paper of much value. 

Soiling, A. An improved and 
practical method of packing fish for 
transportation. Proc. 4. Intern. Fish. 
Cong., Washington, 1908. Bull. Bur. 
Fisheries 1908 (1910), 28, part 1, 295- 
301. Add. 1910.1 

Soemening, , & Noethig, . 

Dissertationes de decussatione nervorum 
opticorum (In Ludwig, Chr. Fr. Scrip- 
tores newologici minores selecti, sive 
opera minora ad anatomiam, physio- 
logiam et pathologiam nervorum spec- 
tantia. 4 vols. Leipsic, 1791-96, 1, 

134. figs. 4°.) Add. 1791.1 

Solger, Bernhard Friedrich iChiasma 
of optic nerves in Engraulisi Sitzb. 

Naturf. Ges, Halle, 1877. 1 p. 

Add. 1877.1 

■ Zur Kenntnis der Seitenorgane 

der Knochenfische. Vorlaufige Mit- 
theilung. Centralb. Med. Wiss., 1877, 
16, 657-658; 817-820. Add. 1877.2 

Ueber pigmentirte Zellen und 

deren Centralmasse. Mittheil. Naturw. 
Ver. Neuvorpommern & Rugen, Greifs- 
wald, 1890, 22, 1-34. pi. Add. 1890.1 

SoUmaim, T. The effects of a 
wries of poisons on adult and embryonic 
Funduli. Amer. Journ. Physiol., 1906, 
16, 1-46. Add. 1906.1 

Solotnitzky, N. F. von. Der Zit- 
temels {M alapierurus electricus) und 
sein Gefangenleben. Natur und Haus, 
1899-1900, 8, 61-63. Add. 1900.1 

Sonrel, L, The bottom of the sea, 
translated and edited by Elihu Rich. 
New York, 1870. xix, 402 p. illust. 

Add. 1870.1 

FUhes. p. 124-141; 207-223. 

Sonsino, Prospero. Di un nuovo 
trematode raccolto dal Pagrus orphus. 
Armo preliminare, Atti Soc. Toscana 
Sci. Nat., Proc. Verb., Pisa, 1890, 7, 
J72. — Arch. Ital. Biol., Turin, 1891, 
16, 147-148. Add. 1890.1 

Di un nuovo Microcotyle rac- 
colto dall Umbrina cirrkosa, Atti 
Soc, Toscana Sci. Nat., Proc. Verb., 
Pisa, 1891, 7, 303-304. Add. 1891.1 


Southwell, Thomas [1831-1909] 
Thresher shark [Alopecias vulpes] Zo- 
ologist, 1906, 10, 398. Add, 1906.1 

Descriptions of nine new species 

of cestode parasites, including two new 
genera, from marine fishes of Ceylon. 
Ceylon Mar. Biol. Repts., 1911, pt. 5, 
216-225. Add. 1911.1 

A number of marine 6shes and thuir internal 
parasites are listed. 

Further notes on the determina- 
tion of the adult of the pearl-inducing 
worm. Ceylon Mar. Biol. Repts., 1911, 
pt. 5, 213-215. Add. 1911.2 

Infection experiments on a number of marine 
fishes. 

Specific fauna of the Paars, 

with notes on the nature of the sea- 
bottom. Ceylon Mar. Biol. Repts., 
1911, pt. 5, 200-204. Add. 1911.3 

A number of fishes are named with their in- 
ternal parasites. 

Notes on the fauna of the 

Ceylon pearl banks. Ceylon Admin. 
Repts., pt. iv. Education, Science, & 
Art, Marine Biol., 1912-13 (1913), 
E 32-E 49. Add. 1913.1 

Fishes as hosts of internal parasites, with 
notes on their stomach contents and breeding 
conditions. 

Notes on the food of certain 

marine fishes from Ceylon. Ceylon 
Admin. Repts., iv, Education, Science, 
& Art, Marine Biol., 1912-13 (1913), 
49-52. Add. 1913.2 

Spallanzani, Lazaro [1729-1799] 
For biographical data, see L^Abate 
Spallanzani a Pavia. Mem. Soc. Ital. 
Sci. Nat. Milan, 1901, 6, no. 3. 68 p. 
port, illust. 4®. Un aut6grafo del 
Abate Spallanzani, por D. M. Jimenez 
de la Espada. Ann. Real Soc. Espan. 
Hist. Nat., Madrid, 1872, 1, 163-181. 

Vom Krampffische. Giom. 

d’ltal., 1764, 1, 47. — Hannov. Mag., 
1771, 1054. Add. 1764.1 

Title from Boehmer. Text probably in It&l« 
lan. 

Spencer, TV. B. Through Larapinta 
land; a narrative of the Horn Expedi- 
tion to central Australia. Melbourne, 
1896. 136 p. illust, 4®. Add, 1896.1 

Presence of fish in the water-holes. No fish in 
central Australia known to have taken on the 
habit of Protopterus, the mud-fish. 

“ Gn the habits of Ceratodus, the 
lungfish of Queensland. Nature, 1892 
425. Add. 1892.1 

An abstract of Spencer, W. B., 1892.1. 
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Spengel, Johann Wilhelm, Beitrag 
zur Kenntnis der Kiemen des Amphi- 
oxus. ZooL Jahrb., Anat. Abth., 1891, 
257-296. 2 pis. 36 figs. Add. 1891.1 

Spielmann, Jac. Reinb. Verzeich- 
niss der Fische und Vogel, die in und 
an der Elbe sich aufhalten. Witten- 
berg. Wochenbl. 1779, 12, 277. 

Add. 1779.1 

Splittgerber, A., & Kbnig, J. See 
Konig & Splittgerber. 

SpofForth, J. L. A case of poisoning 
by eating part of a toad-fish. Australas. 
Med. Gaz., Sydney, 1886-87, 6, 266. 

Add. 1886.1 

Sr&mek, A. Helminthen der an 
der zoologischen Station in Podiebrad 
(Bdhmen) untersuchten Fische. Arch. 
Naturwiss. Landesdurchforsch. Boh- 
men, Prag, 1901, 11, 94-118, 21 figs. 
Abstracts in Zool. Centralb., Leipzig, 
1902, 9, 451. Ibid., 1905, 12, 172-173. 
— Arch. Naturg., Berlin, 1905, 64. 
Jahrg. (vol. 2), 27, 44. Add. 1901.1 

Stabler, E. A/., & Parker, G. H. 
See Parker & Stabler. 

Stadler, Hermann. Geschichtlich- 
zoologische Studien fiber die Albertus 
Magnus Schrift “ De animalibus.’* 
Mitteil. Ges. Med. Naturw., Hamburg, 
1907. Add. 1907.1 

Vorbemerkungen zurneuen Aus- 

gabe der Tiergeschichte des Albertus 
Magnus. Sitzber. K. Bayer. Akad., 
philos.-philol.-hist. Kl., Mfinchen, 1912, 
Abth. I. 58 p. Add. 1912.1 

Zur Charakteristik der gang- 

barsten Ausgaben der Tierg^chichte 
des Albertus Magnus. Archiv. Ges. 

Naturw., Leipzig, 1912. Add. 1912.2 

Iirtfimer des Albertus Magnus 

bei Benutzung des Aristoteles. Arch. 
Ges. Naturw., Leipzig, 1913. 

Add. 1913.1 

Stafford, Joseph. Trematodes from 
Canadian fishes. Joum. Roy. Micr. 
Soc., London, 1904, 41?. — Zool. Cen- 
tralb., Leipzig, 1906, 13, 42-43. 

Add. 1904.1 

Abstracts of Stafford. J.. 1004.1. 

On the fauna of the Atlantic 

coast of Canada. Third report, — 
Gasp6, 1905-1906. Contrib. Canadian 
Biol. 1906-10 (1912), 45-67 (Suppl. 
Ann. Rept. Dept. Mar. Fisheries, 
Fisheries Branch) Add. 1912.1 


SP£ 


Stahr, — . Aristoteles bei den 
Romem. Leipzig, 1834. Add. 1834.1 

Stair, J. B. Old Samoa or flotsam 
and jetsam from the Pacific ocean. 
London, 1897. 296 p. ills. Add. 1897.1 

Modes of fishing; noosing sharks, trolling for 
bonito, use of nets, etc. (said to be 100 different 
methods) p. 201-206. 


Stannius, H. Handbuch der Anat- 
omic der Wirbeltiere (In Siebold, 
C. T. E. von, & Stannius, F. H., Hand- 
buch der Zootomie. 2 vols. Berlin, 
1854. 279 p. 8®.) Add. 1854.1 

Book 1, Die Fische. 


Stansch, K. Neuere Fische, ihre 
Pflege und Zucht. Wochenschr. Aquar.- 
Terrar. Kunde, 1906, 3. Jahrg., 527- 

528; 579-580; 607-609. 4^gs. 

Add. 1906.1 

Bodis bcidis (Ham. & Buch*) Borbus p/iu/u- 
nio (Ham. & Buch,) und Cyprinodon dispar Rtipp* 


Stansch, K.y Henkel, Fr., & Baum 
H. See Henkel, Baum, & Stansch. 


Stazzi, Pietro. La malattia de 
barbi. Psorospermiosi o myxoboliasi 
tuberosa de' barbi. Clin. Vet., Milano, 
1906, 29, 56-60. 3 figs. Add. 1906.1 

iSee also Stazzi, P., 1906.1. 


stead, David G. Amia roseigaster 
(cheilodipteridi an oral incubator. Pro®- 
Linn. Soc. New South Wales, 1905 
(1906), 30, 486. Add. 1906.1 


lExhibition of and remarks on 

some Australian syngnatbidsi Proc. 
Linn. Soc. New South Wal(^, 1901 
(1907), 31, 428. Add. 1907.1 


lExhibition of and remarks on 

two species of mullets) 

Soc. New South Wales, 1906 

31, 60. Add. 1907.2 

(Exhibition of specimens of 

fishes new to the waters of New Soutn 
Wales with remarks on the samel 

Proc. Linn. Soc. New South ales, 

1906 (1907), 31, 174, 496, 556 


on some rare south 
Australian fishes] Proc. Linn._ Soc. 


(Notes 


aiiOkU. -a - Oi 

New South Wales, 1906 (1907), 31, 

AuCi. 

Notes on the eggs and breeding 

habits of fishes, with special reference 

to Australian species. 5 

61 p. 16 figs. Add. 1907.5 

Oral gestation in GaUichlhy, "■“'“f.^ntaritf ‘ 
47-50; and in Amia roseioaster , a cheilod p 
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(On some young Galaxies found 

sstivating in and dug out of damp soil 
in Tasmania] Proc. Linn. Soc. New 
South Wales, 1906, (1907), 31, 430- 
431. Add. 1907.6 

(On the aestivating Galaxies of 

Tasmania] Proc. Linn. Soc. New 
South Wales, 1906. (1907), 31, 566- 
667. Add. 1907.7 

(Faimal records for Gonorhyn- 

chus gonorhynchus in New South 
Wales) Proc. Linn. Soc. New South 
Wales, 1907 (1908), 32, 744. 

Add. 1908.1 

■ (On the tunny, Germo ynaccoyi, 

new to the fauna of New South Wales] 
Proc. Linn. Soc. New South Wales, 
1907 (1908), 32, 392-393. 

Add. 1908.2 

— ; — On the need for more uniform- 
ity in the vernacular names of Aus- 
tralian edible fishes. The Australian 
Naturalist. Joum. Mag. Australian 
Naturalist Club, 1911, 2, 103-104. 

Add. 1911.1 

Steams, Robert E. C. Fish para- 
sites in Meleagrinae. Science, 1887, 9, 
135-136. Add. 1887.1 

Fieraafer and Oligocottus imbedded in the 
nacreous substance. 

Steenstrup, J. J. S. D6veloppe- 
ment du Blenniue viviparus. Arch. Sci. 
Biol. IJnivers., 1865, 24, 160. 

Add. 1865.1 

Steier, August. Der Tierbestand in 
der Naturgeschichte des Plinius. Wurz- 
burg, 1913. Add. 1913.1 

Steilen, D. Vom Fischfang und der 
Unterwesor ^r^herbote, 1912, 4, 

247-250. Add. 1912.1 

Stein, Sophus August Wilhelm, [1797- 
1308] . . . de thalamo et origine nervi 
optici in homine et animalibus verte- 
bratis dissertatio anatomica. Hauniaj, 
1834. 66 p. 12 pis. 4®. 

Add. 1834.1 

Steinacli, Eugen. Ueber Farben- 
wechsel bei niederen Wirbeltieren be- 
dingt durch direkte Wirkung des 
Lichtes auf die Pigmentzellen. Cen- 
tralb. Physiol., 1891, 6, 326-330. 

^ , Add. 1891.1 

I'lounder and eel used. 

Sl^inbach, {Dr.) Bericht liber 

die Gesundheitverhaltnisse der Einge- 


borenen der Marshall-Inseln im Jahre 
1893-94 und Bemerkung liber Fisch- 
gift. Mittheil. Forschungsreis. Gelehrt. 
Deutsch. Schutzgeb., 1895, 8, 157-171. 

Add. 1895.1 

Poisoning from eating fishes, 163-170; from 
spines of fishes, 170-171. 

Steinberg, F. A. von. Grvindliche 
Nachricht von dem in Inner-Grain 
liegenden Czirknizer-See worinnen alle 
Seltenheiten desselben beschrieben, wie 
neralich jahrlich in solchen gefischet, 
gejaget, gesaet, und eingeardnet, Heu 
und Streu eingebracht und die Oeco- 
nomie besorget werde. Griitz, 1761. 

34 pis. 4°. Add. 1761.1 

Much about fishing, with 6 plates of fishing 
scenes. 

Steindachner, F. [1834-1919] Be- 
richt liber eine Sammlung von Fischen 
aus Japan bei Nagasaki. Annal. K. K. 
Naturhist. Hofmuseums Wien, 1892, 7, 
pt. 4, 153-155. Add. 1892.1 

Beitrage zur Kenntniss der 

Flussfische Siidamerikas. Denkschr. 
K. Akad. Wiss. Wien, 1915, 6. 

Add. 1915.1 

Beitrage zur Kenntnis der Fluss- 
fische Sudarnerikas, V. Anz. Akad. 
Wiss. Wien, 1915, 62. 217-219. 

Add. 1915.2 

Ichthyologische Beitrage. 

XVIII. Sitzber. Acad. Wiss. Wien, 

1915, 124, 567-591. 5 pis. 

Add. 1915.3 

Vorlaufiger Bericht liber einige 

neue Slisswasserfische aus Slidamerika. 
Anz. Akad. Wiss. Wien, 1915, 62, 199- 
202. Add. 1915.4 

Bericht liber die ichthyologischen 

Aufsammelungen der Biiider Adolf und 
Albin Horn wahrend einer im Sommer 
1913 ausgeflihrten Reise nach Deutsch- 
Ostafrika. Denkschr. Akad. Wiss. Wien, 

1916, 92, 59-86. 5 pis. Add. 1916.1 

Steiner, J. Leber die Wirkung 
des amerikanischen Pfeilgiftes. Arch. 
Anat. Physiol., 1875, 145-176. 

Add. 1875.1 

Experiments on various elasmobranchs and 
teleosts. 

Steinmann, G. Rlickblick auf den 
Entwickelungsgang der Pflanzen- und 
Tierwelt. (In Steinmann, G., Ein- 
flihrung in die Palaontologie, 2. Auflage. 
Leipzig, 1907, 10-16.) Add. 1907.1 

Brief reference to fishes on p. 13. 
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Steinmann, Paul. Ueber die Be- 
deutung des Labyrinthes imd der 
Seiten-organe flir die Rheotaxis uiid der 
Bewegsrichtung bei Fischen und Ara- 
phibien. Verb. Naturf. Gesell. Basel, 
1914, 26, 212-243. 7 figs. 

Add. 1914.1 

Stejneger, Leonard. The origin of 
the eo-c^led Atlantic animals and 
plants of western Norway. Smithson. 
Misc. Coll., 1907, 48, 458-513. 

Add. 1907.1 

Blennius pholis, or sbaony, p. 492. 

Stendell, JV. Zur vergleichenden 
Anatomic und Histologic der Hypo- 
physis cerebri. Arch. Mikr. Anat., 
1913, 82 (Abth. 1), 289-332. 

Add. 1913.1 

Step, Edward. Messmates; a book 
of strange companionships in nature. 
New YorK, 1914. 220 p. 55 pis. 

Add. 1914.1 

Fishes as commensals and mutualists. 

Stdphan, Pierre. Existe-t-il des 
lesions constantes chez les poissons 

E 6ch4s ^ la dynamite? C. R. M6m. 
oc. Biol. Paris, 1904, 66, 128. 

Add. 1904.1 

Stephan, P., Cotte, J., Gaver, P. 
van, & Darboux, G. See Darboux, 
St6phan, etc. 

Stephanssyn, Olaf. Um si4far-abla 
og fleiri vatna veidar d Island!. Rit 
Pesz Islenzka Laerdoms-Lista Felags, 
1787, 7, 1-64. Add. 1787.1 

Concerning fresh-water fishing in Iceland. 

Stephens, J. W. W,, & Boyce, 

Robert. A parasitic disease in the had- 
dock {Gadus oeglefinus). Centralb. 
Bakteriol., Jena, 1905, 36, {Abfh. 1), 
Ref. 149. — Hyg. Rundschau, Berlin, 
1906, 16, 76. Add. 1906.1 

Abstracts of Stephens, & Boyce, 1904.1. 

Sterne, Cams. Die Brutpflegc der 
Fische. Prometheus, 1901, 13, no. 
632. Add. 1901.1 

Viviparity especially. 

Sternfeld, B. Ueber die Structur 
des Hechtzahncs, insbesondere die des 
Vasodentins. Arch. Mikr. Anat., 1882, 
20, 382-412. 2 pis. Add. 1882.1 

Steuart, James. Notes on Ceylon 
... to which are appended some ob- 
servations ... on the pearl fisheries. 
London, 1862. Add. 1862.1 

Reference to Rhineodon lypus, p. 156. 


Steuer, A. Planktonkunde. Mitth. 
Deutsch. Seefischerei Ver., 1911, 27, 

264- 268. Add. 1911.1 

Eggs of Scomberesoi, Lophius pUealonus and 
Bathylychnus cyanexu, figured and described. 

Stevenson, Charles H. A review of 
the foreign fishery trade of the United 
States. Kept. U. S. Fish Comm., 1894 
(1896), 20, 431-571. Add. 1896.1 

The restricted inland range of 

shad due to artificial obstructions and 
its effect on natural reproduction. 
Bull. U. S. Fish Comm., 1897 (1898), 

265- 271. Add. 1898.1 


The preservation of fishery 

products for food. Bull. U. S. Fish 
Comm., 1898 (1899), 18, 335-563. 43 
pis. Add. 1899.1 

• The shad fisheries of the At- 

lantic coast of the United States. Rept. 
U. S. Fish Comm., 1898 (1899), 101- 
269. Add. 1899.2 


Aquatic products in arts and 

industries. Fish oils, fats, and waxes. 
Fertilizers from aquatic products. Rept. 
U. S. Fish Comm., 1902 (1904), 28, 
177-279. 16 pis. Add. 1904.1 

-Utilization of the skins of 

aquatic animals. Rept. U. S. Fish 
Comm., 1902 (1904), 28, 281-352. 13 
nls. Add. 1904.2 


Stevenson, T. Poisoning .^y 
dines; a toxic ptomaine. Brit. Med. 

Journ., London, 1892, 2, 1326. 

Add. loyJ.i 


Stewart, C. (editor). Descriptive 
and illustrated catalogue of the physio- 
logical series of comparative anatomy 
in the museum of the Royal College oi 
Surgeons of England. 3 vols. 

1900-07. ills. 8°. Add. 1900-1 

The 2nd ed.. with the assistance of R. H. 
Burne in vols. 2 A: 3. 


Stewart, \V. C. Th^e practical 
gler; or the art of trout-fishing, mor 
rticularly applied to clear water- 
venth edition. Edinburgh, 187/. 
■i. 228 p. 8^ Add. 1877.1 

Other editions arc: (1st. 2nd, & 3rd) E in 
rgh. 1857; 1861, 1867, 1874. 

Stiasny, G. Beobachtungen iiber 

e marine Fauna des Tnester Golfea 
ihrend des Jahres 1910. ^ool- Anz., 
Ill, 37, 517-522. Add. 1911.1 

Sticker, Anton. Ueber Infektion^ 
■ankheit bei Fischen. Arch. Animal. 
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Nahnmgsmittelk., Coin, 1893, 8, 121- 
124. — Zeitschr. Fischerei, Leipzig, 2, 
85-90. Add. 1893.1 

StileSr Charles Wardell [1867- 1 

Notes sur les parasites — 24: Note 
pr41iminaire sur un espdce d’infusoires 
(Ichthyophtbirius) parasites chez des 

f oissons d’eau douce k I’Exposition 

nternationale de Chicago. C. R. 
M6m. Soc. Biol. Paris, 1894, 6. ser. 1, 
434-436. Add. 1894.1 


Note Fur un protozoaire (Zc/t- 

thyophthirius multifiliis) parasite des 
poissons conserves dans les aquariums 
de I'exposition universellc de Chicago. 
Bull. Soc. Centr. Aquic. France, Paris, 
1894, 2. ser, 6, 165-167. Abstract in 
Joum. Roy. Micr. Soc., London, 1895, 
2. ser. 16, 327. Add. 1894.2 


Frogs, toads, and carp (Cypri- 

carpio) as eradicators of fluke 
disease. Vet. Journ. London, 1903, 
57 (n. 8. 46 ), 149-150. — Arch. Naturg., 
Berlin, 1905, 64. Jahrg. (vol. 2), 50. 

Add. 1903.1 

See also Stiles. C. W., 1902.1. 

Stirling, W. On the ferments or 
enzymes of the digestive tract in fishes. 
Joum. Anat. Phvsiol. London, 1884, 
18,426-435. ‘ Add. 1884.1 


Stoddart, Thomas Tod. The art of 
angling as practised in Scotland. 2nd 
ed. Edinburgh, 1836. iv, 164 p. 16°. 

Add. 1836.1 

First edition, Edinburgh. 1835. 


. The angler’s companion to the 

nvers and lochs of Scotland. 3rd ed. 
Edinburgh & London, 1864. 8°. 

Add. 1864.1 

1 Q .4 ^9 ... . ^ _ are: Edinburgh & London, 

1847, xiii, 431 p. 8®.; and 1853. * 

Stdlzle, A. Das Tegernseer Angel- 
ina Fischbuchlein. Oesterr. Fischerei 
Zeitg., 1912, 9, 12-13. Add. 1912.1 

< Transportation 

Amer. Fish-cult. Assoc., 
1880, 20-30. Add. 1880.1 


' Does the panther {Felis con- 
Wior) go into the water to kill fish? 
Proc. U. S. Nat. Mus., 1883, 6, 570. 

Add. 1883.1 


, Domesticated trout. How to 
breed and grow them. in. p.j, 1896. 
482 p. illust. 8°. Add. 1896.1 

rK?.u®r editions are: Boston. 1872. and 1873; 
enlarged)*”’ ^ 


Some brief reminiscences of 

the early days of fish-culture in the 
I’nited States. Bull. U. S. Fish Comm. 
1897 (1898), 337-343. Add. 1898.1 

Stow, George W. The native races 
of South Africa. London, 1905. 618 
p. illust. Add. 1905.1 

Bushmen fishing, p. 72; 92-94. 

Stranahan, J. J. Black bass cul- 
ture in Ohio. Forest & Stream, 1882, 
19, 112. Add. 1882.1 

Rearing black bass. Forest & 

Stream, 1893, 40, 277. Add. 1893.1 

• The mctliods, limitations, and 

results of white-fish culture in lake 
P>ie. Bull. V. S. Fish Comm. 1897 
(1898), 315-319. Add. 1898.1 

Strandberg, Olof. Anmarkningar 
vid fisket i Hjelmaren. K. Svensk. 
Vetensk. Acad. Handl., 1772, 33, 79- 
84. Add. 1772.1 

Ueber die Fischerey in Hielmar. 

Konig. Schwed. Akad. Abhandl., 1772, 
34, 74. Abstract in Comment. Lip- 
siens., 21, 630. Add. 1772.2 

.See note under Kiistner, A. G. in Pre-Linn, 
section. 

Stratton, Henry. Facts in the 
habits of the goldfish {Cyprinus auratus 
L.) and silver fish (C. auralus var.) Mag. 
Nat. Hi.st., 1833, 6, 527-28. Add. 1833.1 

Strieker, M. Metynnis unimacu- 
laius. Wochenschr. Aquar.-Terrar. 
Kunde, 1908, 5. Jahrg., 411. 

Add. 1908.1 

Pyrrhulina filamentosa. Wo- 
chenschr. Aquar.-Terrar. Kunde, 1908, 
5. Jahrg., 400. Add. 1908.2 

Strickland, Hugh Edwin. Fossil 
fish (Pholidophorusi Ann. Mag. Nat. 
Hist., 1840, 6, 237. Add. 1840.1 

Strigel, Anton. Die Fischeroipolitik 
der Bodenseeorte in alterer Zeit, mit 
besonderer Rucksicht auf Ueberlingen. 
Inaug. Dissert. Freiburg, 1910. 62 p. 

Schrift. Ver. Gesch. Bodensees, 

39, 94-156, . Abstract by J. 

Schultze in Arch. Fischereige.sch., 1913 
Heft 1, 209-210. Add. 1910.1 

Str0m, Hans. Bescrivelse over en 
Norsk saltvand.s-fisk, kaldet byrke- 
lauge. {Gadus dipterygius] Norske 
Vidensk. Selsk. Skrift., 1767, 3, 44^ 
452. Add. 1767.1 

5ee Strom, H., 1767.1. 
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Str0m, H. 

Sammenligning imellem de 

Norske og Svenske fiskerier. Dansk 
Museum, Kjabenhavn, 1782, 1, 1-21. 
8^ Add. 1782.1 

Om torske-fiskeric [Gadus] med 
garn. Nye Sami. Norske Vid. Selsk. 
Skrift., 1788, 2, 401. Add, 1788.1 

Stromer von Riechenbach {Baron) 
Ernst, [1871— ] Ueber die Bedeu- 

tung der fossilen Wirbeltiere Afrikas 
fuT die Tiergeographie. Verb. Deutsch. 
ZooL Ges., Leipzig, 1906, 16, 204-218. 

Add. 1906,1 

Ueber Altertiar in Westafrika 

und die SUdatlantis. Jahrb. K. Preuss. 
Geol. Landesanstalt Bergakad., 1909, 
30, 512-513. Add. 1909.1 

Stromeyer, H, Zur Geschichte der 
badischen Fischerziinfte. Karlsruhe, 
1910. Add. 1910.1 

Strong, A. B, The illustrated nat- 
ural history, containing scientific and 
popular descriptions of . . . fishes . . . 
etc, 3 vols. New York, 1851. 144 

pis. 8°. Add. 1851.1 

Studni£ka, Frantisek Karel. Ueber 
das Vorkommen von Kanalchen und 
Alveolen im Korper der Ganglienzellen 
und in dem Axencylinder einiger Ner- 
venfasem der Wirbeltiere. Anat. Anz., 
1899, 16, 396-401. Add. 1899.1 

In Petromyzon, Myxine und Lophius. 


Sumner, Francis B. Observations 
on the germ layers of teleost fishes. 
Science, 1899, n. s. 9, 718. Add. 1899.1 

Sund, Oscar. Oversigt over Norsk 
fiskeri-og havforskning, 1900-1908 (Re- 
view of Norwegian fishery and marine 
investigations (of the “ Michael Sars 
expedition], 1900—1908] Rept. Norwe- 
gian Fishery Marine Invest., 1909, 2, 
no. 1. 204 p. 21' pis. 8®. 

Add. 1909,1 

Supino, Felice. Le cure parental! 
nei pesci. Boll. Soc. Lombardo Pesca 
Acquicult., 1910, 2. ann., no. 9. 

Add. 1910.1 

Breeding habits of Chromit multicolor. 

Sopra la alimentazione e la 

struttura dello storaaco nei pesci. 
Rendic. Instit. Lomb., Milano, 1914, 
47, 319-330. Add. 1914.1 

Surbeck, G. L. Eine neue Krank- 
heit beim Bachsaibling. Deutsch. 
Fischerei Zeitg., 1900, 26, 367-368. 

Add. 1900.1 

Surber, Tkaddeus. Notes on the 
natural hosts of freshwater mussels. 
Bull. U. S. Fish Comm. 1912 (1914), 
32, 101-116. Add. 1914.1 

Susta, Josef. Ftinf Jahrhunderte 
der Teichwirtschaft zu Wittingau. 
Stettin, 1898. pis. map. 

Add. 1898.1 


Ueber einige Modificationen des 

Epithelgewebes (Schmelzpulpa der Wir- 
bel-Zahnanlage, die Homzahne der 
Cyciostomen, die Epidermis von Ophi~ 
dium harhaium, &c.) Sitzb. K.-Boehm. 
Ges. Wissen. Prague, 1900, no. 14. ' 22 
p. must. 8°. Add. 1900.1 

Die primare Augenblase und 

der Augenbecher bei der Entwickelung 
des Seitenauges der Wirbeltiere. Anat. 
Anzeig., 1913, Bd. 44, 273-301, 16 pis. 

Add. 1913.1 

Proammoccetea, Petromyzon, Acipenser, Lo- 
phius, and Priatiurus studied. 

Sturtevant, E, L. Rapid growth of 
the pickerel (Esox reiiculaius) Amer. 
Naturalist, 1871, 6, 313-314. — 5. Rept. 
Comm. Inland Fisheries Massachusetts, 
1871. Add. 1871.1 

Sullivan, James. The history of 
the district of Maine. Boston, 1795. 
map. Add. 1795.1 

Notes on the salmon, sturgeon and alewife 
fisheries. 


Sutton, {Sir) John Bland. On an 
exostosis from a fish. Trans. Path. 
Soc. London, 1888, 39, 472-476. 

Add. 1888.1 

Suvorov, E. K. L’anchois de 
la Caspienne ( Harengula delicaiula 
Nordm.) et son importance indus- 
trielle (Text in Russian] Mater. Pozn. 
Russk. Rybolov., Petrograd, 1913, 3, 
no. 3, 1-55. Add. 1913.1 

R6sum6 in French. 

Swain, Joseph. A description of a 
new species of Hadroptenis {Hadrop^ 
terns .scierus) from southern Indiana. 
Proc. U. S. Nat. Mus., 1883 (1884), 6, 
252. Add. 1884.1 

Swainson, William. A treatise on 
taxidermy: with the bibliography of 
zoologists. (In vol. 126 of Lardner's 
Cabinet Cyclopaedia) London, 1840. 
8^ Add. 1840.1 

Taxidermy made easy; being 

plain and practical directions for pre- 
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serving, setting up and embellishing all 
l^ds of quadrupeds, birds, fishes, rep- 
tiles, insects, etc. 4th ed. London, 
1870. pi. 12®. Add. 1870.1 

Swan, Allan P. The fungus of 
salmon disease: its life and function. 
Rept. Proc. Belfast Nat. Hist. Soc. 
1888-89, 54-85. pi. Add. 1889.1 

Sweeney, 2. T. Data on fishes of 
Indiana. Bienn. Rept. Comm, Fish- 
eries & Game Indiana 1903-04 (1905), 
33-112. pis. & figs. Add. 1905.1 

Date on fishes. Bienn. Rept., 

Comm. Fisheries & Game, Indiana 
1905-06 (1906), 29-231. Add. 1906.1 

Swinburne, Henry. Travels in the 
two Sicilies in the years 1777-1780. 
Dublin, 1783. Add. 1783.1. 

Native names of fishes of Taranto, p. 251-252. 

Swithinbank, Harold^ & Bullen, 
G. E. The scientific and economic as- 

f ects of the Cornish pilchard fishery. 
, The food and feeding habits of the 
pilchard in coastal waters. Mera Pub- 
lic., no. 1. St. Albans, 1913. 27 p. 

Add. 1913.1 


The scientific and economic 

aspects of the Cornish pilchard fishery. 
II, The plankton of the inshore waters 
in 1913 considered in relation to the 
fishery. Mera Public., no. 2. St. 
Albans, 1914. 32 p. Add. 1914.1 

Syznson, Andrew. Large descrip- 
tion of Gallo-way, 1684. Edinburgh, 
1823, Add. 1823.1 

Quoted by R. Jameson in Edinburgh New 
Phil. Journ., 1826, 1, 187, as to shower of fishes. 

Szirmay, Andrds Igndcz. Disserta- 
tio inaug. medico-zoologica sistens: 
pisces aquarum Hungariae. Vindobo- 
nae (Vienna], 1840. 24 p. 4®. 

Add. 1840.1 

Sztripszky, Hiador. Daten zur Ge- 
schichte der ungarischen Fischerei. 
Anz. Ethnog. Abth. Ungar. Nat. Mus., 
Erganzungsheft, Beibl. 1, 1902, 89. 

Add. 1902.1 

Ueber die Fischerei in dem 

Szabolcser Morotva. Anz. Ethnog. 
Abth. Ungar. Nat. Mus., Erganzungs- 
heft, Beibl. 1, 1902, 167-169. 

Add. 1902.2 

Fishing methods with 4 figures of implements. 


T 


Tahara, Y, Ueber die giftigen Be- 
standteile des Tetrodon. Zeitschr. 
Med. Ges. Tokio, 1894, 8. — C, R. Cong. 
Intemat. Hyg. D4mog. 1894, Budapest, 
1896, 8, pt. 4, 198-207. Add. 1896.1 

Le poison du tetrodon. La 

Nature, 1912, 40, pt. 2, 238. 

Add. 1912.1 

French translation of Tahara, Y., 1910.1. 

Takahashi, A"., & Ishikawa, C. 
See Ishikawa & Takahashi. 

Takei, S. Edible and poisonous fish 
(Text in Japanese) 2 vols. Yedo, 1831. 
S'"- Add. 1831.1 

Tanaka, Shigeko. Figures and de- 
scriptions of the fishes of Japan. 
Tokyo, 1912-1914, nos. 5-15, p, 71- 
262. 53 pis. Add, 1912.1 

Forpreceding numbers sec Tanaka, S., 1911.2. 

Note on a Monopterus from 

Nijo, Kyoto [Text in Japanese) Gyo- 
gaku Zasshi [Journ. Ichthyol.) 1914, 
1, no. 1, 17-18. Add. 1914.1 

Note on an Acipenser from 

Hakodate [Text in Japanese) Gyo- 
gaku Zasshi [Joum. Ichthyol.) 1914, 
1, no. 3, 13. Add. 1914.2 

On the methods of collection of 

fishes [Text in Japanese) Gyogaku 
Zasshi (Joum. Ichthyol.) 1914, 1, 
no. 1, 2-5. Add. 1914.3 

Sexual differences of Hali- 

choeres jXBcilipterus [Text in Japanese) 
Gyogaku Zasshi (Joum. Ichthyol.) 
1914, 1, no. 1, 1-2. pi. Add. 1914.4 

Synopsis of Japanese fishes 

(Text in Japanese) Gyogaku Zasshi 
(Joum. Ichthyol.) 1914, 1 , no. 1, 8-11. 

Add. 1914.5 

Tanaka, Shigeho^ & Miyamoto, 
Kunimoto. On the fishes of the bay of 
Ise (Text in Japanese) Gyogaku 
Zasshi (Joum. Ichthyol.) 1914, 1, 
no. 2, 12-14. Add. 1914.1 

Tanaka, Shi^eho^ & Yoshinaga, 
Torama. Artificial propagation of Ma- 


(Topodus opercularis JText in Japanese] 
Gyogaku Zasshi [Joum. Ichthyol.) 
1914, 1, no. 1, 18-19. Add. 1914.1 

Ta^er, Z. L. The use of the elec- 
tric light in fishing. Bull. U. S. Fish 
Comm. 1885, 6, 464. Add. 1885.1 

— 7- On the appliances for collecting 
pelagic organisms, with special refer- 
ence to those employed by the United 
States Fish Commission. Bull. U. S. 
Fish Comm., 1894, 14, 143-151. 3 pis. 

Add. 1894.1 

— ^ Deep-sea explorations ; a general 
description of the steamer “Albatross,” 
her appliances and methods. Bull. 
U. S. Fish Comm., 1896 (1897), 16, 
257—428. 40 pis. & 76 figs. 

Add. 1897.1 

Taurke, F. Die Fischzucht und 
Fischhaltung in Gewassem aller Art 
uhd Grbsse, besonders in Teichen. 
Bautzen, 1908. 271 p. 8^ 

Add. 1908.1 

Tawara, R. Report on the poison- 
ous substance in Tetrodon (Text in 
Japanese) Chiugai Iji Shinpo, Tokio, 
1894, no. 344, 4-9. Add. 1894.1 

Taylor, J. E. The aquarium, its in- 
habitants, structure and management. 
Edinburgh, 1901. 316 p. illust. 

Add. 1901.1 

Fishes, p. 175-227. 

Taylor, Richard. Te Ika A Maui, 
or New Zealand and its inhabitants. 

2. ed. revised and enlarged, London, 
1870. Add- 1870-1 

Fishes (with native names), p. 410—414, p. 
623-628; fishing methods, p. 499. 

Taylor, R. E. Flying-fish. Nature. 
1880-81 (1881), 23, 388, Add. 1881.1 

Taylor, W. Edgar. Establishment of 
a biological station on the Gulf coast. 
Bull. if. S. Fish Comm. 1897 (1898), 

17, 18&-188. Add. 1898.1 

Tchistovich, Th. See Cistovii, F. J . 

Tello, Francisco. Las neUrofibrillas 
en los vertebrados inferiores. Traba- 
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ios Laboratorio Biologicas Universidad 
Madrid, 1904, 3, 147-150. 

Add. 1904.1 

Temminck., C J., & Schlegel, H. 
Pisces (In Siebold, Ph. Fr. von^ Fauna 
Japonica, sive descriptio animalium 
qufie in itinere per Japoniam suscepto 
annis 1823—30 collegit, etc.) 2 vols. 
Lugduni Batavorum, 1842-50, 323 p. 
160 pis. fol. Add. 1842.1 

Text and plates in separate volumes. 
Originally issued in parts, 1842-50. For 
dates of issue of these parts, note by Sher- 
born 4 Jentink in Proc. Zool. Soc. London. 1895. 
P- See also in Vol, II, Siebold. P. F. von, 

1o424 1 » 


Terra, Paul de. Vergleichende Ana- 
tomie des menschlichen Gebisses und 
die Zahne der Vertebraten. Jena, 1911. 
451 p. 200 figs. 8°. Add. 1911.1 

Teeth of Sshes, p. 197-221. 22 figs. 

An authoritative work with an extensive bib- 
uography. 


Tesson, A. de. Ph^nom^nes mari- 
^mes {suite). — Les poissons-caUats de 
Guaymas ou le chant des poissons . . . 
ies bancs de poissons, etc. Rev. Trl 
mest. Soc. Arch4ol. Avranches & Mor- 
tain, 1884, 2, 144. Add. 1884.1 

Teutleben, Ernst von. Ueber Kau- 
muskeln und Kaumechanismus bei den 
Wjrbelthieren. Arch. Naturg., 1874. 
Bd. 40, l.Th., 78-110. 7 pis. 

, Add. 1874.1 

Fische. p. 106-110. 

piallwitz, J., Schiller, K., & 
Schorler, B. See Schorler, Thall- 
witz & Schiller. 


Prosper. Sur deux coc- 
cidies nouvelles parasites de I’^pinoche 
et de la sardine. Ann. Microg., Paris, 
1890, 2, 475-484. Abstract in Jahresb. 
rortschr. Lehre Path. Mikroorganism., 
Braunschweig, 1894, 8, 449-450. 

Add. 1890.1 

See also Th^lohan, P., 1890.1. 


' p Sur deux sporozoaires nouveau; 
parwites des muscles des poissons 
C. R. Acad. Sci. Paris, 1891, 112 (pt 
3), 168-171. Add. 1891. 


. Sur des sporozoaires ind4ter- 
mm4s parasites des poissons. Joum. 
Anat. Physiol. Paris, 1892, 28, 163- 
171. 7 figs. Add. 1892.1 


Sur quelques nouvelles coccidies 
arasi^ des poissons. C. R. Acad. 

,oo 114 (pt. 3), 136- 

Physiol., Paris, 
1892,28, 151-152. — Jahresb. Fortschr. 


Lehre. Path. Mikroorg., Braunschweig, 
1894, 8, 448-449. Add. 1892.2 

See also Th^loban, P., 1892.2. 

Alterations du tissu musculaire 

dues ^ la presence de myxosporidies et 
de microbes chez le barbeau. C. R. 
Soc. Biol., Paris, 1893, 9. ser. 6, 267- 
270. Abstracts in Centralb. Bakte- 
riol., Jena, 1893, 14, 532. — Zeitschr. 
Fleisch. Milchhyg., Berlin, 1893, 4. 

Add. 1893.1 

Note sur une tumeur observee 

chez repinoche. C. R. Soc. Biol., 
Paris, 1893, 9. ser. 6, 591-592. 

Add. 1893.2 

Theobald, F . V. Thrasher or fox 
shark lAlopecias vulpes] at Rye. Zoo- 
logist, 1885, 3. ser. 9, 352. Add. 1885.1 

Thilo, Otto. Die K6ij>erformen der 
Fische und Seesaugethiere. Samml. 
Gemeinstand. Wiss. Vortrage, 1898, 
n. s. 13, 451. Add. 1898.1 

Sci. also Thilo. O., 1898.2 

SpeiTvorrichtungen im Tier- 

reiche. Biol. Centralb., 1899, 19, 504- 
517. 13 figs. Add. 1899.1 

Ergiinzungen zu meiner Ab- 

handlung Sperrvorrichtungen im 
Tierreiche.” Biol. Centralb., 1900, 20. 
451-460. 7 figs. Add. 1900.1 

Stop mechanisms in fishes. 

Stop or click mechanisms in the 

animal kingdom. Joum. Anat. Phy- 
siol., London, 1901, 16, 205-213. 2 

P*s- Add. 1901.1 

Catch mechanisms in fishes, i.e. catfish spines. 

Naturforschung und Technik 

(Kinematik im Tierreichj. Vortrag 
gehalten im Deutschen Museum am 29. 
Oktober 1910. Vortrage und Berichte 
Deutsches Museum, Munchen, [1910], 
Heft II. 24 p. 25 figs. Add. 1910.1 

Thomas, EughneArmand. DeThuile 
de foie de morue. Paris, 1854. 42 p 

Add. 1854.1 

Thomas, N. W. Natives of Aus- 
tralia (In his Native races of the British 
Empire) London, 1906. 256 p. illust. 

Add. 1906.1 

Fishing, p. 89-96; with the remora, p. 90; by 
poisoning the water with Duboisia. p. 89. 

T^omaasy. Marie Joseph Raymond. 
Histoire de la p^cherie dans les deux 
mondes. Revue Contemporaine, 1852 

P. Add. 1852.1 

Correct title for Thomaasy, M. J. R., 1852.1. 
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Thompson, Allen. On the develop- 
ment of the vascular system in the 
foetus of vertebrated animals. Part 
II. Edinburgh New Phil. Journ., 
1831, n. s. 10, 88—111. 2 pis. & 43 figs. 
— Froriep’s Notizen, 1833, 36, pt. 2, 

Add. 1831.1 

Deals with sharks and rays. 

David Purdie. Intro- 
duction to meteorology. Edinburgh 
& London, 1849. Add. 1849.1 

Rains of 6shcs, 162-164. 


^ Thompson, Edivnrd. Edible qual- 
ities of carp. Bull. U. S. Fish Comm., 
1884, 4, 176. Add. 1884.1 


Thompson, John. Voice of fishes. 
Mag. Nat. Hist., 1830, 3, 147. 

Add. 1830.1 


W. Wardlaw, & Gil- 
christ, J . D. F. See Gilchrist & 
Thompson. 


Thomson, Basil. The Fijians. A 
study of the decay of custom. London, 
1908. 396 p. Add. 1908.1 

Fishing with spears, bows and arrows, fences, 
etc., pp. 320-327. 


Thumm, Johannes. Ueber die 
Zucht von Aquarienfischen. Wochen- 
schr. Aquar.-Terrar. Kunde, 1907, 4 . 
Jahrg., 53-54. Add. 1907.1 

Oral gestation in Tilapia macrocephala from 
Bight of Benin. 


Thurston, Edgar [1855- ] In- 

spection of Ceylon pearl banks (In 
his Pearl and chank fisheries of the 
gulf of Manaar, p. 36-38. Bull. Ma- 
dras Govt. Mus., 1894, no. 1.) 

Add. 1894.1 

Figure and note on Rhinodon (ppicus, 

Rdm^svaram island and the 

fauna of the gulf of Manaar. Bull. 
Madras. Govt. Mus. 1895, no. 3, 79- 
138. Add. 1895.1 

Lists of fishes. 

Tiburtius, Tiburfz. Mittel, die 

grosser Kalte in den Teichen 
zu erhalten. Neue Gesellsch. Erzahl., 
1758, 1, 174. Add. 1758.1 

Vortheile bey den Fischwin- 

terungen und Aufeisen der Weyher. 
Frankische Samml., 1760, 6, 248. 

Add. 1760.1 


Thomson, J. Arthur [1861- ] 

The biology of the seasons. London. 
1911. 384 p. 11 pis. Add. 1911.1 

Joo® salmon, 

Cyclostomata or marsipo- 

branchs. (In Cunningham, J. T. 
(editor) Reptiles, amphibia, fishes and 
lower chordata. London, 1912, d. 
441-455) Add. 1912 1 

The lancelets. Cephalochorda. 

(In Cunningham, J. T. (editor) Rep- 
tiles, amphibia, fishes and lower chor- 
data. London, 1912, p. 457-473). 

Add. 1912.2 

Thoreau, H. D. Esox from Con- 
cord. Proc. Bost. Soc. Nat. Hist. 1856- 
59 (1859), 6, 430. Add. 1859.1 


— ^ — Forsok giorde vid fiske-plan tar- 
ing i sma skogs-sjoar. K. Swensk. Wet. 
Acad. Handl., 1768, 30-39. 

Add. 1768.1 

Versuche, Fische in kleine Wald- 

seen zu pflanzen. Konig. Schwed. 
Akad. Abhandl., 1768 (1771), 30, 32. 
Abstract in Comment I.ips., 17 , 59. 

Add. 1771.1 

See note under Kastner, A. G., in Pre-Linn, 
section. 

Teiche miissen im Winter nicht 

aufgehauen warden. Berlin Samml., 
1772, 4, 261. Add. 1772.1 

Mittel, die Fische in Teichen 

den Winter iiber vor dem Sterben zu 
bewahren. Zinkii Leipz. Samml., 
[1774) 2, 379. Add. 1774.1 


Thorndike, Edward L. A note on 
the psychology of fishes. (In his 
Animal intelligence: experimental stud- 
ies. New York, 1911, p. 169-171. 
2 figs.) Add. 1911.1 

Reprint of Thorndike, E. L., 1899.1. 

Thoulet, J. L’enseignement pra- 
tique de Toc^anographie dans les ^coles 
d^hydrographie et les 4coles de p^che. 
Bull. Trim. Enseign. P§ches Marit., 
Paris, 1911, 16 , 438-454. 


Untersuchung wie die Fische 

des Winters unter dem Eise zu er- 
halten. Dresd. Gel. Anz., 1759, 5. St. 
— Neu Hamb. Magaz., 1775, 94. St., 
372. Add. 1775.1 

Tiele, Pieter Anton, M^moire bib- 
liographique sur les joumaux des navi- 
gateurs n^erlandais r^imprim^s dans les 
collections de De Bry et de Hulsius . . . 

la plupart en la possession de F. Muller. 
Amsterdam, 1867. xii, 372 p. pi. 8®. 

Add. 1867.1 


Add. 1911.1 
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Nederlandsche bibliographie van 

land en volkenkunde. Amsterdam, 1884. 
288 p. Add. 1884.1 

Tigentedti Robert. Die Prodiik- 
tion von Warme und Wajmehaushalt 
(In Winterstein, Hans. Handbuch der 
vergleichenden Physiologie, Bd. Ill, 
Halfte 2, p. 1-104. 13 figs. Jena, 

1910). Add. 1910.1 

Fische, p. 47-48. 

Tikhenko, S. Sur Torigine du 
mesenchyme chez le sterlet {Acipenser 
rulhenus) Zool. Anz. 1906, 30, 728-730. 
2 figs. Add. 1906.1 

Tilney, Frederick. Contribution to 

the study of the h 3 T)ophysis cerebri 
with especial reference to its compara- 
tive hLstology. Mem. Wistar Inst. 
Anat. Biol., 1911, no. 2. 78 p. 2 figs. 
12 pis.. Add. 1911.1 

Comparative histology of the pituitary gland 
and a report of six hypophysectomics on Petro- 
myson, Squalus, Anguilla, l^cpidostcus. p. 28- 
35 . 

Tirant, Gilbert. Memoir sur les pois- 
sons de la riviere de Hue. Saigon, 1883. 
24 p. 8^ Add. 1883.1 

Titcomb, John W. Progress and 
experiments in fish culture during the 
past year in the Bureau of Fisheries. 
Trans. Amer. Fisheries Soc., 1906, 
67-74. Add. 1905.1 

R^ort on the propagation 

and distribution of food fishes. Kept. 
V. S. Fish Comm. 1903 (1905), 20-74. 

Add. 1905-2 

Aquatic plants in pond culture. 

1909. 31 p. pi. & 32 text-figs. 

Add. 1909.1 

The use of copper sulphate for 

the destruction of obnoxious fishes in 
ponds and lakes. Trans. Amer. Fish- 
eries Soc., 1914, 20-26. Add. 1914.1 

Tjeenk Willink, H. D. De “ Song- 
keat ” een Vischparasiet. Natuurk. 
Tijdschr. Nederl. Indie, Weltevreden, 
1905. 64 (10. ser. 8), 156-161. 

Add. 1905.1 

Todaro, Francesco. Gli organi del 
gusto e la mucosa bocco-branchiale dei 
Sel^i. (In Ricerche fatte nel labora- 
torio di anatomia normale della R. 
tJniyersita di Roma nelV anno 1872, 
publicate del Dr. F. Todaro, Roma, 
1873. 3 pis.) Add. 1873.1 

For French translation •«« Todaro, F., 1873.1. 


Tolke, C. The pollution of public 
waters by refuse from factories. Rept. 
U. S. Fish Comm. 1879 (1882), 7, 619- 
624. Add. 1882.1 

Tomes, Charles Sissmore. A manual 
of dental anatomy, human and com- 
parative. 7. edition, reviewed and ex- 
tended by H. W. Marett Tims & A. 
Hopewell Smith. London, 1914. 616 

p. illust. Add. 1914.1 

Teeth of fishes, chap, x, pp. 276-304, and 
elsewhere. 

Tomiolo, Aristide. I fregoriferi come 
mezzo impulsivo alia industria della 
pesca e alia ingienica conservazione 
dei pesci. Neptunia, Venezia, 1904, 

19, 164-173. Add. 1904.1 

Tomlinson, Charles. The rain- 
cloud and the snowstorm. London, 
1865. Add. 1865.1 

Rain of fishes, p. 193-194. 

Toppelins, 0. A. Disquisitio ana- 
tomica, nervum trigeminum partemque 
cephalicam nervi sympathici Gadi lotce, 
Linn., cum nervis iisdem apud hominem 
et mammalia comparans, quam . . . 
p. p. E. J. Bonsdorff . . . respondents 
O. A. Toppelius, &c. Inaug. Dissert. 
Helsingforsiffi, 1846. 52 p. pi. 4°. 

Add. 1846.1 

Tower, Ralph Winfred. Improve- 
ments in preparing fish for shipment. 
Bull. U. S. Fish Comm. 1899 (1901), 
231-235. Add. 1901.1 

Townsend, Charles Haskins [1859- 
] Notes on the natural history and 
ethnology of northern Alaska (In 
Healy, M. A. Report of the cruise of 
the revenue steamer ** Corwin” in the 
Arctic ocean, in the year 1885, Capt. 

M. A. Healy, commander. Ex. Doc. 
no. 153, House Representatives, 49. 
Cong., 3rd sess., Wasnington, 1887) 

Add. 1887.1 

Fishes, p. 95-96; 101-102. 

Description of a closing tow- 

net for submarine use at all depths. 
Rept. U. S. Fish Comm. 1894 (1896), 

20, 279-282. Add. 1896.1 

Pollution of streams — an ap- 
peal to anglers. Bienn. Rept. Comm. 
Fisheries & Game Indiana 1907-08 
(1908), 426-^32. Add. 1908.1 

See also Townsend, C. H., 1907.1. 

Water-throwing habit of fishes 

in the New York Aquarium. BiiU. 

N. Y. Zool. Soc., 1909, 488. 

Add. 1909.1 
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Townsend, C. H. 

The conservation of our rivers 

and lakes. Trans. Amer. Fisheries 
Soc. 1910 (1911), 101-114. 

Add. 1911.1 

The curious relationship of the 

freshwater mussel to fishes. Bull. 
N. Y. Zool. Soc., 1913, 16, 1046. 

Add. 1913.1 

Destruction of fishes by algae. 

Bull. N. Y. Zool. Soc., 1913, 16, 1048. 

Add. 1913.2 

A fine herd of sea horses (at the 

New York Aquarium) Bull. N. Y. 
Zool. Soc., 1913, 16, 1058. fig. 

Add. 1913.3 

Hatching grayling at the [New 

York) Aquarium. Bull. N. Y. Zool. 
Soc., 1913, 16, 1056-1057. 

Add. 1913.4 


Tracy, H, C. The fishes of Rhode 
Island. III. The fishes of the mack- 
erel family. 37. Ann. Rept. Comm. 
Inland Fisheries Rhode Island, 1907, 
33-64. 8 figs. Add. 1907.1 

A list of rare fishes taken in 

Rhode Island in the year 1906. 37. 

Ann. Rept. Comm. Inland Fisheries 
Rhode Island, 1907, 65-68. 

Add. 1907.2 

The fishes of Rhode Island. V. 

The flatfishes. 38. Ann. Rept. Comm. 
Inland Fisheries, Rhode Island, 1908, 
46-84. 9 figs. Add. 1908.1 

The fishes of Rhode Island. VI. 

A description of two young specimens 
of squeteague {Cynoscion regalis) with 
notes on their rate of growth. 38. Ann. 
Rept. Comm. Inland Fisheries, Rhode 
Island, 1908, 85-91. 2 figs. 

Add. 1908.2 


A long-lived fish. Bull. N. Y. 

Zool. Soc., 1913, 16, 1049. fig. 

Add. 1913.5 

A striped bass (Roccus lineatus) twenty-one 
years old. 

Notes of interest (on various 

fishes) Bull. N. Y. Zool. Soc., 1913, 
16, 1055-1056. figs. Add. 1913.6 

The private fish pond — a neg- 
lected resource. Bull. N. Y. Zool. Soc., 
1913, 16, 1053-1054. Add. 1913.7 

For full paper see Townsend, 1914.1. 


The fishes of Rhode Island. 

VII. The life history of the common 
eel. 39. Ann. Rept. Comm. Inland 
Fisheries Rhode Island, 1909, 43-55. 
2 pis. Add. 1909.1 

Traquair, Ramsay Heatley [1840- 
1912] For biographical sketches and 
obituaries, see Hussakof, L. 1913.2. 
See also McIntosh, W. C. in Zoologist, 
1912, 4. ser. 16, 464-466; Scottish 
Nat., 1913, p. 5: Horne, J. in Proc. 
Roy. Soc. Edinburgh, 1914, 33, 336- 
341. 


The scarcity of literature on 

the habits of fishes. Bull. N. Y. Zool. 
Soc., 1913, 16, 1042-1043. 

Add. 1913.8 

The whale shark \Rhineodon 

typus] Bull. N. Y. Zool. Soc., 1913, 
16, 1047-1048, 2 figs. Add. 1913.9 

Biological investigations in Long 

Island Sound. Bull. N. Y. Zool. Soc., 
1914, 17, 1161-1163. Add. 1914.1 

An interesting fish photograph. 

Bull. N. Y. Zool. Soc., 1914, 17, 1178. 

Add. 1914.2 

The spotted horse, Eques puneUxtus. 

New aquariums in America 

and Europe. Bull. N. Y. Zool. Soc., 
1914, 17, 1093-1094. 2 figs. 

Add. 1914.3 

Trachmann, Charles 0. Voracity 
of the haddock Nature, 

1889, 39, 9. Add. 1889.1 


History of research among the 

fossil fishes of Scotland. Nature, 1879- 
80 (1880), 21, 428-431. Add. 1880.1 

■ The platysomid fishes. Nature, 

1879-80 (1880), 21, 55. Add. 1880.2 

Notes on Chondrosteus adpen- 

seroides, Agassiz, Proc. Roy. Phys. Soc. 
Edinburgh, 1885-88 (1888), 9, 349-361. 
5 figs. Add. 1888.1 

Traube-Mengarini, Margherita. 

Recherches sur les gaz contenus dans 

la vessie natatoire des poissons. Arch. 

Ital. Biol., 1888, 9, 248-254. 

Add. 1888.1 

CdTMsiu^ auTotus and Lcuciscus studied. 


Treacher^ W. H. British Borneo : 
sketches of Brunei, Sarawak, Labuan 
and North Borneo. Journ. Straits 
Branch Roy. Asiatic Soc., 1889, no. 
20,13-74. Add. 1889.1 

Fishing methods; wiers, nets, spears, tuba, 
p. 62-65. 
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Tristram, H. B. Fish and hshing 
(In Smith, (Sir) William, & Fuller, J. 
M. A dictionary of the Bible, com- 
prising its . , . natural history. 2 
vob. (A. — JuttotL London, 1893, 
1073-1076. 4 figs.) Add. 1893.1 

Many earlier and less valuable editions. 

Trois, Enrico F. Considerazioni sul 
Dentex gibbosus. Atti Ileale Instit. 
Veneto Sci. Lett., Arti, 1886, 6. ser. 6, 
1-6. Add. 1886.1 

Catalogo delle collezioni d’ana- 

tomia comparata del r. Institute Veneto 
di Scienze Lettere ed Arti (1867-1900). 
Atti Reale Inst. Veneto Sci. Lett., 
Arti, 1899-1900 (1900), 69 (pt. 1), 63- 
261. Add. 1900.1 

Anatomicad preparations of fishes are in- 
cluded. 

Trojan, Emanuel. Ein Myxobolus 
im Auge von Leuciscus ruiilus. Zool. 
Anz-, Leipzig, 1909, 34, 679-682. 3 

figs. Abstract in Zool. Centralb., 
Leipzig, 1909, 16, 697. Add. 1909.1 

True, Frederick Williarn. Worms in 
fish. Forest & Stream, New York, 
1881, 16, 390. — Amer. Joum. Micros., 
New York, 1881, 6, 206. Add. 1881.1 

Trumbull, J. Hammond, & Jos- 
selyn, John. Etymology of the names 
of the menhaden. Kept. U. S. Fish 
Comm. 1877 (1879), 6, 11. 

Add. 1879.1 

Trybom, Filip. Jakttagelser om 
fisk och dekapoder fr&n Skagerack och 
Kattegat i Augusti 1901 och Februari 
1902 samt fr&n Oestersjon i Oktober 
1901. Svensk. Hydrog. Biol. Komm., 
Skrifter I, Goteborg, 1903. 

Add. 1903.1 

Observations on fish and decapods, from 
Skagerack and Kattegat in August, 1901 and 
February, 1902; also from the Baltic in October, 
1901, 

Tryon, G. W., & Binney, W.G. See 
Binney, & Tryon. 


Tscheiner, D. J. Die w'ohlerfah- 
rene Fischermeister oder ausfuhrlicher 
Unterricht in der gesamten Angel- und 
Netzfischerey imd dem Krebse- und 
Froschefang. Pesth, 1821. xii, 244 p. 
24 pis. 8®. Add. 1821.1 

Tsucbida, Toshizo. Preservation 
and casting of the specimens of fishes 
(Text in Japanese! Gyogaku Zasshi 
[Journ. Ichthyol.j 1914, 1, no. 1, 5-8. 

Add. 1914.1 

Tulian, E. A. Five years’ progress 
in fish-culture in Argentina. Trans, 
Amer. Fisheries Soc. 1910 (1911), 415- 
422. Add. 1911.1 

Turner, G. Official guide ito the 
Great International Fisheries Exhibi- 
tion, 1883) London, 1883. 60 p. illust. 
16°. Add. 1883.1 

Turner, William, & Wilson, S. H. 
On the structure of the Chondracan- 
thu3 lophii, with observations on its 
larval form. Trans. Roy. Soc. Edin- 
burgh, 1861-64 (1864), 23, 67-76. 16 
figs. Add. 1864.1 

Crustacean parasite of Lophius. 

Turpin, . Histoire naturelle et 

civile du Royaume de Siam. 2 vols. 
Paris, 1771. 12°. Add. 1771.1 

Many fishes of Siam named, and uses indi- 

cated. 

Turrantine, J. W. The fish-scrap 
fertilizer industry of the Atlantic coast. 
U. S. Dept. Agr. 1913, bull. no. 2, 1-50. 
6 pis. Add. 1913.1 

Tye, George Sherriff [ -1900] 

Fishes and mollusca. (In Handbook 
of* Birmingham. Prepared for the 
members of the Brit. Assoc. Advanc. 
Sci. 1886. Birmingham, 1886. xxi, 
378 p. map. 8°. Part iv. Zoology.) 

Add. 1886.1 

Tyrzer, E. E. Tumors and sporozoa 
in fishes. Joum. Boston Soc. Med. 
Sci., 1900,6,63-68. Ipl. Add. 1900.1 



Ulloa, Antonio de [1716-1795] No- 
ticias Americanas ; Entretenimientos 
physicos-historicos sobre la America 
Meridional, y la Septentrional Oriental 
[etc.] Madrid, 1772. 407p. Add. 1772.1 

Sobre las pescados particulares, p. 161-174. 
Ciguatera (fish poisoning), p. 170-171. 

A German version is entitled: 

. Physicalisch-historische Nach- 

richten vom sudlichen und nordost- 
lichen Amerika. Leipsic, 1781. 

Add. 1781.1 


Uznlauft, H* Der Molchfisch (Pro- 
topterus annectent). Blatt. Aquar.- 
Terrar. Kunde, 1895, 6. Jahrg. 185. 

Add. 1895.1 

Ungerer, Die Fischerzunft in 

Illhausern. Jahresber. Elsassischen Fi- 
scherei Ver. 1911 (1912), 63-78. 

Add. 1912.1 



De zwemblass der visschen. 
Tijdschr. Vereen. Nederl. Zeewezen, 
1905, 4. jaarg., 254. Add. 1905.1 

Vachell, Horace Anneslcy. Life 
and sport on the Pacific slope. New 
York, 1901. 393p. illust. Add. 1901.1 

Sea fishing, 307-334; fresh-water fishing. 335- 
344* 

Vaillant, L^n Louis [1834-1915] 
Remarques sur la disposition fonda- 
mentale des teintes chez un Echeneis 
vivant. Bull. Soc. Philomath. Paris. 
1883-84 (1884), 7. ser. 8, 5-7. 

Add. 1884.1 

Sur les esp^ces qui composent 

le genre Plesiops, Bull. Soc. Philomath. 
Paris, 1888, 8. s4r. 1, 57-60. Add. 1888.1 

— ; — Sur un genre nouveau (Neo- 
percis) pour la faune ichthyologique 
de PAtlantique. Bull. Soc. Philomath. 
Paris, 1887-88 (1888), 7. ser. 12, 7-. 

Add. 1888.2 

Vaillant, Lion, & Pellegrin, J. 
Poissons ten Kbroumiriei (In Gadeau 
de Kerville, Henri. Voyage zoologique 
en Khroumirie (Tunisia) mai-juin, 1906. 
Paris, 1908. xviii, 316 p. illust. 8°.) 

^ . Add. 1908.1 

Poissons (3 species), p. 93. 

Valenciennes, Achille [1794^1865] 
Nouvelles observations sur le Capitan 


de Bogota, Eremophilus rnutisii . . . 
(In Humboldt, F., & Bonpland, A. 
Voyage aux regions 4quinoxiales du 
nouveau continent fait en 1799-1804. 
pt. II, vol. ii, no. 10. Paris, 1811. 4^ 
& fol.) Add. 1811.1 

Poissons fossiles. Trans. GeoL 

Soc., 1829, 3. Add. 1829.1 

Osteolepis macrolepidotus, n. g„ n. sp. 

Ichthyologic. (In Du Petit- 

Thouars, A. Voyage autour du monde 
sur ... la V6nus, pendant . . . 1836- 
39. Zoologie, Paris, 1855. 355 p. 79 
pis. atlas. 8® & fol.) Add. 1855.1 

Rapport sur les collections . . . 

de mammiieres . . , recueillis par 
M. Albert Gaudry, k Pikermi, pr^s 
d'Athdnes, etc. C. R. Acad. Sci. Paris, 
1861, 62, 1295-1300. Add. 1861.1 

Describes AearUhomullus isabella n. g. et n. 
sp., p. 1300, (Smerdis), Miocene of Koumi, £u- 
bcea. 

Valkenberg, C. T. van. Over me- 
sencefale kem en wortel van den nervus 
trigeminus. Versl. K. Acad. Wet. 
Amsterdam, 1911, 19, pt. 2, 1352-1370. 

Add. 1911.1 

Van Doren, J, B. J. Herinneringen 
en Schetzen van Nederland's Oost In- 
dien. Amsterdam, 1858. Add. 1858.1 

Native names of fishes of Sangir islands. 
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Van Dyke, John C. The opal sea. 
New York, 1906. Add. 1906.1 

"Dwellers in the deep," p. 202-222. 

Varpakhovsku, Nikolai Arkadevich 
[1862 — ] Eine neue Phoxinus-Art. 
Zool. Anz., 1886, 9, 76. Add. 1886.1 

Die Susswasserfische des euro- 

paischen Russland [Text in Russian i 
St. Petersburg, 1898. 102 figs. 8®. 

Add. 1898.1 

Vasilyefl, S, M., & Mochalofl, ^f. I. 
Study of fish poisons [Text in Russian] 
Novosti Vet. Lit., St. Petersburg, 1885, 
2, no. 3, 1-6. Add. 1885.1 

Vauquelin, Louis Nicholas. Analyse 
der Eier des Hechtes. Deutsches 
Archiv. Physiol. (Meckel), 1818, 4, 60S. 

Add. 1818.1 

Translation of Vauquelin, L. N., 1S17.1. 

V&vra, V^lav. 0 vejcich iralocich 
[Egg cases of sharks, rays and chimaerai 
Vesmir, Prague, 1901, 30, 184. 4 figs. 

Add, 1901.1 

Verissimo, Jose. A pesca do pira- 
rucu. A pesca na Amazonia. Mono* 
graphias Brasileiras, 1895. Add. 1895.1 

Breeding habits of ATapaima gigas, p. 37-40. 

Vemeuil, E. de, Keyserling, A . de, 
& Murchison, R. 7. iSee Murchison, 
Verneuil, & Keyserling. 

Vicq-d'Azyr, Filix. De la structure 
de Torgane de I’ouie des oiseaux, com- 
pared avec colui de Thomme, des quad- 
rupedes, des reptiles et des poissons. 
Mdm. Acad. Sci. Paris, 1778 (1781), 
381-392. 2 pis. Add. 1781.1 

Correct citation for Vicq-d'Aryr, 1777.1. 

Sur la structure du cerveau 

des animaux comparde avec celui de 
I’homme. Mdm. Acad. Sci. Paris, 1783 
(1786), 468-504. 4 pis. Add. 1786.1 

Fishes, p. 473-475: 477-504. 2 pis. 

Victorini, Wenz. Max. Wie man 
die Weyher benutzen und die Karpfen 
auf Bohmische Weise erziehen konne. 
Abh. Churf. Baierschen Akad., c. 1775, 
no. 1. Add. 1775.1 

Vignon, Georges Conrtibution ^ 
il’dtude des intoxications alimentaire 
produites par les poisson. Paris, 1902.1 
^4p. Add. 1902.1 

Medical Thesis, Paris. 

Vigueron, H. La vision dans I'eau. 
La Nature, 1913, 42. ann., 1. sem., 
8-10. 7 figs. Add. 1913.1 


Villeneuve, . Von den Ohren 

des Secpferdes. Hamburg. Mag. 1760, 
24, 598-604. Add. 1760.1 

See also in Pre-Linn, section, 1756.1. 

Vincent, Harry. The sea fish of 
Trinidad. Port of Spain, 1910. 97 p. 
figs. Add. 1910.1 

Vincent, Swale. Comparative phy- 
siology of the suprarenal capsules. 
Proc. Roy. Soc. London, 1897, 61, 
64-72. Add. 1897.1 

Effects on other animals of suprarenal ex- 
tracts of elasmobranch and teleost fishes. 

Vincenzio di Eugenio, Voltolina. 
Osservazione intorno alia semina delle 
anguilline nolle valli Salsc. Neptunia, 
Venezia, 1902, 17, 174-176. 

Add. 1902.1 

L’industria valliva moderna nel 

Tenimento di Mesola [Pisciculture] 
Neptunia, Venezia, 1903, 18, 261-264. 

Add. 1903.1 

Virchow, Hans. Ueber Fischaugen. 
Sitzber. Phys. Med. Ges. Wurzburg, 
1881, 108. Add. 1881.1 

Dottersyncytium, Keimhaut- 

rand, und Beziehung zur Konkrescenz- 
lehre. Ergeb. Anat. Entwick., 1897, 
7, 594-651. Add. 1897.1 

Work done on elasmobranch and teleost eggs. 

Erkliirung gegen die Herren 

Whitman und Evcleshymer. Anat. 
Anz., Jena, 1897, 13, 271-278. 

Add. 1897.2 

Reply to Whitman’s strictures on Ftiller- 
born’s work on .4mta calva. 

Facher, Zapfen, Leiste, Bolster, 

Gefasse im Glaskorperraum von Wir- 
beltieren sowie damit in Verbindung 
stehende Fragen. Ergeb. Anat. Ent- 
wick., 1900, 10, 720-844. 

Add. 1900.1 

Linsenmuskel und gef&ssefQhrende L>eists der 
Fische, p. 799-818. 

Vogel, P. Neues illustriertes Jjehr- 
buch der Teichwirtschaft. Spezialwerk 
fiber Karpfen-, Schleien-, und Forellen- 
zucht in Teichen. Bautzen, 1913. 
656 p. 9 pis. text-figs. 8®. 

Add. 1913.1 

Voigt, Friederich Sigismund [1781- 
1850] System der Natur und ihre Ge- 
schichte. Jena, 1823. xii, 866 p. 8®. 

Add. 1823.1 

{translator) Das Thierreich, 

geordnet nach seiner Organisation . . . 
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Voigt, F. S. 

Nach der zweiten . . . Ausgabe uber- 
setzt und durch Zusatze erweitert von 
F. S. Voigt. 6 vols. Leipzig, 1831-43. 

Add. 1831.1 

This is a translation of Cuvier’s “Rdgnc ani- 
mal” with annotations by the translator. 

Volta, Giovanni Serafino. Degl’ im- 
pietrimenti del territorio Veronese, etc. 
Lettera al Sig. Vincenzo Bozza, 1789. 

_ _ Add. 1789.1 

100 Monte Bolca Sshes listed. 

Saggio filosofico critico sul vero 

element© vitale che respirano i pesci. 
Mantova, 1838. 8°. Add. 1838.1 

Voskobojnikov, M. Studien zur 
Kenntnis der Branchiomerie der Wir- 
beltiere. I, II (Text in Russian] 
Mem. Soc. Nat. Kiev, 1914, 24, no. 1, 
1-176. Add. 1914.1 

R6sum6 in German, 177-178. 

Vrolik, . Lettre a I’occasion 

d’une communication de M. de Quatre- 
fages sur la formation des monstres 
doubles chez les poissons. C. R. Acad. 
Sci. Paris, 1855, 40, 2 sem., 970-971. 

Add. 1855.1 

Vutskits, George. The following 
titles, supplied by the author, have the 
text in Hungarian. He has given Ger- 
man translations for the convenience 
of the reader. 

Daten zur Fischfauna des Plat- 

tensees. Potfuz. Term^sz. Kozl., Buda- 
pest, 1895, 34, 109-113. Add. 1895.1 

Daten zur Fischfauna des 

Plattensees und der Therraen von 
H^riz. Potfuz. Term(?sz. Kozl. [Er- 
ganzungshft. Naturw. Mittheil.), Buda- 
pest, 1895, 16-18. Add. 1895.2 

— ; — Ueber das Vorkommen des 
Lucioperca volgensis und Ahramis haU 
lerus im Plattensee. Potfuz. Term^sz. 
Kozl., 1896, 36, 5-8. Add. 1896.1 

, Alampetische und monstrose 

Fische im Plattensee. Potfuz. Term^sz. 
Kozl., 1897, 40, 36-39. fig. 

Add. 1897.1 

Daten zur Fischfauna des Plat- 
tensees — Das Vorkommen des 
caspiits delineaius im Plattensee. Term. 
Kozl., 1897, 29, 231-233. Add. 1897.2 

Der Kukukfisch (Rkodeus 

amarus) A Term^szet (Die Naturi, 
Budapest, 1897-98, 1 , 4-7. 2 figs. 

Add. 1897.3 


Plattensee Indiganen (Gobtus 

marmoratus und Pelecus cidtraius) A 
Termeszet, 1897-98, 2, 2-6. 2 figs. 

Add. 1897.4 

Ueber die Haufigkeit der einzel- 

nen Fischarten des Plattensees. Term. 
Kozl. (Naturw. Mittheil. j, Budapest, 
1897, 593-595. Add. 1897.5 

^ Das Leben der Fische in den 

einzelnen Monaten des Jahres. A Ter- 
m4szet, 1899. Add. 1899.1 

Aus dem Eheleben der Fische. 

A Termeszet, 1900-01, 4 (Fischerei 2), 
238-240. Add. 1900.1 

Aus dem Familienleben der 

Fische. A Termeszet, 1900-01, 4 
(Fischerei 2), 68-71. Add. 1900.2 

Die Fischfauna Kroatien^s. A 

Term4szet, 1900-01, 4 (Fischerei 2), 
133-135. 2 figs. Add. 1900.3 

Forellenfang. A Term4szet, 

1902-03, 6, 3-6. Add. 1902.1 

Von Tieren protegirte Fische. 

A Term6szet, 1902-03, 6, 3-6. fig. 

Add. 1902.2 

Die Fischfauna Ungarns. A 

Terradszet, 1903-04, 8, 266-283. 

Add. 1903.1 

Der Kampf mit einem Welse. 

A Term4szet, 1903-04, 8, 182-184. 

Add. 1903.2 

Das Leben der Torfmoore. A 

Term4szet, 1903-04, 7, 13-16. 3 figs. 

Add. 1903.3 

Ueber die Fischfeinde Lemeo- 

cera cyprinacea und L. esocina Burm. 
Haldszat (Fischerei), Budapest, 1903-04, 

6, 110-111; 116-117. 3 figs. 

Add. 1903.4 

Vaterlandische Lenueopodinen, 

Trachelistes macvlaius. Haldszat, 1903- 

04, 6, 17-^176. Add. 1903.5 

Wasserziichtige Plattenseefische. 

A Term4azet, 1903-04, 8, 121-124. fig. 

Add. 1903.6 

Blinde Fische. Hal4szat, 1904- 

05, 6, 123-125. Add. 1904.1 

— — ■ Der Fisch auf dem Tische der 
Alten. A Term4szet, 1904-05, 8, 278- 
280. Add. 1904.2 

Die Fischfauna Ungarns. A 

Term4szet, 1904-05, 8, 11-14. 

Add. 1904.3 
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Der Hecht, Esox Indus. Ha- 

14szat, 1904-05, 6, 58-60; 66-68. 

Add. 1904.4 

Der Karpfen. HaUszat, 1904- 

05, 6, 138-140. Add. 1904.5 

Die Laichzeit und die Laich- 

stette des Plattensee Schiels. Lucio- 
perca sandra. Hal4szat, 1904-05, 6, 
75-76; 85-86. Add. 1904.6 

Der Rapfen oder Schied. Ha- 

lAszat, 1904-05, 6, 166-167. 

Add. 1904.7 

; Was verfertigt man Alles aus 

den Fischen. A Termdszet, 1904-05, 
8, 206-208. Add. 1004.8 


Der Weis {Silurus glams) Ha- 

biszat, 1904-05, 6, 34-35. Add. 1904.9 

* Zur Frage der Plattenseefische- 

rei. Haldszat, 1904-05, 6, 106-109; 
114-115. Add. 1904.10 

• Die Farbe der Fische. Halds- 

zat, 1905-06, 7, 106-107; 114-116. 

Add. 1905.1 

„ Fischhybriden und Fischzucht. 

Hal4szat, 1905-06, 7, 141-143. 

Add. 1905.2 

Freundschaft und Feindschaft 

zwischen den Fischen. HaUszat, 1905- 
96, 7, 2Ht. Add. 1905.3. 

Giftige Fische. HaUszat, 1905- 

06, 7, 26-29. Add. 1905.4 


■ Die giftigen Fische unseres 

Vaterlandes. Hal4szat, 1905-06, 7, 
62-54. Add. 1905.5 


* Die Raubhsche des Flatten- 

sees. Haldszat, 1905-06, 7, 178-181. 

Add. 1905.6 

Die Bewegungsorgane der 

Jifiche. Haldszat, 1906-1907, 8, 134- 
141. Add. 1906.1 


__ "I — Horen die Fische oder nicht ? 
HaUiszat, 1906-07, 8, 76-78. 

Add. 1906.2 


Der Sichling (Pelecns cnXtratus] 
Haldszat, 1906-07, 8, 36-38. 

Add. 1906.2 


Fischkrankheiten im Platten- 
see. Halaszat, 1907-08, 9, 145-146. 
fig. Add. 1907.1 

Giftige Fische. Halaszat, 1907- 

08, 9, 91-92. Add. 1907.2 

Die Krankheiten der Fisch- 

skelete. Haldszat, 1907-08, 9, 17-19. 
3 figs. Add. 1907.3 

Die Rekonstrukzionsfahigkeit 

der Fische. Halaszat, 1907-08, 9, 52- 
53. fig. Add. 1907.4 

Geschwulstige und Schuppens- 

treibige Plattense^sche. Haldszat, 

1908-09, 10, 117-119. fig. 

Add. 1908.1 

Ueber das Gedachtniss der 

Fische. Haldszat, 1908-09, 10, 5-6. 

Add. 1908.2 

Was wusten die Alten von den 

Fischen und von der Fischerei. Halds- 
zat, 1908-09, 10, 183-188. Add. 1908.3 

Interossante Daten uber die 

Fischzucht des Micropterus sabnoides 
und Eupomatis aure^ls. Haldszat, 1909- 
10, 11, 60-61. Add. 1909.1 

Richtige und falsche Observa- 

tionen aus dem Leben unserer Siiss- 
wasserfische. Haldszat, 1909-10, 11, 
3-32. Add. 1909.2 

Neuere biologische Daten fiber 

unsere Siisswasserfische. Haldszat, 
1910-11, 12, 115-181. Add. 1910.1 

Ueber die Fischbastarde. Ha- 
ldszat, 1910-11, 12, 25-53. Add. 1910.2 

Unsere vaterlandischen Acipen- 

seriden. Haldszat, 1910-11, 13, 41-^9. 

Add. 1910.3 

Das Einheimischwerden des 

amerikanischen Sonnenfisches im Plat^ 
tensee. Term. Kozlany, 1912, 44, 
467-468. Add. 1912.1 

Die Tierwelt Ungams Fische 

1913. Fauna regni Hungariae. Pisces 
[Text in Hungarian and Latin) Buda- 
pest, 1913. 24 p. Add. 1913.1 


uT" — Sinnorgane der Fische. Zwei kranke Plattenseefische — 

Haldszat, 1906-07,8, 105-106. Eierstockcyste und Skolioee. Halds- 

Add. 1906.4 zat, 1913, 14, 7-8, 2 figs. Add. 1913.2 


w 


Waagen, William. Salt-range fossils. 
Productus limestone fossils: Pisces. 
[Carboniferous of Punjab, India.) Palse- 
ont. Indica, 1880, 13. ser. 1, 9-20. 
suppL, 73-81. Add. 1880.1 

Wagner, Christian. Die Goldfisch- 
ziichterei von Christian Wa^er zu 
Oldenburg. Deutsche Fischerei Zeitg., 
1879, 2. Jahrg., no. 29. — Kept. U. S. 
Fish Comm. 1878 (1880), 6, 679-684. 

Add. 1879.1 

Wakeham, Williamj & Rathbun, 
Richard. See Rathbun & Wakeham. 

Walbaum, Johann Julius [1724r- 
1799] Von dem Schwerd- oder Sage- 
fische des Herm Bauder. Schroters 
Journ. Liebhaber Steinreiches Conchy- 
leologie, 1774, 1, 312. Ibid., 2, 376. 

Add. 1774.1 

Beschreibung und Abbildung 

der Seelerche. Blenn. galerita. Berlin. 
Samml,, 1775, 7, 128. Add. 1775.1 

Beschreibung der Neunaugen, 

Bonderlich nach ihren innerlichen 
Theilen. Wittenberg. Wochenbl. 1778, 
11, 113. Add. 1778.1 

Beschreibung eines Schwerd- 

fisches. Liibecker Anz., 1778, 47. St. — 
Allemeueste Mannichfalt., 2 Jahrg., 
202. — Berlin. Samml., 1779, 10, 70-80. 

Add. 1778.2 

Beschreibung des Brillentragers, 

Tetrodon conspiciUum L. Hannov. 
Mag., 1779, 1578. Add. 1779.1 

Der Soldatenfisch, Chcetodon ca- 

pisiratus. Hannov. Mag., 1779, 1570. 

Add. 1779.2 

Von den verschiedenen Sorten 

des Herings und deren Benennungen 
in Norwegen. Hannov. Mag., 1780, 
1079. Add. 1780.1 

Beschreibimg der Hamburger 

Scholle (i. e. Pleuronectes platessa). 
Hannov. Mag., 1781, 1003, 1009. 

Add. 1781.1 

Beschreibung der Meemeunau- 

gen, Petromyzon marinus. Allemeueste 
Mannichfalt., 1783, 2. Jahrg. 433. 

Add. 1783.1 


Beschreibung des Butterfisches, 

Blennius gunellus. Allemeueste Man- 
nichfalt., 1783, 2. Jahrg., 444. 

Add. 1783.2 


Beschreibung eines Stiicks von 

einem versteinerten Horn eines Sage- 
fisches. Sclirift. Ges. Naturf. Freunde 
Berlin, 1784, 9, 477-478. Add. 1784.1 

Walcott, Allen M. Ray-skin rasps. 
Occas. Papers Bernice Pauahi Bishop 

Mus., Honolulu, 1900, 1, 32-33. 

Add. 1900.1 


Waldeyer, W. Die Geschlechts- 
zellen. (In Hertwig, O. Handbuch 
Entwickelungslehre der Wirbeltiere, 

Jena, 1906, 1, pt. 1.) Add. 1901.1 

This paper was published in 1901. Fishes, p. 
118-124, 9 figs.; 293-310, 16 figs.; 376-379. 

Walentowicz, A, Karpfenpest in 
Kanidw. Oesterr. Vrtljschr. Wiss. 

Veterinark., Wien, 1885, 64, 193-200. 

Add. 1885.1 

Walbeim, . Address on the 

fisheries of Norway. Trans. Amer. 
Fish-culturists^ Assoc., 1876-77 (1877), 
95-100. Add. 1877.1 


Walker, H. Wilfrid. Wandei^gs 
among the South Sea savages and in 

Borneo and the Philippines. 

1910. Add. 1910.1 

Many notes on fish and fishing. lUustration 
of fishing with tuba root to face p* 213. 

Wallace, Alfred Russel [ 1823 - 1913 ] 
My life — a record of events and 

opinions. 2 vols. London, 

& 459 p. Add. 1905.1 

Fishes of the Rio Negro, pp. 285-286. 3 pis. 
About 200 figures of fishes were drtw^but 
only 6 published. See also Regan, C. T., IWO.y. 


Vallem, Frederik M. Den 
ionalen fiskeriudstillning i Berlin 
Bergen, 1881. map. _ , 


Den interoationalen Fiskeriud- 
stillning i London, 1883. j 

j)ls. 

Waller, Horace {editor) The last 
journals of David Livingstone m cen- 
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tral Africa from 1865 to his death. New 
York, 1875. Add. 1875.1 

An American ed. of the London, 1874, ed. 

See also Livingstone, D., Add. 1875.1 

Wallich, George Charles (1815-1899] 
The structure and habits of Physalia. 
Intel!. Obs. 1862-63 (1863), 2, 362-368. 

Add. 1863.1 

Symbiosis of Physalia and fish. 

— On Physalia and certain scom- 
broid (?) fish which are frequently 
associated with it in tropical and sub- 
tropical seas. Ann. Mag. Nat. Hist., 
1869, 4. ser. 3, 8-10. Add. 1869.1 

Wallner, Julius. Beitrage zur Ge- 
schichte des Fischereiwesens in der 
Steiermark. I. Teil, Das Gebiet von 
Aussee. Graz & Wien, 1911. 134 p.— 

Abstract by Dr. J. Schultze in Arch. 
Fischereigesch., 1913, Heft 1, 207-209. 

Add, 1911.1 

Walpole, Spencer, The fish supply 
of London. Joum. Soc. Arts, 1882, 30, 
711-721. Add. 1882.1 

Walpole, S., & Buckland, F. See 
Buckland & Walpole. 


Warington, Robert. Observations 
on the natural history of the water- 
snail and fish [Gasterosteus leiurus] kept 
in confined and limited portion of water. 
Ann. Mag. Nat. Hist., 1852, 2. ser. 10, 
273-280. Add. 1852.1 

For continuation nee Worington, R. 1855.1. 

WiOTen, AndrewF. The red -snapper 
fisheries; their past, present and future. 
Bull. U. S. Fish Comm. 1897 (1898), 
17, 331-335. Add. 1898.1 

Wasson, Samuel. Survey of Han- 
cock county (Mainei Ann. Repts. 
Agric. Soc. Maine, 1877-78 (In 22. 
Ann. Kept. Maine Board Agric. 1877 
(1878)) Add. 1878.1 

Fisheries, p. 220-225. 

Watson, E. F., & Kofoid, C.A. See 
Kofoid & Watson. 

Watterbled, Notice sur les 

poissons migrateurs de TAllier. Actes 
Soc. Linn. Bordeaux, 1882, 4. s6r. 6 (36), 

Add. 1882.1 

Watson, J. Sketches of British 
sporting fishes. London, 1890. 143 p. 
8 • Add. 1890.1 


Walpole, S., & Huxley, T. H. 
Disease among the salmon of many 
rivers in England and Wales. 21. Ann. 
Kept. Inspector Fisheries lEngland and 
Wales), 1881 (1882). Add. 1882.1 

T H^1882 1*^*® Walpole. S., & Huxley. 

Walsh, John. Lettre k M. Franklin 
(concerning Torpedo) Obs. Phys. Nat. 
Hist, et Arts., 1774, 4 , 206-219. 

Add. 1774.1 

Walter, E. Das Kiemenfilter der 
Siisswasserfische. Neudammer Fische- 
rei Zeitg., 1903, 6, no. 49. 

Add. 1903.1 

Waxd, Henry Baldwin. The food 
suppler of the Great Lakes; and some 
experiments on its amount and dis- 
^^bution. Trans. Amer. Micr. Soc., 
1896, 17, 242-254. 2 pis. Add. 1896.1 


“ A. plea for the study of limn< 
biology. Trans. Amer. Micros. Soc 
1899 (1900), 21, 201-212. Add. 1900 


Ward, Thomas. Rambles of an Aus- 
ualian naturalist (Edited by Paul 
Fountain! liondon & New York. 1907. 
^8 p. Add. 1907.1 



TTai/ouu, jonnn. isenavior: an in- 
troduction to comparative psvchology. 
New York, 1914. 12°. Add. 1914.1 

^ 122-124. Motor habiu of 

fish. 192-195. Spectral range, 341. Sensitivity 
to wave lengtlis. 353. Auditory response, 389- 
J96. Sense of smell. 407-412. Taste. 412-415. 
Lommon chemical sense, 415-419. Contact 
sensitivity, 427. 

Wawn, W. T. The South sea is- 
landers, etc. London, 1893. 440 p. 

“*^st. Add. 1893.1 

methods of fishing illustrated, p. 316- 
338; 413; with the kite, p. 327. 

Way, E. Fish slime disease. Joum. 
Amer. Med. Assoc., Chicago, 1897, 28, 
1015. Add. 1897.1 

Weber, Ernst H . De aure et auditu 

hominis et animalium. Pars. I. De 
aure animalium aquatilium, <fcc. Lin- 
si®, 1820. 34, 134 p. 10 pis. 4°. A^ 
stracte in Bull. Soc. Philom., 1821. 118 
— Isis, 1821, col. 1059. Add. 1820.1 

CobuS^'fS^J^??' Tinea. Silurun glanie. 

Torpedo. Raja. 

Weeger, Emil. Die Aufzucht der 
Jborelle ^d dcr anderen Salmoniden. 
2. ed. Wien, 1892. 38 p. Add. 1892.1 

^treitigkeiten uher 

die Neufundlandfischerei. Deutsch. 
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Wehberg, H. 

Fischerci Zeitg., 1913, 36. Jahrg., 71- 
73; 93-94. Add. 1913.1 

Wehrmann, C. Recherches sur les 
propri4t4s toxiques et antitoxiques du 
sang et de la bile des anguilles et des 
viperes. Ann. Inst. Pasteur, 1897, 11, 
810-828. Add. 1897.1 

Weigelt, Curt, Neue Beitrage zur 
Frage der Schadlichkeit von Fabrick- 
und Hausabw^sern fur Fischzucht und 
Fischhaltung. Tagebl. Vers. Deutsch. 
Naturf. Aerzte., Salzburg, 1881, 64 , pt. 

2, 88-91. Add. 1881.1 

Weigold, Zu “ Verpflanzung 

von Schollen nach der Doggerbank." 
Deutsche Fischerei Zeitg., 1911, 34. 
Jahrg., 32. Add. 1911.1 

Weiss, Frederick Ernest. Excretory 
tubules in Amphioxus lanceolatus. 

Quart. Journ. Micr. Sci., 1890, 31, 489- 
497. 2 pis. Add. 1890.1 

Weiss, 0. Die Erzeugung von Ge- 
rauschen und Tonen. (In Winterstein, 
Hans. Handbuch der vergleichenden 
Physiologic, Bd. Ill, Halfte 1, Theil 1, 
p. 249-318. 18 figs. Jena, 1914). 

Add. 1914.1 

Lautiiusseningen der Fische, p. 305-311. 

Wells, Moms M. The reactions and 
resistance of fishes to temperature. 
Trans. III. Acad. Sci., 1914, 7, 48-59. 

Add. 1914.1 

Wells, William V. Explorations and 
adventures in Honduras, etc. New York, 
1857. 588 p. illust. Add. 1857.1 

Scattering notes of small value on fish and 
fishing, p. 35; 143; 212-213; 356; 368. Fishing 
with the chilpate {Sapindua aaponarta), p. 417- 
418. 

Welsh, W. W. List of fishes (In 
Bigelow, H. B. Explorations in the 
gulf of Maine. Bull. Mus. Comp. Zool. 
Harvard Coll., 1914, 68, 107-114). 

Add. 1914.1 

Weltner, W. Ueber einen Ekto- 
parasiten unserer Weissfische (Diplo- 
sUrmurn cuiicola), Blatt. Aquar. Terrar. 

Freunde, 1889, 10 , Jahrg., 51—53. 2 

figs. Add. 1889.1 

Zur Untersuchungen von Fisch- 

krankheiten. Blatt. Aquar.-Terrar. 
Freunde, 1894, 6. Jahrg. 169-172. 

Add. 1894.1 

Die Ichthyophthirius-Krankheit. 

Blatt. Aquar.-Terrar. Freunde, 1895, 
6. Jahrg. 8 p. 8 figs. Add. 1895.1 


Der afrikanische Molch- oder 

Schlammfisch, Protopterus annectens 
Ow'. Blatt. Aquar.-Terrar. Freunde, 
1896, 7. Jahrg. 220. Add. 1896.1 

Weltner, TF., & Nitsche, P. See 
Nitsche & Weltner. 

Wergeland, N. Vore indsoers og 
elves statsoconomiske vaerd, som teldt 
for fiskeavl. Meddel. Norsk Jager & 
Fisker-Forening, Christiania, 1878, 7. 
Jahrg., 1^7; 101-172. Add. 1878.1 

The economic values of lakes and rivers as 
suitable places for fish-culture. 

See also Wergeland, N. 1880.1 & 1880.2 

Werlosching, Johannes Bapiista. 
Besondere Verordnungen die Fische- 
reyen betreffend. Frankische Samml., 
1760, 6, 430. Add. 1760.1 

Wernicke, 0. La vision en los 

pescados. An. Circ. M^d. Argent., 

Buenos Aires, 1895, 16 , 49-54. 

Add. 1895.1 

Wetherill, Charles. Fish culture by 
land owners. Rept. Comm. Fisheries 
State of Pennsylvania, 1900 (1901), 
152-158. pi. Add. 1901.1 

Weyl, Theodor. Die Saulenzahl im 

elektrischen Organ von Torpedo oculat^. 
Centralb. Wiss., Berlin, 1882, 2(), 
273-277, Add. 1882.1 

Physiologische und chemische 

Studien von Torpedo. Zeitschr. Physiol* 

Chem., 1883, 7, 541-552. 188L 

11, 525-528. Add. 188d.l 

See also Weyl, Th., 1883.1 

Whitaker, Hersckel, Early history 
of the fisheries of the Great Lakes. 
Trans. Amer. Fisheries Soc., 163 

179, Add. 1892.1 

See also Whitaker. H., 1893.1 

Some observations on the moral 

phases of modern fish-culture. 

Amer. Fisheries Soc. 1895 (1896), 5^74. 

Add. loyo*! 

White, G. F. The properties and 

utilization of some marine animal oils. 

Trans. Amer. Fisheries Soc., 

79-91. Add. 1914.1 

White, Gertrude Marian. Associa- 
tion and color discrimination in mud- 
minnows and sticklebacks. 

Zool., 1919, 27, 443^98. 

Whiteaves, J. F. Notes on a dee^ 
sea dredging expedition around the 
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island of Anticosti in the gulf of St. 
Lawrence. Canadian Natural. & Quart. 
Joum. Sci., 1872, n. s. 7, 86-100. 

Add. 1872.1 

Report on a second deep-sea 

dredging expedition to the gulf of St. 
Lawrence, with some remarks on the 
marine fisheries of the province of 
Quebec. Ann. Rept. Dept. Mar. Fish- 
eries 1872 (1873), Fisheries Branch, 
append. K, 113-132. Add. 1873.1 

Report on further deep-sea 

dredging operations in the gulf of St. 
Lawrence, with notes on the present 
condition of the marine fisheries and 
oyster beds of part of that region. 6. 
Ann. Rept. Dept. Mar. Fisheries 1873 
(1874), Fisheries Branch, append. U, 
178-206. Add. 1874.1 

Whymper, Edward. Travels 
amongst the great Andes of the equator. 
New York, 1892. Add. 1892.1 

Pimelodus cyclopum, p. 117; 251-255; 363. 

Wiedersheim, R. Ueber die me* 
chanische Aufnahme der Nahrungs- 
mittel in der Darmschleimhaut. 
Freiburger Festschr. 56. Vrs. Deutsch- 
Naturf. Ges., Freiburg & Tubingen, 
1883, 8, supplement, 49^6. 

Add. 1883.1 

Wiegmazm, F. A, Bericht fiber die 
Fortschritte der Zoologie im Jahre 1834. 
Arch. Naturgesch., 1835, 2 , 268. 

Add. 1835.1 

Redescription of Meyen’s Pygidium fuacum. 

Wierzejski, Anton. Ueber Myxo- 
sporidien des Karpfens. (Text in 
Polish 1 Bull. Intemat. Acad. Sci. 
Cracovii, 1898, 129-145. Abstract in 
Zool. Centralb., Leipzig, 1899, 6, 270- 
272. Add. 1898.1 

iSee also, Wierzejski, A., 1898.1 for a prelimi- 
nary notice. 

Wiese, J . Ueber russische Fische- 
reien. Deutsch. Fischerei Zeitg., 1913, 
36. Jahrg., 499-500; 516-517; 530-532; 
544-545. Add. 1913.1 

Wiet, . L’61evage des salmo- 

nidcs k la ville. La pisciculture Pra- 
tique, 1899, 6, no, 11, 200. Add. 1899.1 

Wijhe. J. W. van. Die Kopfregion 
der Cranioten biem Amphioxus, nebst 
Bemerkungen fiber die Wirbeltheorie 
des Schadels. Anat. Anz., 1889, 4 , 
558-566. Add. 1889.1 

Ueber Amphioxus. Anat. Anz., 

1893, 8, 152-172. Add. 1893.1 


Wilcocks, J. C. Food of the rays. 
Zoologist, 1886. 3. ser. 10, 28-29. 

Add. 1886.1 

Wilcox, William A. Fisheries of the 
Pacific coast. Report U. S. Fish Comm. 
1893 (1895), 19, 139-304. Add. 1895.1 

Wilder, Burt Green. What is the 
morphologic status of the olfactory 
portion of the brain? Science, 1898, 
n. s. 7. 150-152. Add. 1898.1 

4 

The educational uses of sharks 

and rays, especially the Acanth {Squalus 
acanlhiasy “Horned dogfish”). (Ab- 
stract) Proc. 12. Meet. N. Y. State Sci. 
Teachers Assoc., 1907. 2 p. 

Add. 1907.1 

The taxonomic value of the 

brain. Science, 1911, n. s. 33, 389. 

Add. 1911.1 

Largely has reference to fishes. 

Wilhelm, 0., Henking, //., & 
Duge, F. See Duge, Henking, 
& Wilhelm. 

Wilkes, Charles. Narrative of the 
United States exploring expedition 
during the years 1838-1840. Phila- 
delphia, 1845. 5 vols. pis. & text- 

figs. Add. 1845.1 

Numerous notes and figures of methods of 
fishing. Porcupine skin helmets, vol. v, p. 48; 
noosing sharks, vol. v, p. 96. 

Wilkinson, . Ueber die Luft- 

blasen der Fische. Verkundiger, 1804. 
61. St., p. 485. Add. 1804.1 

Wilkinson, A. G. Salmon-fishing 
(in Mayer, A. M., Sport with gun and 
rod, etc., p. 401-448. New York, 
1883) Add. 1883.1 

This is probably the full title for Anon. no. 
284, iii. 

Willem, V . Les origines de I'audi- 
tion chez les vert^brds. Bull. Classe 
Sci. Acad. Roy. Belgique, 1913, 1231- 
1259. Add. 1913.1 

WUley, Arthur. Development of the 
atrial chamber of Amphioxus. Proc. 
Roy. Soc. London, 1890, 48 , 80-89. 

Add. 1890.1 

. Contribution to the natural 

history of the pearly nautilus. 1. Per- 
sonal narrative (In his Zoological re- 
sults based on material from New 
Britain, New Guinea, Loyaltv islands 
and elsewhere. Collected '1895-97. 
Cambridge, 1902, pt. vi.) Add. 1902.1 

Fish traps, with figures, p. 699; AmvhiHle 
strigaia, p. 718, with figure showing vertical 
svpmming. A$ymmetron caudatum, p. 724-725. 
With figure. 


198 


AMERICAN MUSEUM OF NATURAL HISTORY 


WIL 


Willey, A . 

Inland fisheries (In Education, 

science, and art. Ceylon Administra- 
tion Repts., Marine Biology, 1909, 
part IV, G9-G19). Add. 1909.1 

Acclimatization of fishes; fishing methods; 
fish propagation; oral gestation in Arius falca- 
ritts. 

Willey, A., Green, E. Ernest. ^ & 
Reeves, E. Gordon. See Reeves, E. 
Gordon, Willey, A., & Green, E. 
Ernest. 

Williams, Thomas. Organs of res- 
piration lof fishesi (In Todd, R. B., 
Cyclopsedia of anatomy and physiology. 
London, 1859, supp. vol. 5, 258-293. 
35 figs.) Add. 1859.1 

Williamson, Robert W. The Mafulu 
mountain people of British New Guinea. 
London, 1912. 364 p. 91 illust. 

Add. 1912.1 

Fishing, oommimistic, with wier nets, p. 192- 
194; with spiders-web nets, p. 193. 

a 

The ways of South sea savages; 

a record of travel and observation 
amongst the savages of the Solomon 
islands and primitive coast and moun- 
tain people of New Guinea. London, 
1914. 12°. Add. 1914.1 

Fishing with nets, weirs and spider-web nets, 
p. 230-231. 

Williamson, {Cantain) Thornas. 
The complete anglers vade mecum; 
being a perfect code of instruction on 
the above pleasing science, wherein are 
detailed a great variety of original 
practices and inventions. London, 
1825. 18 pis. 12°. Add. 1825.1 

Other editions: London. 1803 & 1808, xi, 
316 p.; 1822. 

Williamson, William D. The his- 
tory of the state of Maine, from its 
first discovery, A. D. 1602, to the sep- 
aration, A. D. 1820, inclusive. 2 vols. 
Hallowell, 1832. Add. 1832.1 

Chapter on fishes, vol. I, 150-164. 

Wills, James itranslatqf) . Natural 
history notes — a fishing fish — from 
a native manuscript. Antananarivo An- 
nual, 1897, 6, no. xxi, pt. 1. Add. 1897.1 

Fishing with the remora, p. 123. 

Wilmot, . {Address on identity 

of sea-trout and speckled trouti Trans. 
Amer. Fish-Cult. Assoc. 1876-77 (1877), 
111-115. Add. 1877.1 

Wilson, Charles BraTich [1861- ] 

North American parasitic copepods 
belonging to the family Caligidae. 


Proc. U. S. Nat. Mus., 1905, 28 ; 1907, 
31; 1908, 33. Add. 1905.1 

i. Caligince, 28 , 479-672. 25 pis. 50 text- 
figs. 

ii. Trebin® and Eurypherin®, 31 , 669-720. 
6 pis. 19 text-figs. 

iii &, iv. A revision of the Pandarins and 
Cecropin®. 33 , 323-490. 26 pis. 18 text-figs. 

North American copepods; new 

genera and species of Caliginse. Proc. 
U. S. Nat. Mus., 1908, 33, 593-627. 
8 pis. Add. 1908.1 

From fishes at Beaufort, N. C. 

Descriptions of new species of 

parasitic copepods in the collections of 
the United States National Museum. 
Proc. U. S. Nat. Mus., 1912, 42 , 233- 
243. 5 pis. Add. 1912.1 

Crustacean parasites of West 

Indian fishes and land crabs, with de- 
scriptions of new genera and species. 
Proc. U. S. Nat. Mus., 1913, 44 , 189- 
277. 36 pis. Add. 1913.1 

Wilson, ^dmuTufRccc/ier [1856- ] 

On multiple and partial development 
in Amphioxus. Anat. Anz., 1892, 7 , 
732-740. Add. 1892.1 

Amphioxus and the mosaic 

theory of development. Joum. Mor- 
phol., 1893, 8, 579-638. Add. 1893.1 

The cell in development and 

inheritance. New York, 1900. 483 p. 
194 figs. Add. 1900.1 

Columbia University Biological Series, iv. 

This is the second edition, revised, enlarged, 
and many times reprinted. The first appeared 
in 1896. 

Wilson, George. On the emplo 3 anent 
of the living electrical fishes as medicd 
shock machines (Abstract) Edinburgh 
New Phil. Journ., 1857, 6, 330-331. 

' Add. 1857.1 

Wilson, {Ca-pt.) James. A mission- 
ary voyage to the southern Pacific 
ocean, performed in the years 1796, 
1797, 1798, in the ship “ Duff,” com- 
manded by Capt. James Wilson, etc. 
London, 1799. Add. 1799.1 

Fishing, 365-388; by seines, hooks, spears, 
weirs, floats, the mast, noosing sharks, diving, 
bupoonSi etc* Poisoning by eating fish. 

Wilson, J. P. A. Fish poisoning. 
Brit. Med. Journ., London, 1887, 2, 
992. Add. 1887.1 

Winterstein, Hans. {Editor) Hand- 
buch der vergleichenden Physiolope. 

Jena, 1911. Add. 1911.1 

This work, published in parts, was begun m 
1911 and is not yet finished. It contmM m 
tensive bibUographies under each contnbuting 

author. 
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Die physikalisch-chemischen 

Erscbeinungen der Atmimg (In Win- 
terstein, Hans. Handbuch der ver- 
gleichenden Physiologie, Bd. I, Halfte 
2, p. 1-264. 68 figs. Jena, 1912.) 

Add. 1912.1 

Hsche, p. 131-189. 17 figs. 

Winther, M, Literatune scientise 
renun naturaliiun in Dania, Nor- 
vegia & Holsatia usque ad annum 
MDCCCXXIX. Havmae, 1829. 233 p. 

Add. 1829.1 

White, G, F., & Slyke, D. D, van. 
See Slyke & White. 

Witry, Everlange de. Sur les glosso- 

E ^tres et les bufonites. M4m. Acad, 
ci. Bruxelles, 1780, 2, pt. 3. 

Add. 1780.1 

Wollaston, A. F. R. Pygmies and 
Papuans; the stone age today in Dutch 
New Guinea. London, 1912. 352 p. 
must. Add. 1912.1 

Fishing methods employed in southern New 
Guinea, p. 120-123. 

WolterstorfE, W. Die Gattung 
Xiphophorus Heckel. Blatt. Aquar.- 
Terrar. Kunde, 1914, 25. Jahrg., 94-96. 
2 figs. Add. 1914.1 

Wood, John George [1827-1899] 
Homes without hands, being a descrip- 
tion of the habitations of animals, 
classed according to their principle 
of construction. London, 1867. 

Add. 1867.1 

Neat-building fishes. 

Bible animals; being a descrip- 
tion of every living creature mentioned 
in the Scriptures from the ape to the 
coral. New . . . edition, London, 1876, 
xxix, 652 p. 24 pis. illust. 8®. 

Add. 1876.1 

Other editions, 1868 & 1869. 

Wood, R. W. Fish-eye views and 
visions under water. Phil. Mag. & 
Joum. Sci., 1906, 6. ser. 12, 159-162. 
pi. Add. 1906.1 

See also Wood, R. W., 1906.1. 

Woodcock, H. M. Note on a re- 
markable parasite of plaice and flound- 
ers. Proc. Trans. Liverpool Biol. Soc., 
1903-04 (1904), 18, 143^152. 7 figs. 

Abstract in Bull. Instit. Pasteur, 1904, 
2, 426. — Jahresb. Fortschr. Lehre 
Path. Microorg., Leipzig, 1906, 20, 168. 

Add. 1904.1 

See also Woodcock. H. M.. 1903.1. 


On myxosporidia in flat fish. 

Proc. Trans. Liverpool. Biol. Soc,, 1903- 
04 (1904), 18, 126^142. pi. Abstracts 
in Bull. Institut. Pasteur, Paris, 1904, 
2, 427. — Journ. Roy. Micros. Soc., 
London, 1904, 661. — Jahresb. Fort- 
Bchr. Lehre Path. Microorg., Leipzig, 
1906, 20, 164-165. Add. 1904.2 

See also Woodcock, H. M., 1903.2. 

Note on the identification of the 

(microsporidian) parasite. Proc. Trans. 
Liverpool Biol. Soc,, 1906-07 (1907), 
21, 307-308. 3 figs. Abstract in Bull, 
Instit. Pasteur, Paris, 1907, 6, 439. 

Add. 1907.1 

See also Woodcock, H. M.,* 1906.1. 

Woodford, C.M. A naturalist among 
the head-hunters, being an account of 
three visits to the Solomon islands in 
the years 1886, 1887, and 1888. Lon- 
don, 1890. 249 p. illust. 

Add. 1890.1 

Habits of sharks, p. 35 dc 37 : of Periophthal- 
mus, p. 96. Fishing wth square dip-net, p. 163, 
with pearl shell hooks, p. 165. 

Woodley, G. On the present state 
of the Scilly islands, their vast im- 
portance to the British empire, with a 
particular account of their fisheries. 
London, 1822. map. 8®. 

Add. 1822.1 

Woodrofle, Joseph F. The upper 
reaches of the Amazon. London, 1914. 

Add. 1914.1 

Native names of fishes, p. 39. 69, 97, 256- 
259. Habits of piranha, p. 95, 118. Penetra- 
tion of iirethra by Candiru. p. 95-96. Fishing 
method, p. 129-131, 158. 

Woodward, Arthur Smith [1864— 
] On the fossil-teleostean genus 
Rhacolepis Agass. Proc. Zool. Soc. 
London, 1887, 535-542. 2 pis. 

Add. 1887.1 

Note on an abnormal specimen 

of the dentition of Rhinoptera. Ann. 
Mag. Nat. Hist., 1888, 281-283. fig. 

Add. 1888.1 

On the cretaceous selachian 

genus Synedochus. Geol. Mag., 1888, 
3. dec. 6, 496-499. fig. Add. 1888.2 

Note on a species of Pholi- 

dophorus \P. niiidu8\ from the Rhsetic 
paper shales of Wigston. Trans. Leic. 
Liter. Phil. Soc., 1889, n. s., pt. XI, 
22-23. Add. 1889.1 

On the occurrence of the Devo- 
nian ganoid Onychodus in Spitzbergen. 
Geol. Mag.. 1889. 3. ser. 6. 499-500. 
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Woodward, A. S. 

Abstract in Kept. Brit. Assoc., 1889, 
584. Add. 1889.2 

(Review of] Fauna der Gaskohle 

und der Kalksteine der Permformation 
Bohmens, Bd. ii, Heft 3, by Anton 
Fritsch. Nature, 1889, 39 , 196-197. 

Add. 1889.3 

Description of a fish-skull (In 

Lydekker, R. Note on certain verte- 
brate remains from the Nagpur dis- 
trict. Records Geol. Surv. India, 1890, 
23, 20-24.) Add. 1890.1 

Describes Belonostomw (?) indicw n. sp. from 
Lameta beds at Dongargaon. 

Fossil fish: translated and re- 
vised by A. S. Woodward. (In Zittel, 
K. A. von, Text-book of palseontology 
. . . English edition, &c. London & 
New York, 1902, vol. II.) Add. 1902.1 

Fossil fish remains from Natal. 

Pt. I. Notes on Cretaceous fish teeth 
from the mouth of the Umpenyati river, 
Natal, pp. 99-100. Pt. II, Note on 
some fossil fish scales from the coal 
measures of Somkele, Zululand. 3. 
Rept. Geol. Surv. Natal & Zululand, 
1907, 99-101. pi. Add. 1907.1 

On some remains of Pachycor- 

mus and Hypsocormus from the Jurassic 
of Normandy. Mem. Soc. Linn. Nor- 
mandie, 1908, 23, 29-34. pi. 

Add, 1908.1 

The fossil fishes of the English 

Wealden and Purbeck formations. Part 
II. Monogr. Pakeontogr. Soc., 1918, 
70 , 49-104. 10 pis. Ibid., 1919, 71 , 

105-148. 6 pis. Add. 1918.1 

For Part I, see Woodward. A. S., 1916.1. 

Worth, S. G. Fish culture in North 
Carolina (InPolk, L. L. Report of the 
North Carolina commissioner of agri- 
culture, 1877-78. Pub. Doc. no. 8, 
session General Assembly, 1879). Ra- 
leigh, 1879. 26 p. Add. 1879.1 

Report of superintendent of 

fish and fisheries for the years of 1879^ 
1880 (In Report of the board of agri- 
culture to the General Assembly of 
North Carolina, 1879-1880, p. 25-51). 
Raleigh, 1881. Add. 1881.1 

Fish culture in North Carolina. 

Monthly Bull. N. C. Bd. Agric. August 
1883, 3-8. Add. 1883.1 

Second biennial report of super- 
intendent of fish and fisheries of North 


Carolina (for 1881-82) (In Report of 
the board of agriculture, document no. 
18, session of the North Carolina 
Legislature. 1883, p. 62-81) Raleigh, 

1883. Add. 1883.2 

The fishing industry of North 

Carolina. Monthly Bull. N. C. Dept. 
Agric., March, 1884, 8-9. Add. 1884.1 

Single seine haul of 400,000 alewives. 

Report upon the propagation 

of striped bass at Weldon, N. C., m the 
spring of 1884, Bull. U. S. Fish Conun., 

1884, 4 , 225-231. pi. Add. 1884.2 

Third biennial report of the 

superintendent of fish and fisheries, of 
the state of North Carolina, for the 
years 1883-84, p. 35. Raleigh, 1885. 

Add. 1885.1 


Report on the propagation and 

distribution of food-fishes. Rept. U. S. 
Fish Comm. 1893 (1895), 19 , 78-138. 

Add. 1895.1 

Striped bass hatching in North 

Carolina. Trans. Amer. Fisheries Soc., 
1903, 98-102. Add. 1903.1 

Fresh-water shrimp, a natural 

fish food. Proc. 4. Intemat. Fishe^ 
Congr., Washington, 1908. Bull. U. S. 
Bur. Fisheries, 1908 (1910), 28, P^- 
853-858. Add. 1910.1 


Observations concerning the 

natural food of small-mouth black bass 

fry at Mammoth Spring, Ark. Trans. 

Amer. Fisheries Soc. 1910 , 

14« Add. 1911.1 


Wright, C. R, Alder, & 

C. A. Animal and vegetable fixed oils, 

fats, butters and waxes. Their prep- 
arations and properties. 2 d edit ion- 
London, 1903- Add. 1903.1 

Numerous references to 6sh oils and their 
uses. 


Wright, E. Perceval [1834-19101 Six 
onths at the Seychelles. Spicilegia 
3 ologica, Dublin, 1870, pt. 1. 


* 1 1 *1 O^A 1 


Notes on Rkineodon typus, p. 64-65. 

On a new genus and specif of 

the familv Pandarina. Proc. Roy. Insn 
Acad., 187^77 (1877). 58^|84.^^^^ ^ 

Contains notes on Rhineodon typus, the host 
of the parasite. 

Animal life: being a serte of 

descriptions of the various sub-king- 
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doms of the animal world. London, 
[18791 iUust. roy. 8°. Add. 1879.1 

Has a sectioQ on fiabes, p. 415-468, describ* 
ing, among others, Rhijuodon typua, 

Wright, E. Percevf^ {iranslalor) See 
7iguier,L., Add. 1891.1. 

Wright, Harrison. Report of a 
committee of the Wyoming Historical 
and Geological Society on the early 
shad fisheries of the north branch of 
the Susquehanna river. Bull. U. S. 
Fish Comm. 1881 (1882), 1, 352-379. 

Add. 1882.1 

Wright, Robert Ramsay. Prelimi- 
nary report on the fish and fisheries of 
Ontario. Kept. Ontario Game & Fish 
Comm., 1892, 422-476. Add. 1892.1 

Wright, Sidney. The romance of the 
world's fisheries. Interesting descrip- 
tions of the many and curious methods 
of fishing in all parts of the world. Lon- 
don, 1908. 320 p. illust. 

Add. 1908.1 

Wright, Thomas. Popular treatises 
on science written during the Middle 
Ages. London, 1841. 140 p. 8®. 

Add. 1841.1 

WtirtE, Geo. Ceph. (respond.) Dis- 
sertatio: Affinitatum animalium tabula 
brevi commentario illustrata. Argen- 
torati, 1777. 15 p. pi. 4^ 

Add. 1777.1 

Job. Hermann, praset. 

Another edition, Argentorati, 1783. 

WHlfl, Joh. Christ. Ichthyologia 
cum amphibiis regni Borussici methodo 


Linnaeana disposita. Abstract in Com- 
ment. Lips., 16, 96. — Jen. Gel. Zeit., 
1766. — Erl. Gel. Beytr., 1766, 534. — 
Getting. Gel. Anz., 1766, 648. 

Add. 1766.1 

Abstracts of Wulff, Job. Christ., 1765.1. 

Wutte, M. Alte Fischereiordnun- 
gen in Kamten. Oesterr. Fischerei- 
Zeitg., 1912, 9, 131-134. Add. 1912.1 

Wyman, Jeffries [1814^1874] lAs- 
carides from Cyclopients lumpus] Proc. 
Boston Soc. Nat. Hist., 1841-^ (1844),,. 

I, 103. Add. 1844.1 

[Echinorhynchus nodosus in the 

striped bassi Proc. Boston Soc. Nat. 
Hist,, 1841^ (1844), 1, 95-96. 

Add. 1844.2 

lOn the eggs of the skate) Proc. 

Boston Soc. Nat. Hist., 1851-54 (1854), 
p. 165. Add. 1854.1 

(Remarks on a bagre whose 

breeding habits had just been de- 
scribed by Mr. John Green) Proc. 
Boston Soc. Nat. Hist., 1858, 6, 328. 

Add. 1858.1 

Oral gestation in a catfish from Surinam. 

On the mode of impregnation 

of the ova in Pomotis. Proc. Boston 
Soc, Nat, Hist., 1862-63 (1863), 9, 253. 

Add. 1863.1 

On the occurrence of eels in the 

abdominal cavity of the cod. Proc. 
Boston Soc. Nat. Hist., 1866-68 (1868), 

II, 364. Add. 1868.1 
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Yamawaki, Gi. On poisoning by 
the fugu fish (Tetrodon) [Text in 
Japanese! Iji Shinbun, Tokio, 1883 
(May 5). Add. 1883.1 

Yarrell, WUliam [1784-1856] On 
the preservation of whitebait (Clupea 
alba Yarr.) alive. Proc. Zool. Soc. 
London, 1830-31 (1831), 13. 

Add. 1831.1 

On the occurrence of the an- 
chovy in the Thames. Proc. Zool. Soc. 
London, 1838, 66. Add. 1838.1 

Yoshinaga, Torama, & Tanaka, 
Shigeko. See Tanaka & Yoshinaga. 

Young, I. C. The shore fisheries of 
Massachusetts. Rept. Conun. Inland 
Fisheries & Game, Massachusetts, 1894 
(1895), 33-34. Add. 1895.1 

Young, Thomas. Narrative of a 
residence on the Mosquito Shore. 
London, 1847. 172 p. Add. 1847.1 

Many incidental notes of but little value on 

fish and fishing. List of fishes — local names — 

p. 21-22. 

Younger, John. River angling for 
salmon and trout, with a memoir of 
the author: together with a treatise on 


the salmon, and a list of the Tweed 
salmon-casts. Kelso & Edinburgh, 
1864. xii, 220 p. 16°. Add. 1864.1 

Other editions are: Edinburgh, 1840; Kelso 
& Edinburgh, 1860. 

Yung, E. J. J. Recherches sm la 
digestion des poissons (Histologic et 
physiologie de Tintestine) Arch. Zool. 

Exp4r., 1899, 3. ser. 7, 121-201. pi. ^ 

Add. 1899.1 

Extensive bibliography. 


Deux cas t4ratologiques. Arch. 

Sci. Phys. Nat. Geneve, 1914, (4), 37, 
76-77. Add. 1914^ 

Nageoire suppl4mentaire chez Tinea vvXoarU. 


La station de zoologie lacustre 

de rUniversit^ de Gendve et les varia- 
tions quantitatives du plankton da^ 
le L4man. 9. Congr^s Intemat. Zool., 

Monaco, 1913 (1914), 98-112. 5 figs. 

Add. 1914.2 


i. Technique de la capture du plankton, p. 
100-105. 

ii. Dosage du plankton, p. 105-107. .. 

iii. Recensement des diverses especes pe 
dques. p. 107-108. 

iv. Pfiches en 6tage. p. 108. 

V. H^sultats g4n4raux relatifs k 
ion du plankton et ses variations quantitati 

). 108-109. 
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Zachazias, OUo. Skizze eines 
Spezialprogrammes fiir fischereiwis- 
senschaftliche Forschungen. Fischerei 
Zeitg., 1904, 7 , no. 39. 4 p. — Zeitschr. 
Allgem. Phvsiol., 1905, 6, Referate, 10. 

Add. 1904.1 

Zahn, Gtistav. Flora, amphibia, 
reptiles and fish of the Seeberg. (In 
Naturwissenschaftliches und Geschicht- 
liches vom Seebere. Naturwissensch. 
Ver. Gotha, 1901. ^8^) Add. 1901.1 

Zampieri, C. Produzione natural! 
ehe si ritrovano nel Museo Ginanni in 
Ravenna. Lucca, 1762. Add. 1762.1 

Boica fishes studied & classified. 

Zavattari, Edoardo. Muscoli ioidei 
dei sauri (In Rapporto con i muscoli 
ioidei degli altri vertebrati. Part ii) 
Mem. R. Accad. Sci. Torino, 1910, 2. 
ser. 61, 53-134. pi. Add. 1910.1 

Pesci, p. 55-60. 

Zietz, Amandus H. C. Description 
of a hitherto undescribed species of 
shark \Scyllium irincenti] from Inves- 
tigator strait. Trans. Roy. Soc. South 
Australia. 1908, 32, 287. Add. 1908.1 

A synopsis of the fishes of 

South Australia. Trans. Roy. Soc. 
South Australia, 1908-1909, 32 & 33 . 

Add. 1908.2 

i. Leptocardii, Cyclostomata, Plagiostomi, 
and Holocephali. 1908. 32. 288-293. 

ii. Clupeidce to Syngnathidce. ibid., 294-299. 

iii. Syngnathide contd. to Serranidee, 1909. 
88. 263-269. 


Zschokke, Fritz [1860- ] Ueber 

Bothriocephalenlarven in Trutta salar. 
Centralb. Bakter. Parasitenk., 1890, 
7, 393-396; 435-439. 5 figs. 

Add. 1890.1 

Die Parasitenfauna von Trulta 

salar. Centralb. Bakter. Parasitenk., 
1891, 10, 694-699; 738-745; 792-801; 
829-838. 8 tables. Add. 1891.1 

Complete reference for Zschokke, F., 1889.1 

Zur Faunistik der parasitischen 

Wiirmer von Siisswasserfischen. Cen- 
tralb. Bakter. Parasitenl^., 1896, 19, 
772-784; 815-825. Add. 1896.1 

Myxobolus hicaudatus n. sp., 

ein Parasit der Core^oniden des Vier- 
waldstatter Sees. Mitth. Naturf. Ges. 
Luzern, 1898, 2. Hft., 205-217. pi. 

Add. 1898.1 

Die Myrosporidien in der Mus- 

kulatur der Gattung Coregonus. Zool. 
Anz., 1898, 21, 213-214. Add. 1898.2 

Zschokke, F., & Reitz, A. Ento- 
parasiten aus Salmoniden von Kam- 
tschatka. Rev. Suisse Zool., 1914, 22, 
195-256. pi. Add. 1914.1 

Zuchold,F. w., Guthe, /f., & Metz- 
ger, A. {editors). Bibliotheca historico- 
naturalis, physicochemica et mathema- 
tica. Gottingen, 1866-1881. 

Add. 1866.1 


Ill 

TITLES OF PRE-LINN^ AN PUBLICATIONS' 

A 


AbbeviUe, Claude dC [ -1632] 

Hifitoire de la mifision des P^res Capu- 
cins en Tisle de Maragnan. Paris^ 
1612. Pre-Linn. 1612.1 

Various fishes described, which are referred 
to by De Laet in his “Noviis Orbis,” 1633, p. 
616, and in the French edition of the same, 1640. 
p. 554. 

In the 2nd ed.. Paris, 1614, on p. 245. is found 
the earliest description of the spotted eagle ray, 
A9tobatu9 narinari. 

Abbondio, Giovanni. Delle con- 
struccione della peschiere chinse e de 
vivia; con un trattato della pesca di 
Giulio Navarino, ad uso della genti di 
Campagna. Palermo, 1715. 4®. 

Pre-Linn. 1715,1 

Acosta, Josi d' [1539-1600] For 
life and explorations of this early 
Spanish traveller, see Miall, L. C., 
1912.1. (pp. 64r-71); J. R. Carricido, 
** El Padre Jos6 de Acosta,” etc, Ma- 
drid, 1899; C. Sommervogel, “Biblio- 
thdque de la Compagnie de J6sus,” 
pt. 1, vol. I, cols. 31^2, Brussels & 
Paris, 1890; and E. Grimston as cited 
below. 


De natura Novi Orbis libri duo. 

et de promulgatione evangelii, apua 
barbaros, sive de procuranda Indo- 
rum salute libri sex. Autore Jose- 

e ho Acosta presbytero societatis Jsu. 

alamanticae [Salamancal, 1589. 640 p. 
8 pi. 8°. Pre-Linn. 1598.1 

This is the editio princeps. The book ap- 
peared in many editions and translations too 
numerous to list. Records are at hand of 4 eds. 
at Seville. 1589-91: 2 at Madrid. 1608-10; 3 at 
Salamanca, 1589-1595; Barcelona, 1591-94; 
Paris, 4, 1597-1616; Venice, 1596; Amsterdam, 
1624; Cologne, 1598; Ursel, 1605, and Franco- 
furt, 1617. 

Early editions in other languages are: 

Historia natural y moral de las 

Indias, en que se tratan las cosas 
notables del cielo, y elementos, metales, 
plantas y animales, etc. Sevilla, 1590. 
535 p. 4°. Pre-Linn. 1590.1 

De diversos pescados y modos de pescar de 
las Indias. lib. in. cap. 17 fi. e. 15] p. 158-162. 
Flying fishes are also described. 


Historia naturale e morale delle 

Indie, etc. Venetia, 1596. 173 p. 4®. 

Pre-Linn. 1596.1 

Histoire naturelle et moralle dee 

Indies, tant Orientales quDcciden- 
tales. Paris, 1598. 375 p. 8®. 

Pre-Linn. 1598.1 

Historie naturael ende morael, 

van de Westersche Indien, etc. Haer- 
lem, 1598. xii, 389 p. 8®. 

Pre-Linn. 1598.2 


De novi orbis natura et ratione 

(In De Bry, Grands Voyages — Amer- 
ica, pt. IX, [Text in Latin]. France^ 
furti, 1602. 362 p.) Pre-Linn. 1602.1 


Naturall and morall historie of 

the East and West Indies, etc. Tr^s- 
lated by E. G.[rimston], London, 1604. 

Pre-Linn. 1604.1 

Of fishers and the manner of fishing in the In- 
dies, book in, chap, xv, pp. 163-169. . 

The most available English version is the 

Hakluyt Society reprint in Works, nos. 60 
bearing the title: “The natural end inoral his- 
tory of the Indies," etc. London, 1880. 

Acufia, Chrisioval ' de [1597 — 

Nuevo descubrimiento del CTan Rio de 
los Amazonas, i viague de la 
del Quito en el reyno del Peru, 

1641. 4®. Pre-Linn. 1641.1 

Translations into French, English and Ger- 
man are: 


Relation de la rividre des Ama- 

zones, traduite de I’Espa^ole par M- 
Gomberville. 2vols. Pans, 1682. 12 . 

Pre-Lmn. loo^.i 


Voyage and discoveries up the 

dver Amazon to Quito in P^^u an 
>ack again to Brazil, etc. (In Acufia, 

d', Acarete, . Grillet, X, & 

:hamel, F. Voyages and discoven^ 
n South America. 3 parts. London, 

1698, pt. I, viii, 190 P 1698,1 

Tn wCb* 

s the best sort of them. 


I Literature of fishes arUe 1758, the date of the 10th edition of the Systems Natur®. 
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Reise . . . auf dem Amazon- 

flusse, (1639-40) (In Arkstee, — ; — , & 

Mcrkus, , AUgemeine Historic der 

Reisen, etc., 1758, vol. XVI. 4®.) 

Pre-Linn. 1758.1 

Acufia's work ia available for English readers 
in the Hakluyt Society reprint, in Works, no. 
24 for 1859: "A new discovery of the neat river 
of the Aroacons, 1639, etc." In this ««« — 
Methods of fishing used by the Indians, de> 
Bcription of the paraque or electric eel. etc. 

Adanson, Michel [1727-1806] His- 
toire naturelle du S6n4gal. Coquillages. 
Avec une relation abreg^e d*un voyage 
fait en ce pays, pendant les ann4es 
1749-1753. Paris, 1757, viii, 190; 
xcvi, 275 p. 19 pis. map. 4®. 

Pre-Linn. 1749.1 

Contains a reference to the electric catfish, 
Malopterxinis (p. 134). 

Translated into English as: 

Voyage to Senegal, the Isle of Goree. and the 
river Gambia. London, 1759. 8**. 

There are German translations by Martinus, 
Brandenburg, 1773, and by Schrel^r at Halle 
^ the same year. 

Ad-Damlrl, Imdm Kamdl-adr^tn 
[1341 or 49-1^5] Hay&t al-Hayaw&n. 
iMS. c. 1372] Pre-Linn. 1372.1 

This Arabic natural history lexicon was com- 
posed by the author while professor in the Uni- 
versity of Al-Ashar at Cairo. It was first printed 
in Arabic at Cairo, 1858; reprinted Cairo, 1867, 
1887. & in 3 other issues before 1903. An illus- 
trated edition (in Persian?) has been issued at 
Teheran, and a version, presumably in Turk- 
ish, at Constantinople. It is most available 
as: 

Ad-Damlrt’s Hay&t al-Hayaw&n. (A Ecologi- 
cal lexicon.) Translated from the Arabic by 
A. 8. G. Jayakar. 2 vols. London & Bombay. 
1906-08. 

2nd vol. in 2 parts. Each vol. and part paged 
separately. 

For reference to fishes. $ee indices. 

Alfric (Archbishop of Canterbury) 

[955— -;C.10201 Colloquitom iLatine et 
Saxonicei . . . ab Alfrico primum 
corapilatum, etc. (MS. c. 990}. 

Pre-Linn. 990.1 

^The oldest English treatise on fiwhing (b con- 
tained in this work. 

The original, a MS. of the 10th century, is in 
the Cottonian collection of the British Museum. 
Reproduced in Thorpe, B., *' Analecta anglo- 
texomca," 1834. p. 101-118, and 1846, pp. 18-36. 
See also Wright, Thomas, "A volume of vocabu- 
laries," etc., 1857. 

For an English translation, with many 
valuable notes on the names of the fishes men- 
tioned, aee Prof. W. W. Skeat in the "Angler's 
note-book," 1880. pp. 76-77; 155-156; 168- 
170. 

, Claudius \fl. c. 120 A. D.] 
Ex iEham historia per Petnim Gyllium 
latini facti, itemque ex Porphyrio, He- 
iiodoro, Oppiano, turn eodem, Gyllio lu- 
culentia acceasionibus aucti bbri xvi, 


de vi et natura animalium. Eiusdem 
Gyllii liber unus, de Gallicis et Latinis 
nominibus piscium. Lugduni, 1533. 
28, 589 p. 4®. 

Pre-Linn. 1533.1 

Pisces, lib. xi-xin. 

An exceedingly rare and very beautiful edi- 
tion of this famous work. Other pre-Linnsan 
editions are; Rome, 1535 or 1645; Zurich, 1655 
or 1556; Lyons, 1535 & 1562; Lugduni. 1611; 
Geneva & (Cologne (Gesner & GUles eds.), 1616 ; 
Basel, 1750; London, 1744 — given below. 

De natura animalium, libri xvii. 

Cum animadversionibus C. Gesneri et 
D. W. Trilleri. Curante Abr. Gronovio 
(Text in Greek and Latin] Londini, 
1744. 4°. Pre-Linn. 1744.1 

Of modern editions the beet are: 

iGUani de natura animalium libri xvii. 
Grsca et Latine cum priorum interpretum et 
suis animadversionibus edidit J. G. Schneider. 
2 vols. (in 1] Lipsise, 1784. 

^liani de natura animalium libri septemdecim. 
Verba ad fidem librorum manuscriptonim con- 
stituit et annotationibus illustravit F. Jacobs. 
Intezte sunt curse secunds postums J. G. 
Schneideri .... Adjecti indices et interpre- 
tatio Latina Gesneri a Grono\'io emendata 
(. . . Cum addendis et conjuncturis ineditis 
J. J. Reiskii). 2 vols. Jena, 1832. 8°. 

Vol. 1 contains the Greek text, followed by 
the Latin translation, which has a distinct pagi- 
nation; vol. II contains the notes. 

There is also a later edition published at 
Paris by Didot in 1858. 

.£lian is the first, and indeed the only writer 
among the ancients who mentions the use of 
the artificial fly in fiahing for trout. See book 
XV of his history. 

Agrippa, Heinrich Cornelius [I486-' 
1535] Henrie Cornelius Agrippa, of 
the vanitie an4 uncertaintie of artes 
and sciences. Englished by Ja. Sam. 
Gent., etc. London, 1569. 4®. 

Pre-Linn. 1569.1 

Chapter Lxxvi of this caustic satire on the 
kinds of learning in vogue in Agrippa’s age is 
"Of fishing": "The study of fishi^ was in 
time past emonge the Romaines in so greate 
price, and estimation that they did sow m the 
Italian sea, as it were come in the ground. . . . 
Furthermore with great costs they made g^t 
fishe pooles and pondea full of most pretioua 
fishes, etc." 

Aitzezna, Lieuwe van [1600-16691 
Saken van Staet en Oorlogh, in, ende 
omtrent de Vereenigde N^erlanden 
(1621-1669). 's Gravenhage (The 
Haguei, 1669. 6 parts, fol. 

Pre-Linn. 1669.1 

Contains considerable data about herring fish- 
eries. 

Albertintifl, ^gidius. Der Welt 
Tummel: und Schauplatz, sampt der 
bitter-eussen Warheit. Darinn xnit Ein- 
ffihnmg viler schoner und fOrtrefflicher 
Discursen nit allein die natOrliche, 
Bondem auch moralische und sittUche 
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^bertinus, A. 

EigenschafTten und Geheimnussen der 
fumembsten Creaturen und Geschopff 
sehr lustig, geist- und politiScher Weiss 
erklart. Miinchen, 1613, xii, 1048 p. 

• Pre-Linn. 1613.1 

Pt. V, Fishes. 

Albertus Magnus [1193 or 1205- 
1280] For articles on his life and works, 
see Sighart, J. 1857.1; Stadler, H. 

1903.1, 1909.1, Add. 1907.1, 1912.1, 

1912.2, 1913.1; also Saintyves, P. in 
“ Revue des traditions populaires.*^ 
Paris, 1913, 556-564. 

For a list of the authorities cited by 
Albertus in his “ De Animalibus,” see 
Buhle in Kbn. Gesell. Wiss. Gottingen, 
Commentationes, 12. 

De animalibus. Libri xxvi. 

Rome, 1478. fob Pre-Linn. 1478.1 

This is the editio princeps. Almost equally 
raw IS the 2nd edition, the Mantua folio of 
1479, Other old eds, are: Venice, 1490, 1495, 

Cologne, 1541 & 1546; Frankfort. 
1546. An early German translation is entitled: 

Thierbuch von Art, Natur 

und Eigenschaft der Thiere nemlich 
von Vierfiissigen, Vogeln, Fyschen, 
Schlangen und Insecten durch Wal- 
therum Ryff verteutschet. Frankfurt- 
an-Main, 1546. fob 

Pre-Linn. 1546.1 

Opera omnia, edita studio et 

labore P. Petri Jammy. XXI vols. 
Lugduni, 1651. fob 

Pre-Linn. 1651.1 

The most famous edition of Albertus' col- 
lected works. Copy. N. Y. P. 

Fishes are treated in vol. VI, book xxiv, the 
title of which reads as follows: 

De animalibus lib. xxvi. Lug- 
duni, 1651. 684 p. fob 

Pre-Linn. 1651.2 

For a modern edition of the works of Albertus, 
coMult: 'lOpera omnia cura Aug. Borgnet 
edidit. Historia animalium libri xxvi/' Pari* 
auBt 1891. 

* Albertis work is not such an inorganic com^ 
pilation as Thomas’s, He has paraphrased the 
ten boo^ of Aristotle’s natural historiesi his 
four books on the parts of animals, and his 6v6 
boou on their generation. To these nineteen, 
he has added seven books on the nature of 
ammal bodies and on their grades of perfection; 
and then on quadrupeds, birds, aquatic animals, 
sn^es and small bloodless creatures. Besides 
Anatotle, he draws on Avicenna, Galen, Am- 
brose (!) and others, including Thomas of Can- 
timpr4. Thus, his work is made up mainly of 
the ancient written material. Moreover, Albert 
IS kept from a natural view of bis subject 
though the need he feels to measure animals by 
the standards of human capacity, and learn to 
know them through knowing man.^* Henry 
Osborn Taylor, "The Mediceval Mind." vol, II, 
p, 429, London, 191 


Albin, Eleazer [1713-1759] The his- 
tory of esculent fish. London, 1724. 
4°. Pre-Linn. 1724.1 

To this edition was appended Roger North’s 
“A discourse of fish and fish-ponds” first pub- 
lished 1713. 

For another edition, 1794, Bee Albin, E., 
1794.1. Copy, A. M. N. H. 

~ , leones piscium, cum nominibua 
latinis, anglicis et galUcis; cum figuris 
feneis. London, 1735-41. 4°. 

Pre-Linn. 1735.1 

Albrecht, Johann Sebastian [1695- 
1774] Phoenix Germanus, oder Bild- 
erpostill, darim iiber ein jedes 
Evangelium ein besonderes Thier 
vom Vogeln, Fischen, &c. vorgestellet 
wird. Franefort, 1670. 4®. 

Pre-Linn. 1670.1 

Alciati, Andrea [1492-1550] For a 
biography and an estimate of Alciati’s 
book, see Green, Henry, “ Andrea Al- 
ciati and his book of emblems: a bio- 
graphical and bibliographical study.*' 
London, 1872. 

Emblemata. Augsburg, 1531. 

Pre-Linn. 1531.1 

Often reprinted — at least 174 eds., 1531- 
1749. In 1871, the Holbein Society published 
at Manchester a photolithograph facsimile re- 
print of the Lyons 1551 edition. The full title 
seems to be that for the 1581 edition. 

Omnia emblemata: cum com- 

mentariis, quibus emblematum om- 
nium aperta origine, mens auctoris ex- 
plicatur, obscura omnia dubiaque 
illustrantur; per Claudium minoem 
divionensem. 3rd ed. Antverpise, 
1581. Pre-Linn. 1581.1 

Remora as a ship-stopper, p. 101; 303-304. 

Aldrovandi, Ulisse [1522-1605 or 
07] For memoirs, see Andres, A. 1^8.1; 
Fantuzzi, G. “ Memorie della vita di 
Ulisse Aldrovandi con alcime lettere 
scelte d'uomini eruditi a lui scritte, e 
coll* indice delle sue opere MSS. che si 
conservano nella biblioteca dell* insti- 
tuto;** Bologna, 1774. portr. 8°; and 
Macgillivray, W. in Jardine’s Natural- 
ist’s Library, 1845-46, Mammalia, 
vol. III. 

De piscibus libri v, et de cetis 

liber unus. Bononiae, 1613. iv, 732 
l26j p. illust. fol. Pre-Linn. 1613.1 

Ist ed. Others are: Venice, 1614, 1616; 
Frankfort, 1623. 1629, 1640; Bologna, 1625. 
1638 (2 eds.), 1642, 1644. 

Monstrorum historia, cum para- 

lipomenis historiae omnium animalium. 
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Bartholomaeus Ambrosinus labore et 
studio volumen composuit. Bononiae, 
1642. Pre-Linn. 1642.1 

Monsirosus cyprinus, p- 352. Monstrosus 
8U8 mahnus, p. 353. Piscis biceps, p. 428. 
Paralipomena historic, Piscium & Ceterorum, 
pp. 64-98. 

— Musaeum metallicum in libros 
iin. distributum. B. Ambrosinus . . . 
composuit . . . M. A. Bemia ... in 
lucem edidit, &c. Bononiae, 1648. iv, 
979, 13 p. iilust. fol. 

Pre-Linn. 1648.1 

FossU 6shes. p. 102-104. 453-454, 764. Ray 
spiDe, p. 490. De glossopetra (sharks' teeth), 
p. 600^06. De ceraunia (sharks’ teeth), p. 
606-612. Lapis auratss piscis et tiburonis, pp. 
796-798. 

Another edition is: 

Synopsis musaei metallici . . . 

edita & D. Kellnero. Lipsiae, 1701. 
258 p. 12°. Pre-Linn. 1701.1 

Aldrovandi, professor of philosophy and 
medicine at Bologna, spent his life and fortune 
in collecting materials for a gigantic natural 
historj’ which was intended to cover the whole 
field as it had not been done even by Conrad 
Gesner. . Five volumes had been published at 
the time of his death, and the other eight were 
published posthumously under the editorship 
of Joannes Cornelius Uterverius. 

Aliflcher, Sebastian. De carpione 
hermaphroditico, oder von einer Karpfe, 
so Milch und Rogen gehabt. Natur u. 
Kunstgesch., Breslau, 1720, 14, 645. 

Pre-Linn. 1720.1 

Allamand (junior), Jean Nicola Se^ 
ha&iian [1713-17871 Kort verhaal van 
de uitwerkzelen, welke een America- 
anse vis veroorsaakt op de geenen die 
hem aanraaken. Verhandl. Hollandsch. 
Maatsch. Wetensch. Haarlem, 1756, 2, 
372-379 . Pre-Linn .1756.1 

“Piscis ex Gymnoti genere in America Meri- 
dional! frequens, effectus tales prodit quos 
Torpedo in Italia.” 

Also found in Hannov. Samml., 1756, 2. Th., 
27. St. — Hamb. Mag., 1766, S, i78. Abstract 
in Comment. Lips., 1756, 8 , 396. 

Allen, Benjamin, Of the manner of 
the generation of eels. Phil, Trans. 
Roy. Soc., 1697 (1698), 19, no. 231. 

Pre-Linn. 1698.1 

Alpinna, Prosper [1553-1616 or 17. 

Travels in Egypt (In Ray, John] 

A collection of curious travels and 
voyages, etc. 2 vols. (in li London, 
1693, xxvii, 396, 186, 45 p. 8°.) 

Pre-Linn. 1693.1 

Alpinus’s travels are found in vol. II. This 

ecUectioQ * was reprinted in 1738, 

A separate publication ia: 


P. Alpini . . . Historic iEgypti 

naturalis pars prima (- secunda) . . . 
Opus postumum. etc. Lugduni Bata- 
vorum (Leyden), 1735. 248, 306 p. 
25 pis. 4°. Pre-Linn. 1735.1 

Fishes, pp. 201-203. 

Other editions: Venice, 1591; Lyons, 1619 
(in French); Padua, 1639. Alpinus’s travels are 
also included in vol. II of: 

(Ray, John. Travels through 

the Low Countries, etc. To which are 
added a collection of curious travels 
etc. . . . collected from the observa- 
tions of . . . P. Alpinus . . . and 
others. 2nd. ed. 2 vols. London, 
1738) Pre-Linn. 1738.1 

Alpinus, professor and prefect of the Uni- 
versity of Padua, was Venetian consul at Cairo, 
1580-1584. The original edition of his “Travels ” 
is not known. 

Ambrose, (Saint) \c. 340-397 1 Hexse- 
meron de principis rerum libri vi. 
August® Vindehcorum (Augsburg), 
1472. fol. Pre-Linn. 1472.1 

This is the much prised 1st ed. Copies; L. 
C.. & H. E. H. 

Another ed. is dated c. 1481. A later ed. is 
listed below. 

Opera. 3 vols. Basel, 1492. 

fol. Pre-Linn. 1492.1 

Fishes, vol. I. book v. 

Other eds.: Lugduni, 1559; Paris, 1686-90. 
2 vols. fol. 

Divi Ambrosii, Mediolanensis 

episcopi, Hexaemeron libri vi. Basileae, 
1566. 88 p. fol. Pre-Linn. 1566.1 

The names of a score of fishes are given in 
book V., but no descriptions are added. 

Ambrosius, Dimes (Bishop of Milan). 
See Ambrose, Saint. 

Anderson or Andersen, Johann 
[1674-1743] Nachrichten von Island, 
Gronland und der Strasse Davis, zum 
wahren Nutzen der Wissenschaften und 
der Handlung. Nebst einem Vorbe- 
richte von den Lebensumstanden des 
Herm Verfassers. Hamburg, 1746. xxx, 
333 p. 5 pis. map. 8°. 

Pre-Linn. 1746.1 

This work, which contains considerable data 
about fishes, passed through many editions: 
Frankfort and Leipsic. 1747; Copenhagen, 1748; 
Paris. 1750, 1764. 1764; Amsterdam, 1750, 1756; 
London, 1758. fol. 

Danish & Dutch versions are: 

Efterretninger om Island, Grdn- 

l^d og strat Davis, med en tilgift som 
videre efterretning om Island. Kjo- 
benhavn, 1748. 356 p. pis. 8°. 

Pre-Linn. 1748.1 

Beschryving van Ysland, Green- 
land en de Straat Davis . . . Benevens 
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een voorbericht, bevattende levensby- 
zonderheden van den Schiyver. Uit 
het hoogduitsch verstaalt. Amsterdam, 
1750, xvi, 286 p. 6 pis. 4°. 

Pre-Linn. 1751.1 

See also note under Horrebow, N., Pre-Linn. 
1758.1 

Andrew, Laurence. The wonderful 
shape and nature of man, beastes, ser- 
pentes, fowles, fishes, and monsters, 
translated out of divers authors, by 
Laur. Andrew, of Calis. Antwerp, 1510. 
ills. fol. (black letter) 

Pre-Linn. 1510.1 

Anglicus, Bartholomew. See Bar- 
tholomsBUs Anglicus. 

Ankarkrona, Theodore [1687-1750] 
BeschreibungdesFunflSngerfisches. Ab- 
hand. Schwed. Akad., 1740, 2, 242- 
245. pis. Pre-Linn. 1740.1 

See note under K&stner, A. G., in this 
section. 

Beskrifning ofver famfingers 

fisken. Svensk. Vetensk. Akad. Handl., 
Stockholm, 1740, 2, 457. 

Pre-Linn. 1740.2 

Describes Coryphxna pentadactylus Bloch. 

Antonius, G. (prases) Disputatio 
juridica de jure venandi, aucupandi et 
piscandi. Inaug. Dissert. Marpurgse, 
1604. 3 pis. 4°. Pre-Linn. 1604.1 

Jacobus Ninmero, respond. 

Aquinas, (Saint) Thomas (sumamed 
Doctor Angelicus) [c. 1225-12741 For a 
brief account of the life and works of 
this learned man, and for a list of biog- 
raphies and editions of his books, see 
Martin, T. L., & Mitchell, J. M. in En- 
cyclopaedia Britannica, 11th ed., 1910, 
vol. II, p. 250-252. 

Summae theologicae. Partes III. 

Basel, 1485. Pre-Linn. 1485.1 

Clupeoid fishes named Sarda and Harenga 
are mentioned in connection with canonizing 
ceremonies. The first of these names occurs 
also in Isidore and seems to refer to the sar- 
dine. 

An early ed. of the complete work. Issued in 
3 parts separately and in fractions of these parts 
as well as a whole from 1467 (“Partes secundte; 
secunda pars," Mainz) on, this work passed 
through a great number of editions and transla- 
tions. Of 15th century issues alone there are, 
of the whole work, or of its parts, in America 
alone, 32 eds. For these, see “Census of 15th 
Century Books in America." 

The best modem eds. of the “Summae Theolo- 
gicae" are that of Rome, 1882-1903 (prepared at 
the expense of Leo XIII) ; and one in English by 
J. M. Ashby. London, 1888. 

Arctfisdius, Petrus. See Artedi, P. 


Arctander, Sever, (respond.) Piscis 
ille grandissimus, qui Jonam integrum 
devoravit. Hafnige, 1698. 4°. 

Pre-Linn. 1698.1 

Johannes Beenius, presses. 

Arderon, William [1703-1767] A 
letter concerning the perpendicular 
ascent of eels. Phil. Trans. Roy. Soc. 
1747 (1748), 44, 395-396. 

Pre-Linn. 1748.1 

A letter containing some ob- 

se^ations made on the bansticle, or 
pricklebag, alias prickle back, and also 
on fish in general. Phil. Trans. Roy. 
Soc., 1747 (1748), 44, 424-^28. 

Pre-Linn. 1748.2 


A letter on keeping of small fish 

in glass jars, and of an easy method of 
catching fish. Phil. Trans. Roy. Soc., 
1746 (1748), 44, 23-27. — Hamburg. 
Mag., [1748?], 2, 482. 

Pre-Linn. 1748.3 

The method of catching fish is one adopted 
at a small country town near Norwich, wherein 
worms, enclosing a thorn, are attached by 
threads, in hundreds, to the bushes overhanging 
a stream, for the purpose of catching the fish. 


A letter concerning the hearing 

of fish. Phil. Trans. Roy. Soc., 1748 
(1750), 45, 149-155. — Hamburg. Mag., 
1750, 5, 655-663. Pre-Linn. 1750.1 


[Observations on keeping fish 

in glasses.! Phil. Trans. Roy. Soc., 
1748 (1750), 46, 321-323. fig. 

Pre-Linn. 1750.2 

First known reference to fungus parasitic on 
fish. 


Argenville, Ant. Jos. Dezallier d* 
580-1765] L'histoire naturelle . . . 
»ryctologie, qui traite des terr^, des 
erres, . . . et autres fossiles, etc. 
iris, 1754. 560 p. pis. 4®. 


American fishes engraved from Plumier s 
drawings, pi. 26, figures 1-4. 

Fossil fishes figured, pi. 18; listed, pp. 334- 

Another ed.. Paris, 1755. Copy 1754 ed., 
Col. 


Argrillander, Abraham. Ron om 
Gjadd-leken. K. Svensk. Vetensk. 

Acad. Handl., 1753, 16, 74-77. 

Pre-Luin. 1753. i 


Untersuchung vom Laichen dM 

Hechtes. Konig. Schwed. Akad. Ab- 
handl., 1753, 16, 77-79. — Hollands. 
Mag., 1753, 2, 569. Notice in Consent. 
Lips., 1753, 6, 10. Pre-Linn. 1753.2 

See note under Kftstner. A. G., this section. 


ABN 


BIBLIOGRAPHY OF FISHES 


209 


Aringhi, Paul. Roma subterranea. 
2 vols. Paris, 1659. 352 & 396 p. 

illust. fol. Pre-Linn. 1659.1 

Fiahea are dealt with. An earlier edition(?), 
1661. 

Aristotle [38-1-322 B. C.] For a 
memoir, see Crichton, Andrew, (In Jar- 
dine, (Sir) W. Naturalist^s Library, 
1836, vol. XIV, p. 17-112. Ibid., i2nd 
issue*, 1845^.) 

For critical commentaries on the 
work of the ** Father of Natural His- 
tory,” see Agassiz, L. 1856.2, 1858.9 
1871.1; Burckhardt, C. R. 1905.2 
Girod, P. 1880.1; Klunzinger, C. B 
1901.1; Scupin, E. 1905.1; Sonnenburg 
L. 1857.1; Steier, A. 1913.2; Sundevall 
C. J. 1863.1; Thompson, D. W. 1913.1 
Vallot, J. N. 1838.1, 1839.1; Wiegmann 
A. 1826.1. Also, Biese,F. Add. 1835.1 
Camus, A. G. Add. 1783.1; Gill, T. N 
Add. 1873.1; Heck, L. F, Add. 1885.1 
Jourdain, A. Add. 1843.1; Langkavel, B 
Add. 1863.1; Lewes, G. H. Add. 1864.1 
Meyer, J. B. Add. 1855.1; Osborne, J. 
Add. 1840.1. 


Aristotelis de animalibus libri 

rx; de partibus animalium libri iv; de 
generatione animalium libri v. Latine, 
interprete [Theod.j Gaza. Venetiis, 
1476. fol. Pre-Linn. 1476.1 

The first printed edition of any of Aristotle's 
Natural History Other editions of this: 
Vemce. 1492. 1498, & 1603. Copies in H., Y., 
C,, H* E. H. 

Historia animalium latine, Th. 

Gaza interprets. Venetiis, 1492. 

Pre-Linn. 1492.1 

A 2nd ed. of the above is dated Venice, 1498. 
Another ed., augmented by the works of other 
tistory writers, appeared at Venice in 

l513« 


, Opera omnia. 4 vols. Augs- 

burg, 1479. fol. Pre-Linn. 1479.1 

The first Latin edition of the "Opera.” Other 
^ly Latin eds. are: Venice. 1489. 1496, 1650-52 
01 voU. fol.). Copies: H., P.. J. H. U.. U. C.. 

Ale Hdp U, 


Opera omnia et nonnulla graece. 
Aldus Manutius editor. 5 vols. Vene- 
tiis, 1495-1498. fol. Pre-Linn. 1495.1 

^ Th® first Greek edition of Aristotle’s works. 
Other eds. in Greek of the complete worke are: 
Basle, 1631, 1660. 


six editions of t 
Ot^a, the Historia” or its parts, appear 

1493. 1495. 1497. 141 
same the 16th century saw at least 
eoiUons from Venice; as many from Paris; 
wm Leyd«; 2 from Basel; and one each frc 
^Ipgne. Florence, and Lyons. During t 
17 th and first half of the 18th centuriM, et 
tions appeared too numerous to be listed. ' 
comparatively recent editions, the foUowi 
may be cited as standard: 


Aristoteles Grsce; ex recensione I. Bekkeri, 
etc. Edidit Academia Borussica. 6 vols. Bero- 
lini, 1831-70. 4®, 

Aristoteles Thierkunde: Kritischberichtigtcr 
Text mit Deutscher Uebersetzung . . . und 
Sprachlicber Erklarung . . . von H. Aubert 
und . . . F. Wimmer. 2 Bd. Leipzig, 1868. 
illust. 8*^. 

EUstoire des animaux d’Aristote traduite en 
Francais et accompagn^e de notes perp^tuelles 
par J. Barth61emy-St.-Hilaire. 3 tom. Paris, 
1883. 8®. 

The works of Aristotle translated into Eng- 
lish under the editorship of J. A. Smith, and 
W. D. Ross. Vol. IV. Historia animalium by 
D’Arcy Wentworth Thompson. Oxford, 1910. 
XV, folios 486a — 633a -{- index. 8*. 

This is the best English translation, far 
superior to that by Thomas Taylor (1806.1) 
or that by CresweU (1883.1). For a critic^ 
estimate of both the two earlier English and of 
Thompson’s newer version, tee Gill, T. N. 
1911.1. 


Arkstee, , & Merkus, . 

Allgemeine Histone der Reisen zu 
Wasser und Lande; oder Sammlung 
aller Reisebeschreibungen welche bis 
itzo in verschiedenen Sprachen von 
alien Volkem herausgegeben worden 
. . . Durch eine Gesellschaft gelehrter 
Manner im Englischen zusammen ge- 
tragen, und aus demselben ins Deutsche 
ubersetzet. 21 vols. Leipzig, 1747-74. 
illust. 4°. Pre-Linn. 1747.1 

"This work is a translation and extension of 
'A new general collection of voyages and travels, 
etc.,' 1745-47. as well as of A. F. Provost's 
‘Histoire g^n^rale des voyages.’ The transla- 
tion was begun by A. G. Kastner and J. J. 
Schwabe, and earned on by F. W. Beer, C. C. 
Woog, J. G. M&Iler, F. J. Bierling, and others.” 
— Catalogue British Museum (Natural His- 
tory). 

Armstrong, John [ -1758] The 

history of the Island of Minorca. Lon- 
don, 1752. xxvii, 260 p. 2 pis. 8®. 

Pre-Linn. 1752.1 

Glossopetras. pp. 142-143. figs. Fishes, pp, 
161-169. 

^ 2Dd« ed.t London, 1756# A French veraion 
is: 

Histoire naturelle et civile de Tisle de Mi- 

sur la deuxidms Edition an- 
gl^e. Amsterdam A Paris. 1769. 2 pis. map. 

There is also a German translation, Ham- 
burg. 1771; while another appeared in the 
Gdttingische Sammlxing der Reisen. 


Amftult de Noble ville, Louis Daniel 
[1701—1778], & S&leme, Francois. 

Trait4 d histoire naturelle des animaux, 
pour servir de suite k la mati^e m6di- 
cale de Geoffrey. 7 vols. Paris. 
1756-1757. 12®. Pre-Linn. 1756.1 

14 &hes dercribe^ vol. II, p. 347 . Refers to 
fishes in me^cine. Deals with voradfy of pike, 
vivipanty of eels, etc. 


Arnold, Theodoras, (translator), Eine 
Untepsuchung des Ursprungs. und der 
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Formirung der Fossilien, oder Fische- 
schalen und anderer dergleichen Cdrper 
so aus der Erden gegraben werden, . . . 
die zwo unterschiedenen Meynungen, 
nehmlich dererjenigen, die solche vor 
die Exuvias, oder hinterlassene Schalen 
wiircklicher Fische ausgeben, und derer, 
die sie vor Lusus Naturae oder ein 
blosses Spiel der Natur halten, zu ver- 
gleichen. Leipzig, 1732. 8®. 

Pre-Linn. 1732.1 

Arrian, Flavius ifl. 2. cent. A. D.] 
Historia (Greek). Pisauri (Pesano), 
1508. fol. Pre-Linn. 1508.1 

Other eds. Basel, 1539; Venice, 1544 (Italian), 

"Arrian's History furnishes us with some in- 
teresting details of an almost exclusively ich- 
thyophagous community in India, and their 
wonderful skill, both in the manufacture and 
the use of nets made from the inner bark of 
palm-trees.” — J. J. Ripley, 1883. 

De venatione. Graece et La- 

tine; Luca Holstenio interprete. Pari- 
siis, 1644. 4°. Pre-Linn. 1644.1 

Artedi, Peter [1705-1735] For biog- 
raphies, see Eastman, C. R. 1905.5; & 
Lonnberg, A. J. 1905.7. 


Pars V. Descriptiones specierum piaoium 
quos vivos prsesertim dissecuit et ezaminavit, 
inter quos primario pisces Regni Suecise facile 
omnes accuratissime describuntur, cum non 
paucis aliis exoticis. iv, 102 p. 

"Artedi may be justly regarded as the father 
of modern ichthyology, having introduced a 
precise terminology, full and pertinent diag- 
noses, and throughout uninominal generic 
names.” — T. N. Gill, Smithson. Misc. Coll., 
1872 (1874), no. 247, p. 28. 

The subsequent editions of Artedi’s work by 
Walbaum (1788-1793) and J. G. Schneider 
(1789) are noticed under the editors’ names. 

Ascham, Anthony [fl. 1553] Aprog- 
nosticacion and an almanacke joyned 
together declaryng the disposition of the 
people, and also of the wether, with cer- 
tayne electyons and tymes chosen . . . 
for hawekyng, huntyng, fishjmg and 
fowlyng, accordyng to the science of 
astronomy, made for the yeare of our 
Lorde God, MDL. London (1549) 

Pre-Linn. 1549.1 

Ash, Thomas. Carolina; or a de- 
scription of the present state of that 
country, etc. Published by T. Aishj 
gent. London, 1682. Pre-Linn. 1682.1 

Among the fishes mentioned are sturgeon, 
mullets, salmon, trout, bass, drum, cat-fish, 
plaice and eels. 


Ichthyologia, sive opera omnia 

de piscibus scilicet: Bibliotheca ich- 
thyologica. Philosophia ichthyologica. 
Generum piscium. Synonymia specie- 
rum. Descriptiones specierum. Om- 
nia in hoc opere perfectiora, quam 
antea ulla. Posthuma vindicavit, re- 
cognovit, coeptavit et edidit Carolus 
Linnaeus. 5 parts. Lugduni Bata- 
vorum (Leyden], 1738. 8®. 

Pre-Linn, 1738.1 

The separate parts of this work are thus 
entitled : 

Pars i. Bibliotheca ichthyologica sive his- 
toria litteraria ichthyologiee in qua recensio fit 
auctorum, qui de piscibus scripsere, librorum 
tituUs, loco & editionis tempore, additis Ju- 
diciis, quid quisvjs auctor prsstiterit, quali 
methodo et successu scripserit, disposita se- 
cundum sscula in quibus quisvis auctor floruit, 
iv, 66 p. 

Pars ii. Philosophia ichthyologica in qua 
quicquid fxmdamenta artis absolvit, charac- 
terum scillicet genericorum, differentiarum 
specificarum, varietatum et nominum theoria 
rationibus demonstratur, et exeraplis corro- 
boratur. iv, 118 p. 

Pars iii. Genera piscium. In quibus sys- 
tema totum ichthyologise proponitur, cum 
classibus, ordinibus, generum characteribus, 
specierum diCTerentiis, observationib\is plurimis. 
Redactis speciebus 242 ad genera 52. iv, $8 p. 

Pars iv. Synonymia nominum (specierum) 
piscium fere omnium; in qua recensio fit nomi- 
num piscium, omnium facile authorum. qui 
unquam de piscibus scripsere: uti Greecorum, 
Romanorum, barbarorum, necnon omnium in- 
sequentium ichtbyologorum una cum nominibus 
inquilinis variarum nationum. iv, 118 p. 


Asseler, Thomas. Viridarium adria- 
ticum; oder, der, um den venetianischen 
golfo, florierende lust-garten in welchem 
zu sehen seyn die sch6ne blumen &c., 
dero inligender insulen, allerseits, 
gr&ntzender l&nder, vomembste stadt, 
gew&chs, fruchten, thier <fec. vorgestellt, 

Augspurg, 1686. 110 p. 19 pis. 

16®. Pre-Linn. 1686.1 

A few fishes described. Copy, Arn. 


Athenaens, Naucratita [fl. c. 2(W] 
For an essay on this author 
fishes referred to in his work, see Well- 
mann, 1888.1. 

Deipnosophistarum libri xv. 

Venice, 1514. fol. Pre-Linn. 1514.1 

This, the edtilo princeps, is in Greek. 
known is the famous edition of 1524. Another 
very famous edition is: 


Athenaei Deipnosoph^tanun lib. 

cura et studio Is^ci Casubom 
. auctiores emendatior^que 
im interpretatione latina 
ilechampii, Cadomensis. Adjecti 
Qt indices rerum, scriptorum, pn^ 
rbiorum, vocum accuratissimi. Hei- 

‘berg®- 1597. 702 ^597 1 

tion); Lyons. 1583, 1600, 1612. 1621, 1657, 
;i; Geneva, 1597. 
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1 Lea XV livres de Deipnoso 

phistes d’Athen^e, traduits du grec en 
fran^ois; par TAbb^ de Marolles. 
Paris, 1680. 4°. Pre-Linn. 1680.1 

This is the best old edition issued at Paris. 
Other French editions are those of 1798. and 
that of 1819 in three volumes translated by 
Lefevre Villebrune. 

Of modern issues, the one considered by 
Cuvier and by Brunet to be the best is that 
issued at Strassburg in 14 voU. by Schweig- 
hau^r. 1801-07. A later edition and probably 
the best of all is that by Kaibel issued 1887-90. 

An English translation by C. D. Yonge is to 

*ound in Bohn’s Classical Library. I.ondon, 
1884, under the title “The dcipnosophists or the 
banquet of the learned.” In this translation, 
vol. I, book III, chaps, lxxxv-xciv. fish as food; 
vol. I, book VI, chaps, i-xii, fishmongers and 
fishermen; vol. II, book vn, chaps, iv-cxl, 
some 85 or more fishes are referred to; book vni. 
voices of fishes, fossil fishes, subterranean fi.shes, 
ram of fishes, fish eaters, restoration after freez- 
ing, sounds made by fishes, migration of fishes, 
amphibious fishes, particular fishes used for 
food, etc. 


Athenaus, a Greek rhetorician of Naucratis. 
"Kyp^t, was author of a number of works of 
which “The Banquet of the Learned ’’ only is 
extant. It is an immense storehouse of miscel- 
laneous information written in the form of the 
table talk of a number of writers and philos- 
ophers who were entertained at a great banquet 
by a wealthy patron of art and literature. Its 
great value is due to the fact that it is full of 
quotations from writers whose works are no 
longer extant, and who but for Athenseus, 

quotes 800 authors and 

2500 separate writings. 


As a work of art it (the Deipnosophistarum] 
can take but low rank, but as a repertory of 

fragments and morsels of information, it is 
mvaluable.” 


AurivilliuB, Joh, (respond.) Disser- 
tatio de natura piscium in genere, et 
piscatura. Holmiae, 1676. 4° 

Pre-Linn. 1676.1 

Magnus Celsius, praxes. 


Ausonius, Decius Magnus [310-395] 
Ausonii Burdigalensis, viri consularis 
Mosella, edyllium tertia. Burdigale, 
1580. fol. Pre-Linn. 1580.1 

This idyll, entitled the “Mosella.” w'as 
t^tten about 370 A. D. It contains recogniz- 
able descriptions of the species of fish found in 
the Moselle, among them the brook and salmon 
trout. 


Mosella , . . commentario il- 

lustrata. Mussiponti, 1615. 8°. 

Pre-Linn. 1615.1 

A black letter edition with commentaries by 
Focher was printed at Heidelberg, 1619, in 
folio. 


opera. Venice, 1472. fol. 

Pre-Linn. 1472.1 

The Opera of Ausonius have appeared in 
many editions of which this is the first At 
least 10 editions are known ante 1758. the three 
earliest being; 1472. 1494. 1496. For further 
bibliographical details, see Westwood & Satclioll. 

The “Mosella” is contained also in “Poeta- 
rum Latinorum minorum.” vol. I. p. 102. edited 
by Johann C. WernsdorfT. Altenburg. 1780. 

^ Isis, 1845, cohiinns 5'^4, rc^prints 
the Mosella ’ with a parallel German transla- 
tion. He then identifies the 16 fishes of Auso- 
nius, and gives many references to these fish in 
^“®^ritings of 16th and 17th centurj’ authors. 

There is al.so a modern annotated edition by 
Hosius, published at Marburg in 1894, com- 
mented upon by J. Wimmer in his “Geschichte 
dcutschen Bodens,” p. 322-384. Halle, 

1 i7U5. 

Modern editions of the Mosella in Latin and 
German were issued: Coblenz. 1802; Hamm 

Altona. 1832. and Cologne. 
io67. The best German edition is probably 
that of Neumann. Trier, 1846; the best French, 
by Corpet, Paris, 1843. 


B 


B., P. F, Abentheuer von aller- 
hand Mineralien, . . . Thieren, Vogeln, 
Fischen, . . . etc. Francofurti, 1656. 
4°. Pre-Linn. 1656.1 

Bacon, Francis {Viscount St. Albans) 
[1561-1626] Sylva sylvariim, or a na- 
turall historic, in ten centuries. Lon- 
don, 1627. portr. fol. 

Pre-Linn. 1627.1 

Other eds.: London, 1635, 1639, 1650, 1658, 
1670, 1676 (10th ed.), 1677; Paris, 1631; Leyden, 
1648; Amsterdam, 1661. Frequently reprinted 
since, especially in collected works, as; New 
York, 1864. 15 vols. 

In the 14th ed. — Concerning marine fishes 
transferred to fresh water, p. 414; concerning 
scaly fishes, p. 535; fishes in general, pp. 103, 
449, 493. 

Baeck, Abraham [1713-1795] De 
cornu piscis plane singularis carinae 
navis impacto observatio. Acta Acad. 
Caes. Nat. Cur., 1748, 8, 199-217. 

Pre-Linn. 1748.1 

Found also in Klein, J. T. in this section, 
1740.1 (v. part). 

Baerle, CcLspar. See Barlaeus, Co.*?- 
par. 

Baker, Henry [1698-1774] [A letter 
concerning an extraordinary fish called 
in Russia quab [Gadus lota ?) and on the 
stones called carp’s eyes.i Phil. Trans. 
Roy. Soc. London, 1748, 46, 174-180. 

Pre-Linn. 1748.1 

Balbinus, Bohuslai. Miscellanea 
historica regni Bohemiae. 2 vols. 
Pragac, 1679-1682. fol. 

Pre-Linn. 1679.1 

De piscibus Bohemise, vol. I, cap. 52-57. 

Curiosa naturae Arcana inclyti 

Regni Bohemiae, etc. Pragae, 1724. fol. 

Pre-Linn. 1724.1 

Baldigara, Battista. Ragionamento 
di meraviglis non mai date in luce. 
Opera nuova, nella quale si tratta 
pesci meravigliosi, che si trovano in di- 
verse peschiere di acque dolci e salse, 
. . , delle guerre et armate da mare. 
Venezia, 1752. 8°. Pre-Linn. 1752.1 

Baldner, Leonhard. For accounts 
of the man and his book, see Bleicher, 


. 1888.1; and Lauterbom, R. 

1901.1. 


Recht naturliche Beschreibung 

und Abmahlung der Wasser-Vogel, 
Fischen, vierfiissigen Thier, Insekten 
und Gerwirm, so bey Strassburg in den 
Wassem sind, die ich selber geschossen 
und die Fisch gefangen, auch alles in 
meiner Hand gehabt. Leonhard Bald- 
ner, Fischer undt Hagmeister in Strass- 
burg gefertigt worden. Strassburg, 
1666. Pre-Linn. 1666.1 

Two modern reprints have appeared. The 
first by Fr. Reiber is: 


L’histoire naturelle dcs eaux ^rwbour- 
geoises de L6onard Baldner (1666). Bull. ooc. 
Hist. Nat. Colmar. 1887, 1-114. 

A modern German version with copious an- 
notations, was published by R. Lauterbom 
under the following title: 


Des Strassburger Fischers, aus d^ Jahre 
1666. Vogel- Fisch- und Tierbuch. Hera^e- 
geben mit Einleitung und Anmerkungen. Luo- 
wigshafen, 1903, xvi, 177 p. 


The original MS. of this work, which is stm 
xtant in the Strassburg Public Library, bears 

tiis title: , 

Descripsit & depinxit pisces & aves, 

Lheno & circa Argentoratum 

ISC coemit eques Willoughby, et p^im in 

4 Aivt a Aiioa At. 


Balduin, Gottfried (respond.) Exer- 

tatio de generatione pisci^- 
;rg£e, 1667. 4°. Pre-Linn. 1667.1 

Gottfried Thilo, proeses. 

Balk, Laurentius. Museum Adolpho- 
ridericianum (In Linnaeus, C. Ames- 
tates Academicae seu dissertationes 
iriae, etc. Lugduni Batavorum, 1749, 

556-610. 2 pis.) Pre-Linn. 1749.1 

Fishes, p. 589-604. . 1746 

This first appeared as a thesis. Holm^. 17 
1 p. 2 pis. Later in another ed. of the above. 

rlangen, 1787. 

Bapst, Michael. Wunderbares Leib- 
ad Wundarzneybuch. 2 parts. Mu - 
lusen, 1590. 8°. Pre-Lmn. 1590.1 

Blood of fishes considered. 2nd. ed., Eisle en 
4°. 


Baralis, Barth., & La Chambre, Fr. 

Ergo cames pisobus salubriores. 
ris, 1655. Pre-Linn. 1655.1 

ritle from Boehmer. Probably a medical 
lertation. 
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Barbarus, Hermolaus (1454-14951 
Castigationes Plinianae; eniendatio in 
Melam Pomponium {Rome ?) 1492. 

Pre-Linn. 1492.1 

Other rare editions (some augmented by 
other inclusions) are: Rome, 1493; Milan. 1494; 
Cremona, 1495 & 1497; Venice, 1495; and 
Basel. 1534. Copies, 1492, 1493, 1495 eds. 
y., L. C., U. C, 

Compendium scientiie naturalis 

ex Aristotele. Vcnctiis, 1545. iii, 76 p. 

Pre-Linn. 1545.1 

Naturalis seientiae totius com- 
pendium, ex Aristotele <fc aliis philo- 
sophis, H. Barbaro . . . auctore, in- 
numeris, quibus antoa scatebat, inondis 
nunc demum D. C. Ge.sncri . . . opera 
ac studio purgatum. Cui acce.ssit, H. 
Wildenbergii Aurirnontani in universam 
Aristotelis Physicam epitome. Basilea), 
1548. 267 p. text ills. 8°. 

Pre-Linn. 1548.1 

For this author as editor of Pliny's "Ilis- 
toria Naturalis,” see Barbarus, H. 1778.1. 

Barbot, Jean [ -1720] A de- 

scription of the coasts of North and 
South Guinea; and of Ethiopia Inferior 
. . . containing a geographical . . . 
and natural history of tlic kingdoms, 
etc. (In Churchill, A., J. Collection 
of voyages and travels, etc., vol. V. 
London, 1732. fol.) Pre-Linn. 1732.1 

Descriptions and figures are given “of the 
Mveral sorts of fish in the sea of (South] Guinea. ’ ' 
There are also some notes on the habits of fishcsi 
particularly of sharks and the remora. 

Another edition, London, 1740. 

. Abstract of a voyage to Congo 

river, or the Zair, and to Cabainde, in 
the year 1700. (In ChuKphill’s Collec- 
tion of voyages, 1746, vol) II, 497-590.) 

Pre-Linn. 1746.1 

Sf-ricelli, J. C. Pisces marines sa- 
lubriores et sapidiores esse fluminurn 
piscibus (In his Hortulus genialis. 
Bologna, 1617. 12°.) Pre-Linn. 1617.1 

Other eds.: Bologna. 1G21; Gendve, 1623. 

Barker, Thomas [fl. 1051] F or bio- 
paphical and bibliographical data of 
Barker and his books, see Westwood A 
Satchell, 1883.1; and Murston, R. B. 
1894.1. 

Art of angling, wherein are dis- 
covered many rare secrets very neces- 
sary to be known by all that delight in 
that recreation. London, 1651. 12®. 

Pre-Linn. 1651.1 

Reprints appeared at London, 1653 <fc 1654. 
version was again reprinted at London, 
1820: the 1653 volume at Leeds, 1817. The 
standard edition, the true second, is: 


Barker’s delight, or the art of 

angling, ^^'^he^ein are discovered many 
rare secrets very necessary to be known 
by all that delight in that recreation, 
both for catching the fish, and dressing 
thereof. 2. ed, London, 1657. 

Pre-Linn. 1657.1 

Copy, N. Y. P. 

Barlaeus or Baerle, Caspar [1584^ 
1648] Rerum per octennium in Brasi- 
lia et alibi nujier gestarum, sub pr.Tfeo- 
tura illustrissimi comitis J. Mauritii, 
Nassoviaj, etc. Amstelodami, 1647. 

12, 340 p. fol. Pre-Linn. 1047.1 

1st ed. A second was issued with Piso's 
tract on the air. water and localities in Brazil. 
Clive. 1660. 8®. 

Describes some Brazilian fishes. 

Barlow, Francis [1626?-1702) Sev- 
orall wayes of hunting, hawking, fish- 
ing, according to the English manner, 
invented by Franc. Harlow, etched by 
W. Hollar. London, 1671. 12 pis. obi 
4®. Pre-Linn. 1671.1 

The plate.s drawn by Barlow’ were etched by 
Hollar, wlio by some bibliographers is listed as 
joint author. 

Barlow, William. A paper concern- 
ing the Mola salviard or sun-fish, and a 
glue made of it. Phil. Trans. Roy. Soc. 
London, 1740 (1744), 41, 343-345. pi. 

Pre-Linn. 1744.1 

Barnes or Bernes or Bemers, Juli- 
ana or Juh/ans [c. 1388- ) Tn‘atyse 

perteynynge to hawkynge, huntynge, 
and fy.sshyngc with an angle: and also a 
r>'ght noble treatise of the lygnage of 
cot armours, endynge with a treatise 
which speryfyeth of blasynge of armys. 
Westrnestre, 1496. fol. {black letter) 

Pre-Linn. 1496.1 

The authorship of "The Book of St. Albans" 
is generally ascribed to Dame Barnes, who is 
said to iiave been Prioress of Sopwell near St. 
Albans. This work i.s supposed to have been 
written early in the 15th century, but the first 
edition of it. which is entitled: "The bookys of 
huukyng and huntyng: and also of cootamuri.s. 
Coinpylyt .at St. Albon.s, 14sSG.” contains noth- 
ing about fishing. The next edition (1496) con- 
tains the famous treatise on fishing, the earliest 
in the Engli.sh language. 

I'he “Treatyse” was republished in separate 
form about the year 1500 and at least fifteen 
editiims of the whole work appeared before 
1600, most of them being umlated. 

For careful tiescriptions and critical discus- 
sions of the various early editions of this old 
work, see Westwood and Satchell’s invaluable 
"Bibliotheca piscatoria,” p. 24-29 (1883.1); 
also I.owndes, W. T., "A Bibliographer’s Man- 
ual of English Literature” revised and extended 
by H. O. liohn, vol. I. 1864, pp. 117-118. For 
an analysis of the "Treatyse of fyshynge with 
an angle.” with extensive quotations, see Mars- 
ton, R. B. 1894.1, p. 15-32. For a critical dis- 
cussion of "The Book of St. Albans,” reference 
may be made to Haslewood, J., 1810.1. 
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Bames, J. 

A jewell for gentrie. Being an 

exact dictionary, or true method, to 
make any man understand all the arts, 
secrets, and worthy knowledges belong- 
ing to haw'king, hunting, fowling and 
fishing . . , London, 1614. 50 leaves. 
4°. Pre-Linn. 1614.1 

This work, published anonymouslv, is a 
plagiarized edition of the “Book of St. Albans.” 
Cop^y in N. Y. P. is listed under Berners. 

For a verbatim et literatim et punctuatim 
reprint of the 1496 edition, see: 

The book containing the treatises of hawk- 
ing, hunting, coat-armour, fishing and biasing 
of arms; as printed at Westminster by Wynkyn 
de Worde, 1496 fW'ith biographical and biblio- 
graphical notices by .Joseph Haslewoodl Lon- 
don, 1810. illust. 8®. 

.Another reprint was issued at London in 
1827, and especially notable is the facsimile 
issued at London in folio in 1880 with an intro- 
duction by M. G. Watkins. (»See Barnes, Ju- 
liana. 1880.1.) 

An American edition of the “Treatyse” was 
published in New York, in 1875. under the 
editorshiD of George W. van Siclen. Other re- 
prints have been issued since this date; i. c., 
London, 1903, but need not be listed. Of in- 
terest, however, is the following: 

An older form of the Treatyse of fysshynge 
wyth an angle attributed to Dame Juliana 
Barnes. Printed from a MS, in the possession 
of Alfred Denison; with preface and glossary by 
Thomas Satchell. London, 1883. (4). viii, 38, 

(10) p. 

“The ‘Treatyse’ as given in this MS. differs 
considerably in orthography, phrase, and sense, 
from that in the ‘Boke of St, Albans,’ and 
Professor Skeat is inclined to assign to it an 
earlier date than 1450." — Diet. Nat. Biog. 


Baxtholinus, Caspar [SecundiLSy 
ThomcB filius] [1655-1738] De respira- 
tione animalium disputatio. Hafni®, 
1700. 12 p. 4^ Pre-Linn. 1700.1 

De glossopetris dissertatio . Haf- 

niae, 1704. 10 p. 4^ Pre-Linn. 1704.1 

The same, 2.ed. Hafni®,, 1706. 

12° Pre-Linn. 1706.1 

Bartholinus, Caspar [1585-1629] 
Institutiones anatomic®. Albi, 1611. 
8°. Pre-Linn. 1611.1 

Reprinted: Wittenberg, 1611; Rostock, 1622, 
1626; Strasburg, 1622; Goslar, 1632. 

The .same. 2nd ed. Revised by 

Thomas Bartholin. Levden, 1641. 

Pre-Linn. 1641.1 

Often reissued: Leyden, 5 issues, 1645-1686; 
The Hague. ,5 issues, 1*655-1666; others (French), 
Paris & Lyons, 1647-1684. An English version is: 

Bartholinus anatomy; made with 

the precepts of his father, and from 
the observations of all modern anat- 
omists. Published by Nich. Culpeper, 
and A. Cole, Doctor of Physick. Ix)n- 
don, 1668. 153 figs. fol. 

Pre-Linn. 1668.1 

{prcEscs) Dissertatio tetras 

qu®stionum physicarum. Lipsi®, 1647. 

2 pis. 4°. Pre-Linn. 1647.1 

Bartholomffus, respond. 

Question 3 discusses the respiration of fishes. 


Barr^re, Pierre [1690?-1755] Essai 
Bur rhistoire naturelle de la France <iqui- 
noxiale, ou denombrement des plantes, 
des animaux et des mindraux qui se 
trouvent dans Ttle de Cayenne, les 
lies de Remire, sur les cotes de la 
mer et dans le continent de la Guyane; 
avec leurs noms diff4rents, latins, fran- 
Qais et indiens, et quelques observations 
sur leur usage dans la medicine et dans 
les arts. Paris, 1741. xxiv, 215 p. 8°. 

Pre-Linn. 1741.1 

Fishes, pp. 169-172. 

Another edition, identical save for changed 
title page. Paris. 1749. For a preliminary 
notice of this work, see M{‘m. Acad. Sci. Paris, 
1741 {Hist., p. 23). A partial translation is: 
“Neue Bcschreibung von Guiana.” Gottin- 
gische Sammlung der Reisen, 2. Bd. 

Nouvelle relation de la France 

dquinoxiale, contenant la description 
des c6tes de la Guyane; de I’isle de 
Cayenne; le commerce de cettc colonie; 
les divers changemens arriv6s dans ce 
pays; et les moeurs et coutumes des 
diff(5ren8 peoples sauvages qui Thabi- 
tent. Paris, 1743. 250 p. 3 maps. 

16 pis. 12°. Pre-Linn. 1743.1 


Bartholinus, Thomas [1616-1680] 
For a sketch of his life and a short analy- 
sis of his work, see Choulant, L. “ Gra- 
phische Incunabeln fiir Naturgeschichte 
und Medicin. Bibliographic der Drucke 
des XVten und XVIten Jahrhunderts.^^ 
Leipzig, 1858. 8°. 

De unicomu observationes nov® . 

Patavii, 1641. 8®. Pre-Linn. 1641.1 

Deals with all unicorn (one horned) animals; 
“piscis monoceros” among them. 

De luce animalium, libri in- 

Leyden, 1643. Pre-Linn. 1643.1 

Other editions are: Leyden, 1647; Copen- 
hagen. 1669. & 1693. 

De unicornu observationes no- 

V®. Acoesserunt de aureo cornus - * 

O. Wormii. Patavii, 1645. 3(H p- 

illust. 8°. Pre-Linn. 1645.1 


Historiarum anatomicarum et 

medicarum IV centuri®. 5 vols. Co- 
penhagen, 1654-1661. 
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iii. Orbis piscis anatome (Tetrodon, Molal 
Cent. II, hist. 1, 169. 

iv. Piscis figure cnicis signatus (passer 
piscis). Cent. 11, hist. 33. 225. 

V. Orbee maiores marini [Tetrodon, Mola] 
Cent. IV. hist. 34, 304. 

De unicornu observationes no- 

V®. Secunda editione auctiores emen- 
datiores edit® a filio C. Bartolino. Am- 
stelodami, 1678. xix, 381, 15, 40 p. 
illust. 12®. Pre-Linn. 1678.1 

Titles reading “unicorn” not seen, and en- 
tered doubtfully. However, Bartholin wrote 
about both the mammal [Narwhal] and the fish 
[Xiphias]. 

Bartholomsaus, (respond.) Dis- 

sertatio tetras quastionum physicaruin. 
Lipsi®, 1647. 2 pis. 4°. 

Casp. Bartholinus, praxes. 

Question 3 discusses the respiration of 6s!ies. 

Bartholomsaus Anglicus [fl. 1230- 
1250] (Erroneously called Bartholo- 
mew de Glanville) For an analysis of 
his work and for brief data about the 
author, see Choulant, Ludwig. “ Gra- 
phische Incunabcln dcr Naturgeschichtc 
und Mcdecin . . . des XV und XVI 
Jahrhunderts." Leipzig, 1858. For 
critical data as to the dates of j)ublica- 
tion, see Sotheby, S. Leigh. “ Principia 
typographica.” 1858, 3, 80-104; Duff, 
E. G. “ Wm. Caxton,” Chicago, 1905, 
and “ XV centur}' English books,” 
1917; and Voigt, E. “ Englische Stu- 
dien,” 1910, 41, 347. For an epitome 
in present-day English, see Steele, R. 
1893.1. 

Do proprietatibus rerum. Co- 

loni® et Basili®, |1470). 238 lcave.s. 

fol. Pre-Linn. 1470.1 

This famous compilation, the first edition of 
which is listed above, is the first encyclopcedia 
ever printed. Before the invention of printing 
inany .MS. copies had been made, of w’hich 
specimens arc to be found in the libraries of the 
B. M., Paris (MS. <iated 1370). the Vatican, 
Oxford and Canibridgc Universities, and else- 
where. First prinlo*! in 1470, 1471. or 1472 at 
Cologne, and at Basel 1472, it sprang into great 
favor. Hesules a number of undated versions, 
at least 26 editions, mostly in folio, were issued 
1470-149.5: 10 during the loth centutT,'. and 3 
from 1001-1019 — the date of the last edition 
ever published. These arc distributed as fol- 
lows: Cologne, 4, 1470-1483; Basle, 1. 1470; 
London. 4. 1471-1582; Lyons. 5. 1482-15(X): 
Strasburg. 6, 1480-1505; Nuremberg. 5. 1483- 
1519; Harlem 3. 1484-1495; Toledo. 2, 1494 & 
1629; Pari.s, 2, 1556 & 1573; Venice. 2, 1516. 
1571; Frankfort. 3. 1601-1619. — and French 
and Ehitch editions of 1472 and 1479 without 
place. For the above we have records; there 
are probably others still not listed. 

Early foreign versions, including English, 
are: 

Cy commence ung tres excellent 

livre nomm6 le propridtaire des choses; 
cestuy livre fut translate de Latin en 


Francois Frore Jean Corbichon len 
1372), et a ostc revisite par Frere Pierre 
Fcrget. Lvon, 1482. gr. fol. 

Pre-Linn. 1482.1 

Le proprietaire des choses. 

Lyon, 1485. fol. Pre-Linn. 1485.1 

Van den proprietiejtcn der 

dingen. Haarlem, 1485. fol. 

Pre-Linn. 1485.2 

The earliest Dutch ed. was, however, 1479. 

All the proprytees of thynges 

iJohn Trevisa translator) Westmestre, 
Wynkyn do Worde, 1494 [or 1495] fol. 

Pre-Linn. 1494.1 

The first English edition, and the first 
printed encyclopedia in the English language. 

De los propriedades de las cosas. 

Toulouse (Tolosa ?), 1494. fol. 

Pre-Linn. 1494.2 

De proprietatibus rerum (Tho- 
mas Berthelet). London, 1535. fol. 

Pre-Linn. 1535.1 

Batman uppon Bartholome, his 

hook de proprietatibus rerum, newly 
corrected, enlarged and amended, etc. 
London, 1582. fol. Pre-Linn. 1582.1 

Batman was the Rev. Dr. Stephen Bateman, 
Chaplain to Bishop Parker. The edition is a re- 
issue of Wynkyn do Wordo’s 1404 version. 

.\t the close of tliis vohime is the following 
note: ” Barthelniew Olanvyle, a Franciscan 
Frier, wrote this worke in Edward the Third’s 
time, about the yeare of our l.ord 1366 (1360 p 
— In the yeare 1397, 37 ycares after, was this 
sayfl worke translated into English, and so re- 
mained by written coppie untill A. D. 1471, at 
which time printing began first in England, the 
37 yeare of the Keign of King Henrie the 6; 
sithence this learned aud profitable worke was 
printed by Thomas Berthelet. [London] 1535." 

Copies of early editions are in H., Y., L. C., 
U. S. C.. N. Y. P.. J. C.. & H. E. H. 

BasUius Magnus (Saint) (Basil the 
Great, Archbishop of Caesarea in Cappa- 
docia). [329-3791 Hexameron (in 
Opera [Greek)) Basili®, 1551. fol. 

Pre-Linn. 1551.1 

Fishes in Homily vii, § 5. 

The above is the edUio princepa. Other eds. 
of his works arc: Basel, 1552. 15C5; Lcipsic, 
1566; Ingoldstadt (Dutch), 1591; Paris, (Greek 
4c Latin. 2 vols.), 1618. fol.; Paris & Basel, 
1654. 

Found also in: 

Librorum lx. Ecloga sive sy- 
nopsis, hactenus desiderata. [Greek & 
Latin). Basili®, 1575. 

Pre-Linn. 1575.1 

An English translation of the “Hexameron’’ 
by Rev. Blomfield Jackson is contained in the 
“Select lives of Nicene and post-Nicene fathers.” 
2. ser. New York, 1895. 
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Bassus, Cassionus ijl. Q>ih. 7th, 
cents. A.D.i Geo])onica. De re rustica 
selectorum libri xx. Grceci Constantino 
quidern Capsari nuncupati ... J. A. 
Brassicani opera in lucem editi . . . 
Item, Aristotelis de plantis libri duo 
Graeci . . . hac primum editione resti- 
tuti (S. Grynan Prsefatio). Basilea?, 
1539. xlvii, 551 p. 8^ 

Pre-Linn. 1539.1 

Attributed in some editions to Constantine 
IV, and in others to Constantine VII, Em- 
perors of Constantinople, but now known to 
have been compiled by Bassus and to have been 
revised by an unknown editor and published 
(in MS.) about 950. 

The 2nd ed. The first (in Greek) Basel, 
1538. Other Latin eds. (at least 3), Venice, 
Basel, & Leyden (one in 1541); in Italian, 
Venice, 1542 & 1549; French, Poictiers, 1543. 

Der Feldbaw, oder das Buch 

von der Feldarbeyt. Vor tausent Jah- 
ren von dem . . . Keyser Constantino 
nil inn Griechischer Sprach beschriben, 
unnd durch D. M. Herren verdol- 
metscht. Jetzund von newem wider- 
umb uberlesen, gemehret und bebessert 
(with a preface by L. Rabus von Mem- 
mingen]. Strassburg, 1551. ccxxvii, 
24 p. 8°. Pre-Linn. 1551.1 

Geoponika. Geoponicorum,sive 

de re rustica, libri xx. Cassiano Basso 
scholastico collectore. Antea Constan- 
tino Porphyrogenneto a quibusdam 
adscripto. Grajce et Latine. Canta- 
brigi(B et Londonis, 1704. 8®. 

Pre-Linn. 1704.1 

Another and excellent edition, edited by 
J. J. Niclas, was published at Leipsic, 1781. A 
late English version by T. Owen was issued at 
Ix)ndon. 1805, under the title "Geoponica. 
Agricultural pursuits.” For other modern 
editions, see Encyclopiedia Britannica, 1910, vol. 
III. 

The “Geoponica” is a compilation from the 
writings of various Roman writers on farming. 
The 20tb book, consisting of 46 short chapters 
is devoted to fish and fisUog. 

Baulacre, . Oeuvres. Band I. 

Geneve, 1738-1756. Pre-Linn. 1738.1 

Swiss fishes are considered. 

Bayle, Francis [1622-1709] Disser- 
tationes [Problematae] physicaj, in qui- 
bus principia proprietatum in mixtus, 
oeconomia corporum in plantis et ani- 
malibus demonstrantur. Tolosac, 1677. 

Pre-Linn. 1677.1 

Remora as a ship-holder; relative amounts 
of muscle and bone in fish, etc. 

Other eds.: Toulouse, 1681 & 1701; The 
Hague, 1678. 

Beal, John [1603-1683] (Account of 
shining fish) Phil. Trans. Roy. Soc. 
London, 1666, 1, 226-228. 

Pre-Linn. 1666.1 


First known account of putrefaction causing 
phosphorescence. 

On the effect of frost on eels. 

Phil. Trans. Roy. Soc. London, 1666, 
1, 323. Pre-Linn. 1666.2 


Beckmann, J. V. (prccses) Disputa- 
tio de jure piscandi. Inaug. Dissert. 
Jena», 1676. 4 pis. 4®. 

Pre-Linn. 1676.1 

J. Volckhart, respond. 


Beenius, Johannes {'proeses) Piscis 
ille grandissimus, qui Jonam integrum 
devoravit. Hafniaj, 1698. 4®. 

Pre-Linn. 1698.1 

Sever. Arctander, respond. 


Beermann, Sigism. Epistola in qua 
van der Hardt Jonas in Carcharia ex- 
aminatur. Wolfenbiittel, 1719. 8®. 

Pre-Linn. 1719.1 

Belon, Pierre [1517-1564] For a 
sliort sketch and account of his work, 
see Miall, L. C., 1912.1. For a larger 
biography with a full bibliography, see 
Morren, Edouard. “ A la m^moire du 
Pierre Belon du Mans, 1517-1564.” 
Belgique Horticole, 1885, 36, 1-29. 
portr. 

L’histoire naturelle des es- 
tranges poissons marins, avec la yraie 
peincture et description du dauphin et 
de plusieurs autres de son espece, ob- 
serv6cs par Pierre Belon du Mans. 
Paris, 1551. 55 p. index, figs. 4®. 

Pre-Linn. 1551.1 

Other eds.: Paris, 1553 & 1555. 


De aquatilibus libri duo. Cum 

eiconibus ad vivam ipsorum effigiem, 
quoad eius fieri potuit, expressis. Pari- 
siis, 1553. 16 leaves. 448 p. obi. 8 . 

Pre-Linn. 1553.1 

110 fishes are named and described. 

2nd ed., 1620. fol. 


Les observations de plusieurs 

singularitez et choses m<5morabIes, trou- 
v6cs en Gr^ice, Asie, Ind^e, Egypte, 
Arabic & autres pays estranges, redigees 
en trois livres, par Pierre Belon du Mans 
Paris, 1553. 211 p. 


The first ed. A second, revised and aug- 
fiented, Paris, 1554. Others: Pans, 1550. 1558. 
585, 1588: Antwerp. 1555. 1558. 1589. 1605. 
'he last ed. is dated 1620. Found also 
. “A collection of travels and voyages, etc. 

603 

Some fishes are mentioned, as for instance 
he parrot-wrasse. Scarus, which Aristotle had 
eclared to be the only fish that ruminat^ 
iccounts are given also of fislung by the peo- 
les visited. 
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La nature et diversity des pois- 

sons, avec leurs pourtraicts, representez 
au plus pr^s du naturel. Paris, 1555. 
448 p. iilust. 12°. Pre-Linn. 1555.1 

This is a translation into French of the “De 
aquatilibus,” etc. Another edition. Paris, 1560. 

Portraits d’oyseaux, aniinaux, 

serpens, herbes, arbres, honmies et 
femmes, d'Arabie & Egypte, ohscrvez 
par P. Belon du Mans. Paris, 1557. 
242 p, 220 woodcuts & maps. 4°. 

Pre-Linn. 1557.1 

Another edition, 1618. 

Plurimarum singularium et me- 

morabilium rerum in Cinecia, Asia, 
Aegypte, Judea, Arabia, aliisque exteris 
provinciis ab ipso conspoctarum obser- 
vationes tribus libris exprcsia*. Raplie- 
lengii, 1605. 242 p. fol. 

Pro-Linn. 1G05.1 

Translated from the French and edited by 
Carolus Clusius. Fish and fi.«;hiiiK. pp. 15, 35, 
71-73, 100. 

Berkel, Adrian van. Amorikaansclie 
voyagien, behelzendc een reis na Rio de 
Berbice, gelegen op het vasto land van 
Guiana, . . . mitsg. een andere na de 
colonic van Suriname enz. . . . Am- 
sterdam, 1693, viii, 139 p. pis. 4°. 

Pre-Linn. 1693.1 

Contains the first known description of 
GymnotUB eUclricuB. 

Berners, Juliana. See Barnes, Ju- 
liana. 

Bernes, Juliana. See Barnes, Ju- 
liana. 


Bemhardi, Fah. {respond.) Exerci- 
tatio physica de respiratione piscium, 
quam statuunt nonnulli. Jenae, 1656. 
• Pre-Linn. 1656.1 

Melchior Zeidler, prx$e«. 


Besler, Basil (1561-1629] Rariora 
musei Besleriani quae olim B. et M. R. 
Besleri collegerunt, aineisque tabulis ad 
vivum incisa evulgarunt: nunc commen- 
tanolo illustrata a J. H. Lochnero &c. 
Npnmbergie, 1716. xiv, 112p. 41 pis. 

Pre-Linn. 1716.1 


Fishes, pp. 55-68. Fossil fishes, p. 93-94 
(jlo^opetras, p. 105. All with figures. 

The contents of this Museum were collecte< 
and were figured on copper by B. and M. R 
Besler and the descriptive text written by J. H 
^crmer von Hummelstein. See also Besler 
«*• R., & Lochncr von Hummelstein, J. H 
Copy, A. M. N. H. 


Besler, Mtchel Rupert [1607-1661] 
Gazophylacium rerum naturalium, e 
regno vegetabili, animali & mineral! de- 
promptarum, nunquam hactenus in lu- 


cem editarum, fidelis cum figuris ®neis 
ad vivum incisis repra‘sentatio. Opera 
Michaelis Ruperti Besleri Medici. Leip- 
sic, 1642. pis. fol. Pre-Linn. 1642.1 

Other eds.: Leipsic 6c Fraukfort, 1716 6c 1733. 

A rare work containing copper plates of 
fishes, birds and mollusks. without text. 

Rariora musei Besleriani qua> 

olim Basilus et Mich. Rup. Besler col- 
legerunt aeneisque tabulis ad vivum in- 
cisa evulgarunt: nunc commentariolo 
illustrata a Joh. Henr. Lochnero, denuo 
luci publicsD commisit . . . Mich. Frid. 
Lochncr. Xoriiiiberga', 1716. 22 <fc 

112 p. 40 pl.s. fol. Pre-Linn. 1716.1 

Seven fishes are figured and described, p. 55- 
68. Fossil fishes, p. 93-94. Glossopctras, p. 
105. 

See also Besler, B., 6c Lochner von Hummel- 
stein, J. H. 

Bianchi, Giovanni [1693-1775], pseu- 
donj'in for Plancus, Janus. 

Bingen, Hildegarde {Abbess of) See 

Hildegarde de Pinguia. 

Binnell, Robert. Description of the 
river 'J’hames . . . with the City of 
London’s jurisdiction and conservancy 
thereof ... to which is added a brief 
description of those fish, with their 
seasons, spawning times, etc., that are 
caught in the Thames, or sold in Lon- 
don. With some few observations on 
the nature . . . peculiar to fish in gen- 
eral, etc. London, 1758. 8°. 

Pre-Linn. 1758.1 

Sec Griffith’s “An essay to prove, etc.." 
1746. of which this is a plagiarized copy. See 
also Binnell, R. 1785.1. 

Birch. Thonias {editor) [1705-1766] 
Histor>' of the Royal Society in London. 
4 vols. London, 1756-57. 4°. 

Pre-Linn. 1756.1 

In the form of printed minutes, an account 
is given of the proceedings with short abstracts 
of papers read. 

Birckerodius, Thomas Broderus. 
Sciagraphia . . . sive de cornibus et 
cornutis commentariorum, quos ex 
Omni antiquitate, sciontia et arte col- 
lectos, sex libris distinctos . . . quad- 
rupedum, piscium . . . aliarum rerum, 
ultra mille, illustratos publico desti- 
navit, et brevi, volente Deo, legendos 
dabit. Hafnia^, [ante i694i. 28 p. 4°. 

Pre-Linn. 1694.1 

Blacuod, //enr., & Debonnaire, 
J 0 . Ergo pisces febricitantibus camibus 
salubriores. Paris, 1587. 

Pre-Linn. 1587.1 

Title from Boehmer. 
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Blagrave, Jos. [1610-1682] The epit- 
ome of the art of husbandry. Com- 
prising . . . directions for the use of 
the angle, etc. London, 1669, 12°. 

Pre-Linn. 1669.1 

Other eds.: London, 1675; 1685; 1719. 

In the 1685 ed., fishes and fishing cover 
pages. 


naturelles touchants le corail . . . les 
dents de poissons petrifiees ... la 
sangsue du Xiphias, etc. Paris, 1670. 
16 pis. 12°. Pre-Linn. 1670.1 

Other eds.; (French) Amsterdam. 1671. 1672, 
1674; (Italian) Bologna, 1684; (German) Frank- 
fort» Leipzig, & Jena, 1697; (Dutch) Amsterdam, 
1744 or 1745. 


Blasius, Gerard [c. 1623-1682] Ob- 
servationes anatomicaj selectiores, edita; 
e collegio medicorum privatorum Am- 
stelodamensis. Amsterdam. 1667. 12°. 

Pre-Linn. 1667.1 

Contains observations on the viscera of 
fishes. 

A later ed. is: 


Recherches et observations na- 

ti^elles sur la production de plusieurs 
pierres, sur la p<§trification de quelques 
parties d’animaux, sur les principes des 
glossopetres, sur la pierre 6toil6e et sur 
I’embrasement du Mont Etna. Paris, 
1671. 12°. Pre-Linn. 1671.1 


Observationum anatomicarum 

collegii privati Amstelodamensis, pars 
altera, in quibus pr®cipue de pis- 
cium pancreate ej usque succo agitur. 
Amsterdam, 1673. 12°. 

Pre-Linn, 1673.1 

Anatome animalium, terres- 

trium variorum, volatilium, aquatil- 
ium, serpentum, insectorum, ovorum- 
que, structuram naturalem ex veterum, 
recentiorum, propriisque observationi- 
bus proponens, figuris variis illustrata. 
Amstelodami, 1681. 494 p. 60 pi. 4°. 

Pre-Linn. 1681.1 

One of the earliest books on comparative 
anatomy. The internal structure of a con- 
siderable number of fishes is taken up in some 
detail, p. 259-308, and in 6 plates. Copy, 
N. Y. P. 

Blegny. Nic. de [1652-1722] De 
pisce remora. Zodiacus-medico-gallicus, 
1682, an. iv, 92. Pre-Linn. 1682.1 

Blome, Richard [ -1705] The 

gentleman’s recreation. In two parts; 
the first being an encyclopedy of the 
arts and sciences . . . the second part 
treats of horsemanship, . . . fishing 
and agriculture, etc. London, 1686. 
fol. Pre-Linn. 1686.1 

Another ed. appeared in 1710 In folio. 

Present state of his majesties 

isles and territories in America. Lon- 
don, 1687. Pre-Linn. 1687.1 

Fisheries, pp. 20. 38. 79. 118, 135, 165, 180, 
239, 250-252. French translation, Amsterdam, 
1688; German, Leipzig, 1697. 

Bluntschli, . Memorabilia Ti- 

gurina, Merkwtirdigkeiten der Stadt 
und Landschaft Zurich 1742. Zurich, 
1742. 713 p. 4°. Pre-Linn. 1742.1 

Contains data on fishes of Zurich. 

Boccone, Paulo afterwards Sylvio 
[1633-1704] Recherches et observations 


[A not ordinary sangui-suga or 

leech, found sticking fast in the Xiphias 
or sword-fish]. Phil. Trans. Roy. Soc., 
1673, 8, 6159-6160. Pre-Linn. 1673.1 

^ — Museo di fisica, e di esperienze 
variato e decorate di osservazioni natu- 
rali, . . . Con una dissertazione dell’ 
origine e della prima impressione delle 
produzioni marine, etc. Venezia, 1697. 
viii, 319 p. 18 pis. 4°. 

Pre-Linn. 1697.1 

“De Glossopetris, p. 179; de Lavareto & Sa- 
lione piscibus rarioribus, p. 289.” 

Descriptio anatomica Canis car- 

charioe. (In Valentini, M. B. Amphi- 
theatrum Zootomicum, Francofurti, 
1720, pt. 2, p. 120-121. pi. 70) 

Pre-Linn. 1720.1 

Reprinted from “Recherches et observa- 
tions naturelles," p. 327. First figure of teeth 
tiger shark. 

Natuurkundige naspeuringen op 

roef-en waarnemingengegrond. Zynde 
ehalven een uitvoerige navorssing . . . 
van de oorzaak der wonderbare ver- 
steningen van verscheide ligharaen. 

’s Gravenhage, 1745. pis. 8°. 

Pre-Linn. 1745.1 

A Dutch version of 1697.1 

Bocer, Henricus {presses) Disputa- 
tio de domino proprietatis et ejus acqui- 
rendi modus . . . et quidem de vena- 
tione, piscatione et inventione. Inaug. 

Dissert. Tubingi®, 1599. 4°. 

Pre-Linn. 1599.1 

Casper Henchelin, respond. 

Bochart, Samuel [1599-16671 Hiero- 
zoicon seu de animalibus S. Senpturae 
compendium in duas partes diyisum 
quarum prior rv libris animalia in g^ 
nere, quadrupedes dom^ticas, feras & 
oviparis. Posterior vi libris av^ mun- 
das, immundas, serpentes, insecta. 
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aquatica^ fabulosa animalis pandit a 
Stephano M. Vecseo adornatum. Fra- 
nequerse iFraneken, 1619. 4®. 

Pre-Linn. 1619.1 

Second and enlarged ed. is: 

Hierozoicon seu de animalibus 

5. ScriptunD o])iis bipartituni, cujus pars 
prior libris iv de animalibus in genere, 
& de quadrupedibus viviparis <fe ovi- 
paris: pars posterior libris vi de avibus, 
serpcntibus, insectis, aquaticis & fabu- 
losis animalibus agit. 2 vols. Lon- 
dini, 1G33. fol. Pre-Linn. 1633.1 

Other eds. of this very learned work are: 
London. 1663; Frankfort, 1667 & 1675; Franeker, 
1600; Leyden & Utrecht, 1712; Leipsic, 1793-96 
(3 vols.). 

Opera. Lugduni Batavorum & 

Ultrajecti, 1692. fol. 

Pre-Linn. 1692.1 

Other eds.: Leyden, 1722; Leipsic, 1799. 

In the 1793-96 issue (edited by E. F. C. 
Rosenmtillcr), vol. III, chap, xn contains 
Jonah’s whale (argued to be a Carcharias 
shark); chap, xrii, the Zygsena shark; chap, xiv, 
the Tobias hsh. 

Bock, Hieronymus (vulgo Tragus) 
[1498-15541 New Kreuttcr Buch, von 
XJnderscheydt, Wurckung und Namen 
der Kreutter, so in teutschen Lande 
wachssen. Auch derselbigen eygent- 
lichen und wolgegriinden Gebrauch in 
Arzney &c. 2 vols. tin Ij. Strassburg, 
1539. vi, 174; 88, iv p. fol. 

Pre-Linn. 1539.1 

Other eds.: Strassburg, 1551, 1556, 1557 — 
all folio. A later ed.: 

Von den vier Elementen, zamen 

und wilden Thieren, auch Vogeln, 
Fischen, und allerhandt Gewurz. (In 
his Herbarium. Argentorati, 1577, pt. 
IV, 397-350. fol.) Pre-Linn. 1577.1 

— ; — Kreiitterbuch, darin Under- 
echeidt, Nammen, und Wurckung der 
Kreutter, . , . Item von den vier Kle- 
menten, zamen und wilden Thieren, 
auch Vogeln, und Fischen, &c. <S:c. 
Strassburg (1587?). liv, 454, 46 p. 
ills- fol. Pre-Linn. 1587.1 

Edited and augmented by Melchior Sebisium. 
A still later edition, Strassburg. 1630. 

Bodin, Jean [1530-1596] Commen- 
tarius in Oppianum de piscium natura 

6. venatione, Luteti®, 1555. 4°. 

Pre-Linn. 1555.1 

Universffi natur® theatnim in 

quo rerum omnium effectrices caus® 
et fines contemplantur et discutiuntur. 
Lugduni, 1596. 8®. Pre-Linn. 1596.1 


Le th6dtre de la nature univer- 

selle. Lyon, 1597. 8®. 

Pre-Linn. 1597.1 

Natural history and habits of Sshes, pp. 460- 
480. 

Other eds.: Frankfort, 1597 & Hannover. 
1605. 

Copies, 1597 eds., Col. 

Bockler, G. A. Nutzliche Haus- und 
Feldschule. Wie man ein Land- und 
Feld-Guth und Mcycry mit aller Zuge- 
hdre mit Nutzen anordnen solle. 2 
parts. Frankfurt, 1069. pis. 4°. 

Pre-Linn. 1669.1 

Bol, J . Venationis, piscationis et au- 
cupii typi. c. 1600. obi. 4®. 

Pre-Linn. 1600.1 

“Contains 43 plates engraved by Philip 
Galle from the celebrated paintings by J. Bol, 
representing hunting, fishing, shooting, fal- 
conry-. etc.” W. & S. Copy, N. Y. P, 

Bonaiini,Fih>po. 5ce Buonanni, F. 

Bonge, Dan, {resj)ond.) Dissertatio 
de salmonum natura, eorumque apud 
Ostrobothnienses piscatione. Upsala, 
1730. 27 p. fig. 4°. Pre-Linn. 1730.1 

Laurence Roberg, prases. 

Bontius or Bondt, Jac. [Jan] [1599- 
1631] De medicina Indorum libri iv, 
etc. Lugduni Batavorum, 1642. 212 p. 

Pre-Linn. 1642,1 

11 fishes described. 

Appended to W. Piso’s “De India utriusque 
re naturali et medica, etc.,’’ 1658, under the 
title: 

— ; — Histori® naturalia et medic® 
Indi® orientalis libri vi. Amstel®dami, 
1G58. Pre-Linn. 1658.1 

Also reprinted under original title in Alpinus. 
P., “ Medicina Aegi-ptonim, etc.” 1718 & 1745. 
An Englbh version is: 

Account of the diseases, natural history, and 
medicines of the East Indies. London, 1769. 8®. 

This contains no descriptions of fishes but 
treats of fish as food, p. 122-127. 

Bondt WM the first author to describe fishes 
fVom Batavia, in which city he lived and prac- 
ticed medicine. 

Bontius, Jac., Piso, GuL, & Mark- 
graef, Geo. Oost- en West-Indische 
warande, vervattende aldaar de leef- en 
geneeskonst. Met een verhaal van 
de specerijen, boom- en aardgewassen, 
dieren etc. in O. en W. L. voorvallende. 
Amsterdam, 1694. viii, 304, viii, 96 p. 

8 • Pre-Linn. 1694.1 

Bontius on the use of fish as food and 
medicine, p. 14-20. Nothing by either Piso or 
Mwegraef, who are little referred to. 
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Boodt, Anselm Boethius de (1550- 
1634] Gemmarum et lapidum historia. 
Hanoviae, 1609. figs. 4®. 

Pre-Linn. 1609.1 

Glossopetras, liber iv, p. 301 & 343. 

Other eds.: Bruges. 1609; Lugduni Batavo- 
rum (edited by A. Tollius) 1636 & 1647; Lyon. 
1644. A French ed. is entitled: 

Le parfaict joaillier ou histoire 

des pierreries (annotated bv AndrtC^ 
Toll] Lyon, 1649. ills. 

Pre-Linn. 1649.1 

De la Glossopetra, etc., p. 435-437. 

Copy. N. Y. P. 

Bordone, Benedetto. Isolario. 1527. 

Pre-Linn. 1527.1 

Some West Indian fishes are mentioned. 

See also Santa Cruz, “El yslario general de 
todas las yslas del mundo,” written c. 1544, and 
edited by Franz R. von Wiesel, in his “Karlen 
von Amerika.” Innsbruck, 1908. 

Libro di Benedetto Bordone nel 

qual si ragiona de tutte I’isole del mondo 
con li lor nomi antichi & moderni, his- 
toric, favole, & modi del loro vivere, & 
in qual parte del mare stanno, & in qual 
parallelo & clima giacciono. Venice, 
1528. 83 leaves. Pre-Linn. 1528.1 

Other eds.: Venice. 1534. 1537. 1547. These 
& 1528 ed. in J. C. B. 

Borelli, Giovanni Alphonso [1608- 
1679) Philosophia de motu animalium 
ex principio mechanico-statico. 2 vols. 
Roma}, 1680-1682. 168 p. figs. 4^ 

Pre-Linn. 1680.1 


Other eds.: Dutch, Amsterdam, 1709, 1718, 
& 1737; Italian. Venice, 1752-54. Titles of 
known foreign versions follow. 

A new description of the coast 

of Guinea . . . written originally in 
Dutch . . . and now faithfully done 
into Englisli, etc. London, 1705. viii, 
493 p. 7 pis. map. 8°. 

Pre-Linn. 1705.1 

A second English ed. was issued in 1721. 
Bosman's work is also reprinted in Pinkerton’s 
"Collection of voyages." 1814, vol. XVI. 

Voyage en Guinee, contenant 

une desrrij)tion de cette cote, des ani- 
maux, des oiseaux, des poissons, etc. 
Utrecht, 1705. pis. 8®. 

Pre-Linn. 1705.2 

Reyse naeh Guinea, etc. Ham- 
burg, 1708. xii, 590 p. 4 pis. 

Pre-Linn. 1708.1 

Bossche, Gidiclmus van den. Histo- 
ria medica, in qua libris iv animalium 
natura et eorum medica utilitas exacte 
et luculenter tractantur. Bruxellso, 
1639. xiv, 434, 20 p. ills. 4®. 

Pre-Linn. 1639.1 

Fishes, p. 319-386. 

Bossman, Wilhelm. See Bosman, 
Willem . 

Bossow, P. Quaestiones juris de ve- 
natione, aucupio et piscatione. Basle, 
1618. 4°. Pre-Linn. 1618.1 


Borelli studied the mechanism of swimming 
and determined the function of the swim 
bladder. 

Other eds. are: Leyden, 1685, 1710, 1711; 
Naples. 1734; The Hague, 1742 & 1743. The 
full title of tlie latter is: 

De motu animalium. Edit. 

nova, ac dissertationibus physico-mech. 
de motu musculosum etc. J. Bemoully 
aucta et ornata. 2 parts. Hagaj, 1743, 
222, 18 & X, 270, 14 p. 20 pis. 

Pre-Linn. 1743.1 

Borrich, Olaus [1620 or 27-1690] De 
aci marini anatome \Belone vulgaris] 
Acta. Med. Phil. Hafnien. (Bartholini), 
1673 (1675), 2, 149-151. 

Pre-Linn. 1675.1 

Reprinted in Valentini, M. B. "Amphitheat- 
rum Zootomicum.” 1720, pt. 2, p. 119. 

Original not seen. Agassiz assigns this title 
to Jacobeeus, O. (Pre-Linn. 1675.1); Carus & 
Engelmann, to Borrich, O; while both Wal- 
baum & Gronovius list it under both authors. 

Bosman, Willem. Nauwkeurige be- 
Bchryving van de Guinese Goud-Tand- 
en Slave-kust, etc. 2 vols. (in 1) Tra- 
jecti, 1704. xxvi, 208, 280 p. illust. 4°. 

Pre-Linn. 1704.1 


Boucher, P. Histoire veritable et 
laturelle des mocurs et productions 
lu pays de la Nouvelle France; vul- 
(airement dite le Canada. Paris, 1664. 
:xiv, 168 p. ills. 12°. 

Pre-Linn. 1664.1 

Names are given of the fishes which are 
ound in the St. Lawrence, and in the lakes 
ind rivers tributary to it. 

Boussuet, Fra/tciscus [1520-1572] De 

latura aquatilium carmen in universam 

[lulielmi Rondeletii, quam de piscibus 

narinis scripsit historiam; cum vivis 

jorum imaginibus. Opusculum nunc 

Drimum in luce emissum. Lugduni, 

Hallorum, 1558. 240 p. ills* ^ • -q , 

Pre-Linn. 15oo.t 

De natura aquatilium carmen, 

n alteram, partem G. 

iquatilibus historiae. Lugduni, 15W, 

135 p. ills. 4°. Pre-Linn. 1558.Z 

These rare works form a 
ishes. Rondelet’s figures are used and each hw 

>eneath it a short Latin veree m 
orm describing the fish. Tney are generally 
>ound together, but each has its own title pag 
ind separate pagination. 
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Bowlker, Richard. The art of ang- 
ling, improved in all its parts, especially 
fly-fishing. Worcester, (1746?). 12®. 

Pre-Linn. 1746.1 

This famous work, revised by the author’s 
son, Charles, passed through a large number of 
e^. In the Heckscher sale catalogue, 1909, 12 
issues are listed; 1758-1854. 

Set also Bowlker, R., 1758.1. 

Boyle, Robert [1627-1691] For a 
sketch of his life by Thomas Birch, see 
edition of works below, 1744. 

New experiments concerning 

the relation between light and air (in 
shining wood and fish), etc. Phil. Trans. 
Roy. Soc. London, 1667, 2, 591-600. 

Pre-Linn. 1667.1 

Phosphorescence of dead fish in a vacuum. 

Of the motion of the separated 

heart of a cold animal (Anguillai in the 
exhausted receiver. Phil. Trans. Roy. 
Soc. London, 1670, 6, 2027-2028. 

Pre-Linn. 1670.1 

Of the phaenomena of a scale- 

fish in an exhausted receiver. Phil. 
Trans. Roy. Soc. London, 1670, 6, 
2024-2026. Pre-Linn. 1670.2 

Philosophical w'orks abridged, 

methodized and disposed under the gen- 
eral heads of physics, statics, pneumat- 
ics, natural history, &c. 3 vols. Lon- 
don, 1725. figs. 4®. Pre-Linn, 1725.1 

Other eds.; 1738, 1744 (with the life of Boyle 
by Thomas Birch), & 1772. 

Boyle, Roger [c. 1621-1679] Occa- 
sional reflections upon several subjects, 
whereto is premis’d a discourse about 
such kind of thoughts. London, 1665. 
12°. Pre-Linn. 1665.1 

Contains data about fish and fishing. 

2nd ed., 1669. Reprinted, London, 1808; 
Oxford, 1848. 

Attributed by Westwood & Satchell to Hon. 
Robert Boyle. Copy in N. Y. P. written by 
Roger Boyle (Ist Earl of Orrery ?] 

Braccio, Ignacio. Remorse pisciculi 
effiges. Romse, 1634. 1 p. fig. fol. 

Pre-Linn. 1634.1 

_ No copy of this work, consisting of one page 
with woodcut, seems extant. There was 
formerly a copy in the British Museum, a part 
of the Sir Hans Sloane collection, but it has 
been lost. 

Bradley, Richard [ -17321 A 

philosophical account of the works of 
nature, etc. London, 1721. xx, 194 p. 
28 pis. 4°. Pre-Linn. 1721.1 

Fish ponds and breeding of fish are treated 
of, p. 178-181. 

A 2Qd ed.: London, 1739. 


The country gentleman and farm- 
er’s monthly director . . . Wherein is 
directed the . . . breeding and feeding 
of . . . fish, sw’ine, and all sorts of 
cattle. London, 1726. 8°. 

Pre-Linn. 1726.1 

Wysgeerige verhandeling van de 

werken der natuure. Amsterdam, 1744. 
31 pis. 8°. Pre-Linn. 1744.1 

Brander, Fredrik Reinhold (respond.) 
Dissertatio de regid piscaturd Cumo- 
ensi. Inaug. Dissert. Abo®, 1751. 48 p. 
2 pis. 4°. Pre-Linn. 1751.1 

Carl Fred. Menander, prcesee. 

For other works on husbandry by this 
author, see Catalogue British Museum (Natural 
History). All these presumably have chapters 
dealing with fish ponds and fish culture. 

Brassicanus, Johannes Alexander. 
[1500-1539] De re rustica selectorum 
libri XX Graeci . . . J. A. Brassicani 
opera in lucem editi, &c. 1539. 8°. 

Pre-Linn. 1539.1 

Set also Bassus, C., Pre-Linn. 1539.1. 

Brauner, Johann. Beschreibung der 
Fischer-Zaune und ihres Gebrauchs. 
Konig. Schwed. Akad. Abhandl., 1753, 
16, 277. Pre-Linn. 1753.1 

See note under Kastner, A. G., Pre-Linn. 

Beskrifning pa fiske-katsor och 

deras nyttiande. K. Swensk. Vetensk. 
Acad. Handl., 1753, 14 , 272. 

Pre-Linn. 1753.2 

Breton, Nicholas (c. 1545-1627] 

Wit’s-Trenchmour; in a conference had 
between a scholler and an angler. 
London, 1597. sm. 4°. 

Pre-Linn. 1597.1 

This is said to have furnished the idea of 
Walton’s “Angler.” 

Breton, Raymond [1609-1679] Dic- 
tionnaire Caraibe-Fran^ois. Auxerre, 
1665. Pre-Linn. 1665.1 

Contains Carib names for fishes and other 
natural history objects. 

Facsimile reprint by Jules Platzmann, Leip- 
sig, 1892. 

BrickeU, John. The natural his- 
tory of North Carolina . . . Illus- 
trated with copper plates, whereon are 
curiously engraved the map of the 
country, several strange beasts, birds, 
fishes, snakes, insects, trees, and plants, 
etc. Dublin, 1737. 408 p. woodcuts, 
pis. map. 8°. Pre-Linn. 1737.1 

Of the fish of North Carolina, pp. 215-249. 
2nd ed.: Dublin, 1743. 

Bring, Sven. (preeses) Dis.‘?erta- 
tio de piscaturis in Oceano Boreali. 
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Bring, 5. 

I^ndini Gothorum [Lundi, 1750. 29 p. 
4 • Pre-Linn. 1750.1 

Carl Estenberg, respond. 

Brisson, Maihurin Jacques [1723- 
1806] Syst^me naturel du regne animal, 
par classes, families ou ordres, genres et 
especes, avec une notice de tons les 
^imaux etc. suivant la methode de 
Rlein, avec une notice de celle de 
Linnaeus, et Pordre des poissons, sui- 
vant la division d'Artedi et I’ordre des 
oursins de mer. 3 vols. Paris, 1754 
10 pis. 8". Pre-Linn. 1754.1 

Not seen. Said to be a translation of a (to 
us unknown) work by J. T. Klein. Often con- 

fused ^th a similar work by La Chesnaye Des- 
bois (1754.1, q. v.) 


pa^. I. Containing an account of fish and 
Mh-ponds; a new art of fly-making: the new 
Jaws that concern angling: the secret ways of 
catching fish by ointments, pastes and other 
arts: directions how to procure baits, and for 
malung all sorts of fish-tackle, with the surest 

^fi 9 Q 9 London. 1766. 

viu, p. 136 figs. 

Many later eds., at least 15 up to 1811. 

Brown, Edward. A brief account of 
some travels in Hungaria, Servia, Bul- 
garia, Macedonia, Thessaly, Austria, 
Styria, etc. London, 1673. 4®. 

Pre-Linn. 1673.1 

Hungarian fishes, p. 10-12; fishes of the 
Danube, p. 109-110. figs. 

Pagination in parts. Other eds.: London, 
1677, 1685; French, Paris, 1674, 1684; Dutch. 
Amsterdam , 1682 ; Gcrmazit N Qrnbergi 1686» 
1711 1 1750« 


Brockelsby , Richard [ 1 722- 1 797 
Upon the sounds and hearing of fishes 
by J. T. Klein, or some account of s 
treatise entitled “ An inquiry into th€ 
reasons why the author of an epistle 
concerning the hearing of fishes en- 
deayors to prove they are all mute and 

Trans. Roy. Soc., 1748 
(1750), 46, 233-239, Pr^Linn. 1750.1 


Andrew. (respond.) Ich- 
thyologise biblicae pars prima, de ave 
selav, cujus mentio fit num. xi: 31, in 
qua contra Bochartum & Ludolfum 
non avem aliquem plumosam, nec locus- 
t&m fuisse, sed potium quoddam piscis 
genus (pisces volatiles) manifestis de- 
monstrator argumentis. Upsalije, 1705 
148 p. figs. Pre-Linn. 1705.1 

Olaus Rudbeck (junior), preeses. 


^Tohoilt Joannes. De stirpibus vel 
plantis ordine alphabetico digestis epi- 
tome ... [2. ed.i per J. Brohon . . . 
edita. Cui accesserunt volatilium, 
gressilium, piscium , . . apud Gallias 
nominum, per Leodegarium a Querco 
Parisiis, 1543. 65 p. 4®. 


_. ^ Pre-Linn. 1543.1 

First ^.: 1541. 

This is based on a similar work by Leode- 
ganus de Quercu {q. v.). 


Bronzer, Johann Hieronymus. Dis- 
putatio de principatu hepatis ex ana- 
tome lampetrsB. Patavia. 1626. 4 p. 
’ Pre-Linn. 1626.1 


Brookes, Rickard [fl. 1750] The art 
of angling, rock and sea-fishing, with 
the natural history of river, pond, and 
sea-fish. London, 1740. 133 figs. 12®. 

Pre-Linn. 1740.1 

First ed.: 2nd, London. 1743. An enlarged 

60 * 15 * 


of angling. New improved with ad- 
ditions. and formed into a dictionary. In two 


Browne, Patrick [c. 1720-1790] The 
civil and natural history of Jamaica. 
In three parts. Containing ... A 
history of the natural productions, in- 
cluding the various sorts of native 
fossils . . . London, 1756. viii, 503 p. 
49 pis. map. Pre-Linn. 1756,1 

_ The author, a physician of Jamaica, describes 
in this work 93 species of fishes, arranged after 
the Artedian system. His observations are re- 
garded by Cuvier as much better than those of 
Sloane for the same fauna. 

2nd ed.: London, 1789. fol. {See Browne, P., 
1789.1) 

Browne, Peter [c. 1665-1735] A 
letter from a clergy-man in Ireland; 
giving an account of the taking of 
great numbers of fish, and of many sea- 
monsters, in the county of Clare, in 
that kingdom . . . London, 1721. 42 p. 
4®. Pre-Linn. 1721.1 

Browne, (Sir) ThoTnas [1605-1682] 
For a notice of his work as a naturalist, 
see Nicholson, W. A. 1900.1. 

Enquiries in the vulgar errors. 

London, 1646. fol. Pre-Linn. 1646.1 

This curious and interesting book contains 
some data about fishes. 

Other eds. are; London, 1650, 1658, 1664, 
1666 (2 issues), 1672, 1686; Frankfort A Leipsic, 
1668 (German): Paris, 1733 (French). A mod- 
ern ed., London, 1852, in N. Y. P. 

Certain miscellany tracts. 1684. 

vi, 215 p. 8®. Pre-Linn. 1684.1 

Tracts iii and iv treat of fishes. 

Many later editions have appeared. 

For his notes on the fishes of Norfolk (not 
published until after 1758), see Browne, Sir T., 
1835.1 & 1902.1. 

A modern ed. of his works was issued Edin- 
burgh, 1912, 3 vols. sm. 8*^. 

Briickmann, Franz Ernst [1697- 
1753] Specimen physicum exhibens 
historiam naturalem oolithi seu ova- 
riorum piscium et concharum in saxa 
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mutatorum. Helmstadt, 1721. 28 p. 
4°. Pre-Linn. 1721.1 

Observatio de lactibus et ovis 

in uno carpione. Comm. Lit., Norim- 
berg, 1734, 177. Pre-Linn. 1734.1 

De figura lapidum ex pisci 

uodam Indico, cum effigio St. Petri, 
t. Peterstein genannt. Comm. Lit., 
Norimberg, 1739, 209. fig. 

Pre-Linn. 1739.1 

Von den Schlampeiskem oder 

Wetter-Fischen. Hamburg. Ber. Ge- 
lehrt. Sachen, 1741, 633. 

Pre-Linn. 1741.1 

De glossopetris et chelidoniis 

(In his Centuria epistolarum itinera- 
rium. Wolfenbuttelffi, 1742, 1. cent., 
epist. 29) Pre-Linn. 1742.1 

— — De vermibus quibus Helgo- 

landi ad piscatum hamatilem utuntur. 
Comm. Lit., Norimberg, 1742, 381. 
fig- Pre-Linn. 1742.2 

^ ; Bibliotheca animalis oder Ver- 
zeichniss derer meisten Schriften, so 
von Thieren und deren Theilen hand- 
eln, was hievon sowohl Theologi, Icti, 
Medici^ Historici, als auch Chymici, 
Physici und Jager geschrieben, nach 
alphabetischer Ordnung. Wolfenbuttel, 
1743. 277 p. 8°. Pre-Linn. 1743.1 

Bibliotheca animalis continua- 

tio. Wolfenbuttel, 1747. 8®. 

Pre^Linn. 1747.1 

Petrefactum singulare dentem 

seu palatum piscis ostracionis referens. 
Act. Nat. Cur., NOmberg, 1752, 9, 
116-120. Pre-Linn. 1752.1 

. Brtickner, Emil Daniel, Versuch 
emer Beschreibung historischer und na- 
tiirlicher Merkwuidigkeiten der Land- 
schaft Basel. 5 vols. Basel, 1748-63. 
3076 p. figs. 101 pis. 8®. 

Pre-Linn. 1748.1 

Varioua notes on fishing, p. 564, 632. 648. 

Beckmann, Fridericus, Tractatus 
III de venatione, piscatione et aucupio. 
SpiTffi, 1605. 4®. Pre-Linn. 1605.1 

Westwood and SatcheU, Artedi. and Boehmer 

above, but the former also 
list the same book under Prueokmannus. P>. 

Bruyn, Cornelius [1652-1719] Rei- 
wn door de vermaardste deelen van 
lUem Asia, de eylanden Scio, Rhodus, 
Cyprus enz. mitsg. de voomaamste 
Bteden van Aegypten, Syrien, en Palas- 


tina, etc. Delft, 1698. xx, 398 p. 210 
pis. portr. fol. Pre-Linn. 1698.1 

Various fishes are figured and described. 

Versions in French and English are: 

Voyage au Levant. Delft, 

1700. pis. fol. Pre-Linn. 1700.1 

In another French ed. of the above (1714), 
there is in chap, lviii, p. 309, a description of 
fossil fishes found at Tripoli. 

Voyage to the Levant. London, 

1702. pis. & map. fol. 

Pre-Linn. 1702.1 

Reysen over Moscovien door 

Persien en Indien. Amsterdam, 1711. 
pis. fol. Pre-Linn. 1711.1 

Contains data about various fishes. This is 

a new work, not an edition of the preceding. 
Another Dutch ed.: 1714. French and Engli^ 
versions follow. 

Voyages par la Moscovie, en 

Perse et aux Indes Orientales, ouvrage 
enrichi de plus de 300 tallies douces des 
plus curieuses representent les animaux, 
les oiseaux, les poissons et les plantes, 

. . . Amsterdam, 1718. 320 pis. fol. 

Pre-Linn. 1718.1 

Travels into Muscov, Persia, 

and part of the East Indies. 2 vob. 
London, 1737. Pre-Linn, 1737.1 

The accounts of the voyages of this author 
appeared together in a French ed. in 5 vols. 
Rouen, 1726. 4®. 

Th^ author was a painter, not a naturalist, 
and hw drawings and descriptions of fishes are 
more interesting than valuable. 

Bruyn, Niklaas de [1570-1641] Li- 
bellus varia genera piscium complectens, 
pictoribus, sculptoribus, utilis et neces- 
sarius. N. de Bruyn inventor. [Am- 
sterdam, 1630 ?i 13 pis. 4®. 

Pre-Linn. 1630,1 

Thirteen plates of fishes engraved by Bruyn, 
and published by Claes Janssen Vischer. 

Bry, Theodor de [1528-1598], Bry, 
Johann Theodore de [1561-1623], & 
Bry, Johann Israel de [ -1611]. 

Collectiones peregrinationem in Indiam 
orientalem et Indiam occidentalem 
(Grands et petits voyages), 25 parts. 
Frankfort-am-Main, 1596-1^. 

Pre-Linn. 1596.1 

T a coUation Of the “Voyages,” see Lindsay. 

“ of Crawford and Balcares) in his 
BibUotheca Lmdesiana” no. 3, 1884. foL: 

Ca^ogue British Museum (Natural His^ 
tory), 1903, vol. I, 270-273. 

Buonanni, or Bonanni. FtLiwo 
[1638-1725] Museum Kircherianum 
sive Museum a P. Athanasio Kirchero 
m CoU^o Romano Societatis Jesu 
jam pndem incoeptum, nuper restitu- 




224 AMERICAN MUSEUM OF NATURAL HISTORY BUO 


Buonanni, F. 

turn, auctum, descriptum et iconibus 
illustratum. Romae, 1709. xii, 522 p. 
172 pis. fol. Pre-Lirm. 1709.1 

Glossopetras, p. 201. Fossil fishes, p. 202. 
Fishes (dog, hammerhead, saw, sword, shark, 
ray, flying], p. 268-270. Scales of fishes, p. 360. 
pis. 

For the first description of the contents of 
Kircher’s museum, ae^ Kircber, A., Pre-Linn. 
1678.2. 

The present work appeared in revised and 
enlarged form as: 

Rerum naturalium historia, nempe quadrupe- 
dum, insectorum, piscium variorumque marino* 
rum corporum, fossilum, plantarum ezoticarum 
ac prtesertim testaceorum exsistentium in Museo 
Kircheriano edita iam a P. PhiUppo Bocannio 
nunc yero nova methodo distributa notis illus* 
trata in tabulis reformats novisque observationi- 
bus locupletata a lohanne Antonio Battarra 
Anminiensi philosophise professore. Pars prima. 
Romse, 1773. xl. 260 p. 47 pis. fol, 

Piscium squam®, p. 90-93, pi. 33. De pisci- 
bus, p. 153-166, pis. 37-39. 

The text (Pars Prima — all published) is by 
Buonanni; the annotations by Battara, J.. 
1773.1 (q. t».) 

Burckhardi Jacob, (prases) Dis- 
putatio juridica de piscatione. Basel, 
16S4. 6 pis. 4^ Pre-Linn. 1684.1 

M. J. Koleflel, respond. 


Burgiindius, VincentiiLs. See Vin- 
cent de Beauvais. 

Burmh, Onslow, Batavia illustrata, 
or A view of the policy and commerce 
of the United Provinces, particularly 
Holland. . . 2 vols. London, 1728. 

Pre-Linn. 1728.1 

A brief account of the manner in which the 
Dutch carry on the herring fishery, p. 669-576. 

Other eds.: London, 1731 & 1742. 

Burton, Robert or Richard. Miracles 
of art and nature, or a brief description 
of the several varieties of birds, beasts, 
fishes, &c. of other countreys. London, 
1678. 12^ Pre-Linn. 1678.1 

4th ed., 1708. 10th. 1737. 

Byam, {Rev,) Francis. An account 
of the impression on a stone dug up in 
the island of Antigua, etc. Phil. Trans. 
Roy. Soc. London, 1755 (1756), 49 , 
295-296. pi. Pre-Linn. 1756.1 

The fossil fish here described is refigured by 
C. R. Eastman in Mem. Carnegie Mus., 1914, 
6, 346-348, and named by him Mene nova~hi»^ 
panuB, from Eocene. 


c 


C., A. Bibel-erklarende Kupfer, da- 
rauf alle zur judischen Geschichte 
gehorige Dinge, als Thiere, Fische, 
Baume, Krauter, Blumen und Friichte 
grostentheils mit naturlichen Farben 
nach dem Leben vorgestellt werden, 
nebst einer kurzen Erklarung aus den 
besten Schriftstellem. Danzig, 1756. 
4**. Pre-Linn. 1756.1 

C., C, H. B., & M., C. The perfect 
husbandman, or the art of husbandry. 
London, 1658. 4°, Pre-Linn. 1658.1 

Pages 346-355 deal with fishes. 

Caesaiius, Johannes, Plinii libri 
II de piscibus cum scholiis. Venetiis, 
1518. 4^ Pre-Linn. 1518.1 

Caille, — (Abbe) de la. Observa- 
tions faites bi Tisle de I’Ascension, sur le 
local, sur les oiseaux, la peche, la longi- 
tude, etc. M^m. Acad. Sci. Paris, 
1754, hist., 110; mdm., 126. 

Pre-Linn. 1754.1 

Caius, John [1510-1573] De rario- 
rum animalium et stirpium historia, 
liber unus. (In his De canibus britan- 
nicis. Londini, 1570, p. 37-122.) 

Pre-Linn. 1570.1 

Several fishes are described. 

Other (English) eds.: London. 1724 & 1729; 
(German) Nuremberg, 1685, & Leyden, 1731. 

CamelluSi George Joseph. See Ka- 
mel, G. J. 

Camerarius, Joachim (the younger) 
[1534-1598] Symbolorum et emblema- 
tum ex aquatilibus et reptilibus de- 
sumptorum centuria quarta, a J. C. 
. . . ccepta: absoluta post ejus obitum 
a L. Caraerario, etc. Norimbergiae, 
1604. 4°. Pre-Linn. 1604.1 

Emblems 29, 30, 31 and 37 are drawings of 
fishing subjects. 

^ Symbolorum et emblematum ex 
aquatilibus et reptilibus desumptonim 
centuria quarta. Francofurti, 1654. 

Pre-Linn. 1654.1 

Forty-six plates and descriptions of fish and 
fishing. 

Symbolorum emblematum ex re 

herbaria et animalibus desumptonim 


centuriae IV. 4 partes. Francofurti, 
1661. 400 figs. 4°. 

Pre-Linn. 1661.1 

The first edition, 1590-97, consisting of three 
centorisB only, has no fishes. The first full edi- 
tion seems to be 1604. 

Others. Frankfurt, 1605, 1672; and Mainz, 
1668 «& l(i77. Each edition seems to have been 
an augmented one. 

Camerarius. born of a medical family in 
Nuremberg, became a famous physician of that 
city. He was the author of several books mainly 
dealing with medicinal remedies. 

Camerarius, Joach. 400 Wahl- 
Spriiche und Sinnenbilder, und zwar 
von . . . Fischen, etc. Maynz, 1671. 
figs. 8°. Pre-Linn. 1671.1 

Camerarius, Joannes Rudolphus. 
Sylloge memorabilium naturae, XX 
centuriae. Tubingae, 1624-52. 

Pre-Linn. 1624.1 

A later ed. is entitled: 

Sylloges memorabilium medi- 

cinae et mirabilium naturae arcanorum 
centuriae XX. Editio altera, emendata 
et quatuor centuriis postumis aucta. 
Tubingae, 1683. 1662 p. 

Pre-Linn. 1683.1 

i. Quod pisces respirent casu inventum, 
pisces in acre diu vivere nequeunt. Cent. VII, 
pt. Lxxvii. p. 486. 

ii. Anguillse etymon, sine parente. sine sexu, 
sanitati inimica. cur ex anguillarum cadaveribus 
anguills gignantur. Cent. IX. pt. xv. 652. 

iii. Barborum piscium caro esui an utilis. 
Cent. IX. pt. X, 645. 

iv. Cur pisces mortui aquis innatant, vivi ad 
fundum stabulant. Cent. IX. pt. xvm. 655. 

V. C>'prinorum ortus spontaneus. Cent. IX, 
pt. yiii. 645. 

vi. Lucii etymon, crudelitas, ortus, elegans 
^ectaculum ranae ulciscentis Lucii violcntiam. 
Cent, IX, pt. X. p. 647; 649. 

vii. Remora piscis. ore na\'im sistit, inquisi- 
Uo cause ob quam Echeneis moretur naves. 
Rondeletii opinio de vi remore, et FVacastorii de 
Echineide opinio refellitur et Scaligeri a&seritur. 
Cent. IX, pt. 1 . 635. 

^ Tinea, umbilico applicata, 

an Rubia conspecta icteritiam sanare 
po^int. (In Sitonus, Joannes Baptista. 
Miscellanea medico-curiosa, etc. [2d. 
ed.i Colonise Agrippinae, 1677, p. 140.) 

Pre-Linn. 1677.1 

Camilli, Chilini. Tallinae vallis ac 
larii lacus particularis descriptio. (In 
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CamiUi, C. 

Thesaurus antiquitatum et historiarum 
Italiae. Basileai, 1561, 3, [5 p.i fol.) 

Pre-Linn. 1561.1 

Fish-fauna of lake Como and its tributaries. 

Campbell, John [1708-1775] An 
exact and authentic account of the 
greatest white-herring-fishery in Scot- 
land, carried on yearly in the island of 
Zetland, by the Dutch only, etc. 
Edinburgh, 1750. iv, 33 p. stn. 8®. 

Pre-Linn. 1750.1 

Some copies of the 2nd ed., published in 
1753, have the title “A true and exact descrip- 
tion of the island of Shetland.” etc. 

Reprinted, Edinburgh, 1885. 6, iv, 33p. 12®. 

Camper, Peter [1722-1789] Ob die 
Fische alle taub und stumm seyn. 
Stuttgard. Sel. Phys. Oecon., (c. 1756i, 
1, 405. Pre-Linn. 1756.1 

Candidus, Decemhrus Peter (also 
styled Piercandido Decembrio) 
[1399-1477] De animantium naturis 
ac rebus memoria et annotatione dignis. 
Editi a Candido feliciter D. L. 1460. 

Pre-Linn. 1460.1 

74 fishes are described. 

This illustrated codex is preserved in the 
Vatican library. A modern rendition with pres- 
ent day identifications and many notes is: 

Killermann, Seb. Das Thierbuch dcs Petrus 
Candidus geschrieben 1460, gemalt im 16. Jahr- 
hundert. (Codex Vaticanus Urb. lat. 276). 
Zool. Annalen, 1914, 6, 113-221. 8 pis. 

Cardano, Girolamo [Hieronymus] 
[1501 or 08-1576] For memoirs, see 
Mantovani, V. “ Vita di Girolamo 
Cardano, Milanese filosopho, medico, e 
letterato.” Milan, 1821; also Morley, 
Henry, “ The life of Girolamo Cardano 
of Milan, physician.*' 2 vols. London, 
1854. 

De subtilitate libri xxi, etc. 

Basiliae, et Lugduni, 1550, xlvi, 305 p. 
fol. Pre-Linn. 1550.1 

The editio prineepB. Reprinted Paris & Ley- 
den, 1551; Basel & Leyden, 1553. True 2nd ed., 
Basel I^yden, 1554. 3rd ed. in Latin, Basel, 
1560. Many other eds. (at least 13) of this 
popular work were issued 1561-1664; 12 before 
1584. French versions. Paris. 1556 and 1584; 
Rouen, 1642; German, Basel, 1559. 

Considerable data about various fishes are 
given. 

De rerum varietate libri xvii. 

Basilise, 1557. xii, 707, 32 p. ills. fol. 

Pre-Linn. 1557.1 

First ed. Others: Basel, 1557. 1564, 1580, 
1581^ Avignon, 1558; Leyden, 1580 — editio ro- 
coQnxta. 

The anatomy of several fishes is described in 
book vu. 

Hieronyxni Cardani Mediola- 

nensis philosophi ac medici celeberrimi 


Operum, tomus tertius; quo continen- 
tur physica, etc. Lugduni, 1564. 

Pre-Linn. 1564.1 

Cap. 37. “Piscium differentis ac genera,” 
p. 112-139. 

Other eds. of the “Opera”: Geneva, 1624; 
Leyden, 1663. (10 vols. each.) 

Carleson, Eduard. Aufraunterung 
zur Einrichtung einer Fischerey in 
Schweden. Stockholm. Mag. 1754, 1, 
107. Pre-Linn. 1754,1 

Casserius, Jules [1545-1616] De 
vocis auditusque organis liistoria ana- 
tomica. 2 vols. (ini}. Ferrariac, 1601. 
ills. Pre-Linn. 1601.1 

Pentacstheseion, hoc est de 

quinque sensibus liber, organorum 
fabricam, actionem et usum continens. 
Venetii, 1609. 354 p. figs. fol. 

Pre-Linn. 1609.1 

Other eds.: Venice, 1627; Frankfort, 1610, 
1612, 1632. 

Nova anatomia, continens accu- 

ratem organorum sensilium, etc. Frank- 
fort, 1622. Pre-Linn. 1622.1 

In all these works, Casserius, the pupil and 
successor of Fabricius ab .^quapendente, de- 
scribes the eye and ear of various fishes; the pike 
particularly. 

Cassiodorus, Magnus Aurelius [c. 
490-585] For a sketch of his life and 
works, see A. Franz (Breslau, 1872), 
who says of Cassiodorus: “One can 
with perfect fairness claim for Cassio- 
dorus the honor of first having brought 
into cloister life the fostering of science.” 

Opera [editio princeps], Paris, 

1579. Pre-Linn. 1579.1 

Other early eds.: Orleans, 1622; Rouen, 1679; 

& Venice. 1729. The “Epistolae” therein con- 
tained have many notes on fishes and their 
habits. Among the fishes is the Exormiston, 
which has been identified by Dr. T. N. Gill as a 

Leptoccphalus. , .,r. • i t» 

For a present day version of the Epistol® 
with a good index, see: 

“The letters of Cassiodorus. being a con- 
densed translation of the ‘VarifiB* epistol® of 
Magnus Aurelius Cassiodorus.” Translation 
with introduction by Thomas Hodgkin. Lon- 
don. 1886. 660 p. 12®. 

Castrillo, Hernando. Historia y 
magia natural, o ciencia de filosofia 
oculta, con nuevas noticias de los mas 
profundos mysterios, y secretos <^1 
universe visible, en que se trata de 
animales, pezes, etc. Madrid, 1692. 
14, 342, 16 p. 8°. 

Catesby, Mark [167^1749] The 
natural history of Carolina, Florida, and 
the Bahama islands; containing the 
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figures of birds, beasts, fishes, serpents, 
insects and plants; . . . Together with 
their descnptions in English and 
French. ... To the whole is prefixed 
a new and correct map of the countries 
treated of ... 2 vols. London, 1731- 
43. col. pis. Pre-Linn. 1731.1 

A second edition of this justly famous work 
was issued at London. 1754, and a third in 1771. 
Both were revised and edited by George Ed- 
wards. A French version is “Histoire naturelle 
de la Caroline. Floride, etc." Nuremberg, 1770. 
gr. fol. A German edition of the plates only, 
by Eisenberger, N. F., & Lichtensleger, Georg 
(fl. V.) is: 

Piscium, serf)cntum, insccto- 

mm aliorumque nonnulloruin aniinal- 
ium nec non plantarum qiiarundain 
imagines quas M. Catcsby in poste- 
riore parte splendidi illius opens quo 
CaroluuE Florida^ et Bahamensium in- 
sularum tradidit historiam naturalem 
eiusque appendice descripsit. Additis 
yero imaginibus piscium tarn nostra- 
tium quam aliarum regionum auxerunt, 
et vivis coloribus pictas. Ediderunt 
N. F. Eisenberger et Georg. Lichten- 
Bteger. Norimbergae, 1750. 46 p. 109 
pis. fol. Pre-Linn. 1750.1 

A second ed. of this was issued Nuremberg, 
1777, in folio. (See Catesby. M., 1777.1) 

— ; — Beschreibung von Carolina, 
Florida und den Bahama Inseln. Ntirn- 
berg, 1756. map. gr. fol. 

Pre-Linn. 1756.1 

This early German version is recorded by 
Engelmann only. Agassiz lists an Appendix/' 
Londoiii 1748. fol. Neither has been seen by 
us. 

Cato, Marcus Porcius [B. C. 234- 
149] De re rustica, Basiliae, 1521. 
82 p. 8®. Pre-Linn. 1581.1 

Contains instructions on the care and rearing 
of fish m ponds. 


. ' P. Catonis de agricultura, 

8ive de re rustica, liber: post ultimam 
A. Popmaj editionem . . . Item frag- 
menta ejusdem scriptoria, ab A. Popma 
dihgenter collecta, restituta. Lugduni- 
Batavorum, 1598. 8°. 

Pre-Linn. 1598,1 

The best ed. is: ‘*M. P. Catonis de re rustica 

Geaner." Mannheim, 1781. 105 
p. 8®. See also in Geaner, J. M. "Scriptores rei 
rustic® veteres Latini, etc.” 1787, vol. I. 8®. 

Cato, Af., Varro, Marcus TererUiuSj 
Columella, L. Junius Moderatus. & 
PaUadius, ButUius. Libri de re rus- 
tica. Parisiis, 1633. 506 p. fol. 

Pre-Linn. 1533.1 

Bio/im-96 ■' Lugduni, 1549; Leip- 

See^also. Anon. Pre-Linn. "Scriptores rei rus- 
ucjte* 


Cats, Jacob [1577-1660] Alle de 
w'ercken, se ouden als nieuwe, van de 
Heer Jacob Cats, Ridderondt Raedtpen 
Lionaris van Hollandt, etc. Amster- 
dam, 1055. fol. Pre-Linn. 1655.1 

In "Emblemata moralia et ceconomica" are 
three drawn from fishing; nos. 2, 7, and 39. 

Other eds.: 1600, 1665, 1712, <k 1720. 

’t Ondekte voordcel van alle 

wereldsche dingen, afgedeelt volgens de 
wetten dcr natuur, cn natuurlycke sa- 
ken, in de vermeerderde wyse jaer- 
beschryver, verstandige huys-houder, 
ervaren landt-bouwer, enz. Amster- 
dam, 1663. 4®. Pre-Linn. 1663.1 

Catching salmon with nets and with the 
hands, pt. in. Ib2-184. 

Caub, Johann v. See Cube or Cuba, 

Johann v. 


Celsius, A. (prtrses) Dissertatio de 
novo in fiuviis Norlandiarum piscandi 
modo. Om et nyt sat at fiska i Xor- 
liindska elfwar. Inaug. Dissert. Upsa- 
Uae, 1738. 28 p. pi. 4®. 

Pre-Linn. 1738.1 

A. HelJant, respond. 

Celsius, Magnus {■presses) Disserta- 
tio de naturA piscium in genere, et pis- 
catura, Holmiac, 1676. 4 p. 4®. 

Pre-Linn. 1676.1 

Joh. Aurivillius, respond. 

Cerutus, Benedictus. Musaeum Fr. 
Calceolarii Jun. Veronensis, a Ceruto 
incoeptum, et ab A. Chiocco luculenter 
descriptum et perfectum. Veron®, 
1622. figs. fol. Pre-Linn. 1622.1 

Pisces, n. 62-98 (in alphabetical order), 2 
figs. Fossil fish & fig., p. 428. 

See also Chiocco. A., Pre-Linn. 1622.1. 

Champlain, Samuel de [1567-1635] 
Les voyages du Sieur de Champlain 
Xaintongeois . . . Devisez en deux 
livres, ou journal tres-fidele des obser- 
vations faites ^s descouvertes de la 
Nouvelle France, etc, Paris, 1613. 

Pre-Linn. 1613.1 


* Voj’ages et descouvertes faites 

en la Nouvelle-France, depuis l’ann4e 
1615 jusques k la fin de Fannie 1618. 
Pans, 1619. Pre-Linn. 1619.1 


_ Les voyages de la Nouvelle 

France occidentale dicte Canada, faits 
par le S*"- de Champlain ... & toutes 
les decouvertes qu'il a fait . . . [1603- 
1629] Paris, 1632. Pre-Linn. 1632.1 






sketch of 

Champiam) by Abb6 Laverdi^re in his "(Euvres 

6 volft 1 fi7rk 

Available for English readers as: 
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Champlain, S. 

The voyages and explorations of Samuel de 
Champlain [1604-1616] Narrated by himself. 
Trans, by Annie Xettloton Bourne. Edited with 
[biographical] introduction and notes by Edward 
Gaylord Bourne. 2 vols. N. Y., 1906. 

Champlain's voyages contain many refer- 
ences to fish and fishing. Garpike and its 
habits first described in book ii, chap. ix. 


ChauSour, Jacques de. Instruction 
sur le faict des eaux et forets, contenant 
en abregd les moyens de les gouverner 
et administrer suivant les ordonnances 
des roys. Rouen, 1618. 8®. 

Pre-Linn. 1618.1 

Has some data on fishes and fish-ponds. 


Chapelle, , de la. Observation 

sur un poisson, qui ressemble a peu pres 
a une truite qui fait I’effet d’un baro- 
metre. Mem. Acad. 8ei. Paris, 1666- 
1686 (1733), 1, hist., 424. 

Pre-Linn. 1733.1 

Charleton, Gxiallier or Walther [1619- 
1707) Exeroitationes de differentiis & 
nominibus animalium, cum mantissa de 
variis fossilium generibus; deque diffe- 
rentiis ac nominibus colorum. Oxoniae, 
1667. fol. Pre-Linn. 1667.1 

Onomasticon zoicon, plerorum- 

que animalium, differentias & nomina 
propria, pluribus linguis exponens. Cui 
accedunt mantissa anatomica; & quae- 
dam de variis fossilium generibus. Lon- 
dini, 1668. 12 figs. 4°. 

Pre-Linn. 1668.1 

P. llO-lfi.'i, 224 fishes briefly described with 
Greek, Latin, and colloquial names. Bones of 
fossil fishes, p. 256. Glossopetra, p. 262. 

Other eds.: London. 1671, 1674, 176.3; Ox- 
ford, 1678. Copy 1668 ed. in A. M. N. H. 

Gualteri Charltoni exercita- 

tiones de differentiis & nominibus ani- 
malium. Quibus accedunt mantissa 
anatomica, et quaedarn de variis fossi- 
lium generibus, deque differentiis <fe 
nominibus colorum. Editio secunda, 
duplo fere auctior priori, novisque ico- 
nibus ornata. Oxoniae, 1677. 309 p. 

17 pis. fol. Pro-Linn. 1677.1 

An enlarged ed. of 1667.1. Pisces, pp. 1-106. 

Charlevoix, Pietre Frangois Xaiier 
de [1682-1761] Histoire et description 
g^nerale du Japon. 2 vols. Paris, 
17.36. pis. 4®. Pre-Linn. 1736.1 

In vol. II. supplement, 16 species of fish are 
described. The figures are copied after Kiimpfer. 

2nd ed., in 9 vols.: Paris, 1754. figs. 

Journal d’un voyage . . . dans 

l’Am<!*rique septentrionale, etc. (His- 
toire de la Xouvelle France. Vol. III.) 
Paris, 1744. 8°. Pre-Linn. 1744.1 

Fishes of St. Lawrence river and lake Champ- 
lain; fishing for gar pike and sturgeon in lake 
Champlain; eel fishing in Canada. 

This “Histoire” as a whole or in parts passed 
through a number of eds.: Paris, 1749; Leyden, 
1750 (Dutch); Gottingen <k Amsterdam, 1750; 
The Hague, 1760; London, 1761; and more re- 
cently New York, 1865. 

Chasler, Hug., & Seguyn, Pet. See 
Segruyn & Chasler. 


Cheselden, William [1688-1752] 
Ostoographia or the anatomy of the 
bones. London, 1733. 20 folios. 56 

copper plates, fol. Pre-Linn. 1733.1 

Skeleton of ray. and jaws and teeth of pike, 
Scarus and glossodont. 


Chetham, James {of SmedUy) [1640- 
1692] The angler’s vade-mecum; or, a 
compendious yet full discourse of an- 
gling: dhscovering the aptest methods 
and ways, exactest rules, properest baits 
and choicest experiments for the catch- 
ing all manner of freshwater fish . . . 
etc. London, 1681. 180 p. 12°. 

Pre-Linn. 1681.1 

This, the 1st ed., was published anonymously; 
2nd ed., London, 1689, 326 p.; 3rd. London, 
1700. issued by two publishers simultaneously. 

Chetham was a writer of much originality. 
Copy, 2nd ed., N. Y. P. 

Chevalier, Jean Damien [1700-1770] 
Lettros a M. de Jean ... I. 8ur les 
maladies de St. Domingue. II- Sur 
les plantcs de la meme tie. HI. Sur le 
Remore et les Halcyons. Paris, 1752. 
ii, 224. p. 8°. Pre-Linn. 1752.1 

Chiocco, A. Musajum Fr. Calceo- 
larii Jun. Veronensis, a Ccruto incccp- 
tum, et ab A. Chiocco luculenter de- 
scriptum et perfectum. Veronsc, 1622. 
figs. fol. Pre-Linn. 1622.1 

Pisces, p. 62-98 (in alphabetical order), 2 figs. 

Fossil fish «fe fig., p. 428. r» t • i «99 i 

ib'ecalso Cerutus, Benedictus. Pre-Linn. 


Chomel, Noel. Dictionnaire ceco- 
lomique; contenant divers moyens 
I’augrnenter son bien, et de conserver 

a santc, etc. 2nd ed. 2 vols. 

718. fol. Pre-Linn. 1718.1 

The 1st ed. not known to us. The third, 

>nrU I7fi7. An Enfflish version is entitled; 


Dictionnaire oeconomique, or 

the family dictionary. Done into Ei^- 
lish. Revised and recommended by K- 
Bradley. 2 vols. London, 1725. fol. 

Pre-Linn. 1725.1 

Contains descriptions of different nets for 
c&tching all sorts of fisb. 


Churchill, Aivnshum, & Churchill, 
yhn. A collection of voyages and 
avels, etc. 6 vols. London, 1^ 
r32. illust. fol. Pre-Lmn. 1704.1 
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CirinOi Andrea [1618-1064] Liber 
secundus de natura piscium, in quo 
Platonis ac Cieterorum philosophan- 
tium oracula; maris admiranda; piscium 
natura, virtutes, medicina, nionstra et 
miracula ex probatissiniis scriptoribus 
breviter expenduntur. Panormi (Pa- 
lermo) 1653. 552 p. 4°. 

Pre-Linn. 1053.1 

Clauder, Gahnel [1633-1691] Ther- 
mometrum vivum (a pisoe desunito) 
Misc. Acad. Nat. Cur., 1687, der. 2, 
an. 6, observ. 175, p. 354. fig. 

Pre-Linn. 1087.1 

Thermornetri vivi nomcn tribo- 

ritur Cobitidi pisciculo. Act. Regia* 
Soc. Sci, Upsal., 1742, 79. 

Pre-Linn. 1742.1 

Cleghorn, George [1716-1789] Ob- 
sei^ations on the epidemical disca.sc.s in 
Minorca. London, 1751. 8°. 

Pre-Linn. 1751.1 

A number of fishes named. 

A German version is: Bosehroi))unjr der In.sel 
Minorca. Gdtt. SainmI. der Iteisen.. S. T)i. 

Clemente, Africa. Della agricol- 
tura libri sei, coir aggiunta <1(4 libri in- 
torno alle pescagioni. Vic<‘nza, 1073. 
10°. Pri'-Linn. 1037.1 

Fishing occupies 9 chapters. 

Other eds.: Trd-vos, 1077, 1G9G; ^■enice. 171 J. 

Clusius, Carolm (Gall, ('harles de 
PEsclusei (1520-1009] For a biography 
see Marv(*n, C. .1. “Charles de VKi- 
cluse, sa vie et ses (x*nvres. 1520-1009.’' 
Bidl. Ft^derations Soc. tl’HorticuIt 
1874; also .separate, Liege, 1875. .')9 p. 
8°; also Hoze, Ernest. “ Biographic 
et corrospondance, (suivies d’un ra))- 
prochernent historique ontre Charles de 
I’Escluse ct Paniientieri.” Paris, 1899. 
sm. 8°. 

— — Kxoticorum libri x ; quibu.s ani- 
maliuin, plantarum, arornatum, alio- 
rumque j)eregrinorum fruetuurn histo- 
riai descrilnintur; item Petri Bellonii 
ob.servationes, eodem Carolo Clusio in- 
terprote. Antverpiae, 1001 . figs, fob 

Pre-Linn. 1001.1 

^ Not seen. Title from Bosgoed. Better known 
is: 

■; Exoticorum libri decern; quibii-s 
animalium, plantarum, arornatum, alio- 
rumque peregrinorum fruetuurn histo- 
rite describuntur. Item Petri Beloiiii 
observationes, eodem Carolo Clusio in- 
t erprete. Antverpiie, 1605 . viii, 378 
p. 273 woodcuts, fob 

Pre-Linn. 1605.1 


.Sixteen fishes are described anri shown in 
curious woodcuts, pp. 135-144. Fishing with 
the cormorant, p. 100. 

A French version is: 

Histoire de.s drogues, cpiccries 

et do certain.^ mediearuens sim])les qui 
naissent des Indes, tant Orientales (ju' 
Occidentales. Lyon, 1()19. 8°. 

Pre-Linn. 1619.1 

Cneift, Johan David. Tanckar burn 
en tilborlig Landthushdllning skjmd- 
sainmast synes kunna uphjolpas i Oes- 
terbottn, wtilment yppade af . . . och 
til tryeket. befordradc af Kiksons Hog- 
lofligc Stiinders Manufaktur-Contoir. 
Linkoping, 1757. 333 p. 12°. 

Pre-Linn. 1757.1 

Treats of fish-culture. 

Cockayne, Benjamin. Rules for 
angling. 33 folio.s. MS. 

Pre-Linn. 1070.1 

The original MS. is s.ai<l to have been written 
in 1G70. 'I'ranscript in N. Y. P. 

Coenen, Adriaan. Vischboek van 
Adriaan Coenen, zoon van Schilperoort. 
Dit \’i.s, Booc, veergadort ende gescre- 
ven van niij A. Coenen soen, gehoren 
op de derive van Scheiveninglie Een 
visschers doi^xe in de Noortsco leggende 
een eleijn mijlkcn van den vermaerden 
Hago in llollant die is in veel landen 
wel bekont. Anno 1577 begonnen 
( -1578) Pre-Linn. 1577.1 

This is a MS. work cited by Bo.^goed from 
the Koninklijke Bibliothek to ’s Gravenhage 
(The Hague). It consists of 410 folios of colored 
figure.s. 

Coetlegon, Denis de [ -1749] Uni- 
versal history of arts and sciences. 
London, 1745. fob Pr(*-Linn. 1745.1 

FLshing, vol. I, p. 1007-12. 

.V tour through the animal 

world, or. an . . . account of near four 
hundred animals, birds, fishes . . . etc. 
London, 1740. v, 173 p. 172 pis. 12°. 

Pre-Linn. 1740.1 

Cohausen, J. //., & Nuenning, J. 
H. See Nuenning & Cohausen. 

Coker, N. Survey of Dorsetshire, 
containing the natural history of that 
country. Ix)ndon, 1732. 0 pis. map. 
fob Pre-Linn. 1732.1 

Contains observations on fishes. 

Colbiornsen, Frnl. (respond.) Dis- 
.sertatio de pisce, qui Jonam deglu- 
tivit. Hafnicc, 1744. 4°. 

Pre-Linn. 1744.1 

Christ. Rccde, preeses. 
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Cole, A., & Culpepper, Nich. See 
Baxtholinus, C., 1668.1. 


The “Bclluga” here referred to is an Acipen- 
ser found in the Volga. 


Colerus, Johann. Oeconomia rura- 
lis et domestica. Darin das gantz 
Amphaller treuer Haus-Vatter, Haus- 
Mutter begriffen. Auch Wild- und 
Vogelfang, Fischereven, etc. 2 parts. 
Maynts, 1656. 45 col. pis. 8°. 

Pre-Linn. 1656.1 

Other eds.: Mainz. 1665, 1680. Frankfurt. 
1672, 1686. 1692. 4®. 

Colerus, . Calendarium perpe- 

tuum. Wittenberg, 1627. 

Pre-Linn. 1627.1 

Contains notes on Swiss hsbes. 

Collaert (also written Collard), 
Adrian [c. 1520—1567] Piscium viva? 
icones in aes incisse et editae ab Adriano 
CoUardo. Antwerp, c. 1580. 26 pis. 

Pre-Linn. 1580.1 

“Ungewiss ist es, ob dicse Stiche von cinem 
ftlteren, um 1567 gestorbenen, ocler von eincm 
jQngeren Meister desselben Namens (welcher 
1697 als Genosse der Malergilde des S. Lucas in 
Amsterdam erwahnt wird) herrUhren.” — Ca- 
rus, J. V. Geschichte der Zoologie, p. 319. Miin- 
chen. 1872. 

— ^ — Piscium vivae icones invent® ab 
Adriano Collardo, et excusae a Nicolao 
Joannis Visscher, anno 1634. Amstclo- 
dami, 1634. 20 pis. fol. 

Pre-Linn. 1634.1 

This work is said to contain 25 plates of 
fishes, but the copy in the Stuart collection in 
the library of the A. M. N. H. has 19. plus an 
engraved title-page. In the same collection is a 
smaller volume in 4®, containing 8 plates and a 
title page without signature, date or place of 
publication, but bearing the words “Piscium 
viv» icones.” Careful comparison of these 
figures with the larger above shows beyond 
doubt that they were engraved by Collaert. 

Collins, Samuel {Medicus) [1618- 
1710] A sj^steme of anatomy treating 
of the body of man, beast, birds, fish, 
etc. 2 vols. London, 1685. 74 pis. 

fol. Pre-Linn. 1685.1 

Anatomy of 22 fishes given. The generative 
organs of a fish. vol. I, chap, xxxiv; description of 
the reproductive organs of a shark, p. 658 ff. pi. 

Collinson, Peter [1694-1768] For a 
biographical sketch see Fothergill, J., 
“ Some account of ... P. Collinson, 
etc.’^ London, 1770. 18 p. portr. 4®. 

Observations on the hardness 

of shells and on the food of the soalfish. 
Phil. Trans. Roy. Soc. London, 1744 
(1746), 43, 37-39. Pre-Linn. 1746.1 

Observations on the Belluga 

stone. Phil. Trans. Roy. Soc. Lon- 
don, 1747 (1748), 44, 451. 2 pis. 6 

figs- Pre-Linn. 1748.1 


Colonna, Fabio. See Coluxnna, 

Fabius. 


Columella, Lucius Junius Modern- 
tus \fl. 1st cent. I For a sketch of his 
life and writings, with notes and ref- 
erences, see Barberet, N. “ De Colu- 
mell® vita et scriptis.” Nantiaci, 1887. 

128 p. 8°. 

De re rustica libri xii (In 

Scriptores rei rustic®, Venice, 1472 fol.) 

Pre-Linn. 1472.1 

The first edition of this collection which was 
many times republished, at least 20 editions 
having appeared before 1595. 

The first separate edition of Columella’s work 
seems to be: 

De re rustica libri xii, Bologna, 

1494. Pre-Linn. 1494.1 

Other early eds. are: 1514, 1520, 1529, 153^ 
1535. 1541. etc. Early German versions: 1538 
& 1612; the best is by M. C. Curtius. “ZwoK 
BUcher von der J.an<lwirtschaft.” Hamburg & 
Bremen. 1769. Italian translations: 1544, ^54, 
1564. French versions: 1551 & 1556. In Eng- 
lish we have: 

Of husbandry in twelve books, 

and his book concerning trees, trans- 
lated into English . . . London, 1745. 
xiv, 600 p. 4°. Pre-Linn. 1745.1 

Book VIII, cap. 16. Concerning fishes and 
their food; cap. 17, concerning the locating ot 
fish ponds. 

An earlier edition: London, 1744. 


Columella, L. J. M., Cato, M., Ji 
others. Libri de re rustica. Parisiis, 
1533. 506 p. fol. Pre-Linn. 1533.1 

Other eds.: Paris, 1543; Lugduni, 1649; Leip- 

sic. 1794-95. ^ ^ 

See also Cato, M., Varro. M. T., & others, 

Pre-Linn. 1533.1. 

Coluzxma, Fabius [1567-1650] For 
a sketch of his life, see that by J. Plan* 
cus in item 1744.2 below. 


— ■ — - Phytobasanos seu plantarum ali- 
quot historia; accessit etiam piscium 
aliquot, plantarumque novarum histo- 
ria. Neapoli, 1592. xiv, 120, 32, 8 p* 
ills. 4°. Pre-Linn. 1592.1 

Squatina & Pastinaca figured and described. 


Minus cognitarum stirpium all- 
ot, ac etiam rariorum nostro coelo 
ientum, Ekphrasio . . . Itemdeaqua- 
ihus, aliusque; animalibus quibus- 
,m paucis libulellus . . . opus 
imum in lucem editum.^ Rom®, 160o. 

340, Ixxiii, p. figs. 4°. 

Pre-Linn. 1606.1 

Two ravs described. Second noti<^ of 
led “Glossopetra” (shark’s tooth). Otfier 
sil fish remains in chap. xxi. ^ 

Another issue: Rom®, 1616. 4 . 
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Aquatilium et terrestrium ali- 
quot animalium aliarumque naturalium 
rerum observationes. Rom®, 1616. 

Pre-Linn. 1616.1 

De glossopetris dissertatio. (In 

his Tract, de purpura. Rom®, 1616, 
31 p. 4°.) Pre-Linn. 1616.2 

“Hac ostenditur Melitenses linguas serpen- 
tinas, sive glossopetras dictas, non esse lapideas, 
ut quidam a^erunt, sed osseas <k carcharia?, la- 
miae sive canicularum d: similium dentes, maria 
sstu olim terra tenui & lutosa obrutoa.” — 
Gronow. 

Other eds. are: Kiel, 1675, & Rome. 1678 & 
1752. 


Dissertatio de glossopetris (In 

his Historia stirpium rariorurn. 1744.) 

Pre-Linn. 1744.1 

This is also appended to A. Scilla's “De cor- 
poribus marinia lapidiscentibus.” Rome 1747, 
and in its other editions (1752, 1759). 

— Phytobasanos cui accessit vita 
Fabii et Lynceorum notitia adnota- 
tionesque in Phytobasanos J. Planco 
Ariminensi auctore. (Piscium aliquot 
. . . historia. J. Planci appendix ad 
vitam F. Column®) Florenti®, 1744. 
lii, 134, 2 p. 38 pis. 4°. 

Pre-Linn. 1744.2 

Comenius, John Amos (1592-1670] 
Janua linguarum. Lesna, 1631. 

Pre-Linn. 1631.1 

Wwtwood and Satchell remark of this work 
that it '*is a sort of encyclopaedic phrase-book, 
each of the 100 chapters containing the words 
used in a separate art, science or trade, and ex- 
plaining them by means of the context.” It 
contains a description of the art of fis hin g. 

English editions are: 

The gate of tongues unlocked 

and opened, or else a seminary or seed- 
plot of all tongues and sciences. Lon- 
don, 1639. Pre-Linn. 1639.1 

In Latin, English and French. 

Latin® lingu® janua reserata. 

The gate of the Latine tongue uulocked. 
London, 1650. 8°. Pre-Linn. 1650.1 

Other eds.: London 1658 <fe 1670; all in Latin, 
English, dc French. 

Commelin, Caspar [1667-1731] Ob- 
servationum anatomicarum collegii pri- 
vati Amstelodamensis. 2 vols. Amste- 
lodami, 1667-1673. pis. 12°. 

Pre-Linn. 1667.1 

In the first part, the anatomy of the carp and 
pike 18 given; in the second, there are figures 
and descriptions of the pancreas of various fishes. 

Conny, Robert [c. 1645-1713] Letter 
concerning a shower of fish. Phil. 
Trans. Roy. Soc. London, 1698, 20. 289- 
290. Pre-Linn. 1698.1 


Conrad von Megenberg. See Kon- 
rad von Megenberg. 

Conringius, //er/nonnus [1606-1681] 
J. Dubravii . . . De piscinis libri v 
. . . Omnia H. Conringii cura iterum 
edita & . . . purgata, cum pnefationi- 
bus. 1671. 4°. Pre-Linn. 1671.1 

See also Dubravius, J. (this section). 

“In 1657 H. Conringius collected the treatises 
of several old writers on fish-ponds and fisli and 
fishing, and printed them at Ilelmstadt in a 
quarto volume without collective title-page but 
with continuous register. By the collector, who 
reads as well as gattiers, this book will be highly 
prized. It contains the treatise of Dubravius 
‘de piscinis’; portions of Varro’a third book; 
chapters i.iv-lvi of Pliny’s ninth book; book 
twenty of the ‘Geoponika’ of Cassianus Baasus; 
excerpts from ('resoentius and Hercsbachius 
concerning fish-ponds, and the book on fishing 
from the latter’s ‘Thcreutices.’ ’’ — Westwood & 
Satchell. 

Cooke, Edward. A voyage to the 
South Sea, and round the world, per- 
form’d in tlie years 1708, 1709, 1710, 
and 1711. 2 vols. London, 1712. vol. 
I, 456 p.; vol. II, 318 p. 

Pre-Linn. 1712.1 

Vol. I. Fishes on coast of Brazil, p. 27. pi.; 
fishes of Chile, p. 66; Juan Fernandez, p. 115. 
pi.; Lobos Is. (sun fish), pp. 120, 123, 128. pi. 
Thrashers and sword fishes kill whales, pp. 173 
& 317. Fishes of Peru, p. 210; Galapagos Is., p. 
317. pi.; Tres Marias, p. 329; Lower California, 
pp. 340-344. 2 pis. 

Coppier, Guillaume. Histoire et 
voyage des Indcs Oecidentales, etc. 
Lyon, 1645. 184 p. Pre-Linn. 1645.1 

Des poissons marins, p. 94-115. Copy, A. M. 
N. H. 

Coppini, Carlo Franc. Prigioni, e 
morte dclli pesci, raccoltc de diversi ec- 
cellenti authori. Dal Signor Dottore 
C. F. C. Roma, 1655. viii, 234, xxvi 
p. 8°. Pre-Linn. 1655.1 

Cornelius, Georgius. Piscatio philo- 
sophica cxccllenti® Ill“® ac Reveren- 
diesime D. D. Gcorgii Cornelii Eclesie 
Patavine Episcopi dicata il662i. 43 

pis. 12°. Pre-Linn. 1662.1 

Has 19 plates of fishing scenes. 

Corvinus, Georgius Ludoviais. Dis- 
sertatio botanico-medica inauguralis de 
Scilla, &c. Altorfi, 1715. 4°. 

Pre-Linn. 1715.1 

A shrimp which is destructive to fishes. 


Cotton, Charles (1630-1687) The 
compleat angler. Being instructions 
how to angle for a trout or grayling in a 
clear stream. London, 1676. 112 p. 

12®. Pre-Linn. 1676.1 


This is part ii of the second impression of the 
5th edition of Walton’s “Compleat Aneler “ 
1676; the full title of which reads w follows: 


232 


AMERICAN MUSEUM OF NATURAL HISTORY 


COT 


Cotton, C. 

The universal angler, made so, by three 
books of fishing. The first by Mr. Izaak Wal- 
ton; the second by Charles Cotton Esq.; the 
third by Col. Robert Venables. All which may 
be bound together, or sold each of them severally. 
London, 1676. 8®. 

Cotton’s section of this was sold separately 
or conjointly with Walton and Venables. From 
this time on, the work was known as Walton & 
Cotton’s "Compleat angler.” For further in- 
formation as to editions, see Walton, Izaak 
(this section). For post-Linnsean editions, see 
Walton, I., 1759.1, and Walton, I. & Cotton, 
C.. 1893.1. 

Cotton, CharieSj & Walton, Izaac. 
See Walton & Cotton. 

Cousin, Jo., & Le Vasseur, Claud, 
Ergo pisces carnibus salubriores. Paris, 
1637. Pre-Linn. 1637.1 

2nd ed.: Paris, 1661. 

Cox, Nicholas, The gentleman’s 
recreation, in four parts; (viz.) hunting, 
hawking, fowling, fishing. Collected 
from ancient and modern authors for- 
rein and domestick, and rectified by the 
experience of the most skilfull artists of 
these times. London, 1674. x, 284 p. 
4 pis. 8°. Pre-Linn. 1674.1 

“In this edition the book is not claimed by 
Nicholas Cox, whose name is appended to the 
‘Epistle Dedicatory,’ in the second and subse- 
quent issuers.” W. <fc S. 

Cox’s book was reviewed in Phil. Trans. Roy. 
Soc., 1675, 10, 461—466. Other eds. are; 1677, 
1685. 1686. 1697, 1706. 1721, 1731. 

Copy 1677 ed.. N. Y. P. 

This is most accessible to the modern reader 
in the following form: 

The nobleman and gentleman’s recreation; 
viz. The fowler. The falconer. The fisherman. 
The huntsman. London, (1815?). 8®. 

This was again republished — subsequent to 
1836. 

Coyett, Balthazar. Poissons 6cre- 
visses et crabes . . . que Ton trouve 
autour des lies Moluques, et sur les 
cotes des terres australes: . . . Ouvrage 
. . . copi6 sur les originaux de M. B. 
Coyett, etc. Tome I. Amsterdam, 
1718-1719. fol. Pre-Linn. 1718.1 

See note under Renard, L.. this section. 

Cramer, Ahia Georg {respond.) Dis- 
eertatio de pisce Torpedine ejusque 
proprietatibus admirandis exhibens. In- 
aug. Dissert. Kiloni, 1710. 

Pre-Linn. 1710.1 

Johann Ludwig Hannemann, prases. 

Crescentiis, or Crescenze, Pietro 
de [1230-1310] For a life of this author, 
see that in the modern edition of his 
works in footnote below. 

Ruralium commodorum libri 

duodecim finiunt feliciter. Augustinum 
(Augsburg), 1471. 209 unpag^ leaves. 

Pre-Linn. 1471.1 


The first edition (black letter) of a work sup- 
posed to have been written early in the 14th 
century. It has been frequently reprinted and 
translated. John of Westphalia printed three 
editions at T..ouvain. one in 1473. 

Versions in various languages follow. 

II libro della agricoltura. Flo- 

renti®, 1478. Pre-Linn. 1478.1 

The earliest Italian version, which was re- 
printed at Vicenza, 1490, and several times at 
Venice. 


Le liure des prouffits cham- 

pestres et ruraulx. Paris, 1486. fol. 

Pre-Linn. 1486.1 

The first of many French versions, another 
being “Le bon manager,” Paris, 1533. fol. 

Trattato dell’ agricoltura vol- 

garizato, etc. Venice, 1511. 

Pre-Linn. 1511.1 

The 1st Italian version issued at Venice. 
Others are: 1519. 1534 ("Opera di Agricoltura’’), 
1536. 1561 & 1605. A German version was pub- 
lished at Strassburg, 1493, and was many times 
reissued. 


De omnibus agriculturse parti- 

bus & de plantarum animaliumque, etc. 

Basel, 1548. xii, 385 p. figs. 

Pre-Linn. 1548.1 


An earlier Latin ed.: Paris & Strassburg. 1486. 
A modern edition, to which is appended a 
sketch of Crescentiis and an estimate of his 
work, is: "Trattato della agricoltura . . j 
Translato nella fevella Fiorentina revisto dallo 
l.Tferigno (B. de’ Rossi] (Vita di P. Crescenzi -- 
Osservazione sopra lo scritto di P. Crcscenzi) 

3 vols. Milano, 1805.” xu j # 

Crescenze indicates the various methods of 
rendering ponds and inland l®kes profitable. 
He is one of the "old farmers discu^^ by 
Donald G. Mitchell in his "Wet days at Edge- 
wood.” (5cc Mitchell, D. G., 1865.1) 

Copies of 14th cent. eds. of the above work 

in H.. N. Y. S.. <k A. P. S. 


Crescentio, Bartholomeo. Nautica 

Mediterranea. Roma, 1607. - 

Pre-Lmn. 1607.1 

Remora as a ship-detainer, pp. 397-398. 


Crescenze, Pietro de. See Crescen- 
iis, Pietro de. 

Cube or Cuba or Caub, Johann von. 
^or an analysis of the “ Hortus and a 
ritical study of its authorship, see 
^houlant, Ludwig. Graphische in- 
unabeln fur Naturgeschichte und Medi- 
in ... des XV und XVI Jahrhun- 
erts.” Leipzig, 1858, 

:houlant calls the “ Hortus, 
dchtigste Naturhistorie des Mittei- 
Iters mit Abbildungen.” See also 
'ayne, J. F. “On the Herbarius and 
lortus Sanitatis.” Trans. Bibhog. 
oc. London, 1901, 6, 70 p. iHust. 

(Payne argues that Cube was not 
he author of the “ Hortus j 
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For further bibliographical details 
as to titles, dates and places of publica- 
tion, see Klebs, . “ Incunabula 

Lists, Herbais (The Hortus Sanitatis 
family).^^ Papers Bibliog. Soc. Amer., 
1917 & 1819. vols. XI-XII. See also 
Everard, H. 1898.1 

According to Choulant, Cube’s work 
appeared in two forms which he desig- 
nates as “ Des Kleineren ” and “ Des 
grosseren Hortus sanitatis.” The first 
edition of the smaller bears title as 
follows: 


Hortus sanitatis auff teutsch 

ein gart der gesundheit. Mainz, 1485. 
359 leaves. 389 figs. 

Pre-Linn. 1485.1 


Thb edition appeared in March. 1485. Other 
eds. are: Augsburg (August) 1485. 1486. 1487. 
1488. 1493. 1496. 1499; Ulm. 1487. 

Four other eds. without place or date are 
listed^ by Choulant. All the above, or “Klein- 
eds. are in German and some bear the 
title “Herbarius zu teutsch." etc. 

The "grosseren" Hortus was first published 
m Latin as follows: 


Ortus sanitatis. Mainz, 1491. 

453 leaves, woodcuts, fob 

Pre-Linn. 1491.1 

/ if** other folio ods. appeared in Latin as 
lollows: Venice. 1511; Strassburg. 1536; and 
lour without place or date. 

Choulant notes eight German eds. as fol- 
itoo ^trassburg. 1507, 1515. 1521. 1527, 1529, 
1536; Augsburg. 1508; & Frankfort. 1533. 

appeared at Llibeck in 1492, 
lEii’ 1520. Dutch eds. are: Antwerp 

itoo Brussels, 1514, <fe Utrecht. 

lOdS. Ians issued two eds., one in 1539 and 
one without date. 

A different French version bearing the title 
Arbolaire "Herholaire." or “Le Grant Hcr- 
.f^^.l'iirough six editions. 

r\»s o!in b*!l "Bibliotheca Botanica," vol. I. 
*^9-242, lisU many other editions seemingly 
ot known to Choulant. The following title is 
for a good later edition; 


, Hortus sanitatis, quatuor lihris 
haec qua? subsequuntur, complec- 
tena. De herbis et plantis, de ani- 
malibus et reptilibus, de avibus et 


volatilibus, de piscibus et natatilibus, 
etc. Axgentorati, 1517. figs, fob . 

Pre-Linn. 1517.1 

The "Hortus" is divided into man\' short 
chapters, ea<*h (for the most part) with its illus- 
trative woodcut. The c<iition of 1491 fpossilily 
the best) devotes lOG chapters to fishes. The 
"Hortus" contains the first known figure of 
Remora acting as a ship-rotardcr. 

Copies of various earlv eds. are in H., Y., 
A. M. X. H.. Pa.. L. C.. <k J. C. 

The author or compiler of the "Hortus San- 
itatis" has been identified as Dr. Johann Won- 
necken von Cube, town phy.sician of Frankfort, 
toward the end of the loth century. 

This remarkable work seems not improbably 
to have been based in large part on tlte "Iler- 
barius Moguntinus" which first appeared from 
the press of SchiifTcr at Mainz, in 1484, and 
which enjoyed great popularity as the 10 later 
editions testify. In any case, it was a compila- 
tion of all medical data known at the time of 
its publication. 

Culpepper, \ich.,Sc Cole, A. See 
Bartholinus, C. 1068.1. 

Cupani, Francesco [1057-1711] Pan- 
phyton siculunj, sivc historia naturalis 
dc animalibu.^, stirpibus et fossilibus, 
qua) in Sii-ilia vel in circuitu eju.s in- 
venientur. Opus posthumum, etc. 
Panoniii [Palcnnoi, 1713. 168 pis. 

fob Pre-Linn. 1713.1 

For a commentary on this work, see Riggio, 
G. "Corrispondenze scientifiche degli [animali 
ipescil figurati nel Panphyton siculum del Cu- 
pani." Nat. Sicil., 1882, 11. 160-103. 

Curzon, If. The universal library: 
or complete summary of science. Con- 
taining above sixty select treatises. 
2 vols. London, 17i2. 8®. 

Pre-Linn. 1712.1 

Angling, vol. II. p. 458-467. 

Cysat, Johann Leopold. Beschrei- 
bung des beruhmten Lucerncr oder 
Vier-\Valdstaetten-8ees . . . Dariunen 
gemeldet wirdt . . . des Sees Lange, 
Breitte, Tieflfe, und w’ie mancherley 
herrlicher guter Fisch in dem selben zu 
finden . . . etc. Lucerne, 1661. x, 
256 p. 4°. Pre-Linn. 1661.1 

Fische, p. 20-101. 



D 


D, L, B. Traits des 6tangs, des vi- 
viers, fosses, etc. Paris, 1717. 12°. 

Pre-Linn. 1717.1 

Bale, Samuel [c. 165^1739] Phar- 
macologia, seu manductio ad materiam 
medicam, in qua medicamenta offi- 
cinalia simplicia, hoc est . . . animalia, 
eonimque partes in medicine officinis 
usitata, in methodum naturalem di- 
gesta succincte & accurate describun- 
tur. Londini, 1693. 12°. 

Pre-Linn. 1693.1 

Contains system of classi6cation of fishes. 

Other eds.: London, 1710 & 1737: Bremen, 
1713; Leyden, 1739. 

An account of a very large eel 

lately caught at Malden in Essex, with 
some considerations about the genera- 
tion of eels. Phil. Trans. Roy. Soc. 
London, 1698 (1699), 20 , no. 238, 90- 

97. Pre-Linn. 1699.1 

The natural history of the sea 

coast and country about Harwich. 
London, 1730. 4°. Pre-Linn. 1730.1 

First published as above, then included in: 

The natural history of the sea 

coast and country around Harwich 
(In Taylor, Silas, The history and 
antiquities of Harwich and Dover- 
court in the county of Essex. London, 

1732. 4°.) Pre-Linn. 1732.1 

Another ed.: London, 1742. 

Bampier, William [1652-1715] For 
sketches of his life, see Smyth in United 
Service Joum., 1837, pts. ii & iii; & 
Laughton in Diet. Nat. Biog., and 
Masefield in citation below. 

A new voyage round the world, 

etc. London, 1697. vi, 550 p. .5 
maps. 8.° Pre-Linn. 1697.1 

Other eds.: London, 1697 (2nd), 1698, 1699, 
1703, 1717, 1729 (best); Amsterdam in French, 
1698 (2 eds.), 1701, 1705-12, 1711, 1717, 1723; 
Paris, 1701-05; Rouen. 1715, 1723 (2 eds.); in 
Duteh, The Hague, 17(X); Amsterdam, 1698, 
1716-17; NjTnegen, 1771-72; in German, Leip- 
sig, 1702, & <^Ue. 1783. 

Voyages and descriptions, in 

three parts, viz.: I. A supplement to 
the voyage roimd the world, etc.; 
II. Two voyages to Campeachy, etc.; 


III. A discourse of trade-winds, etc. 
London, 1699. 184, 132, 112 p. 8°. 

Pre-Linn. 1699.1 

Other eds. :London, 1700, 1705, 1729;! (above), 
French ed., Amsterdam, 1711. French ed. of III, 
Amsterdam, 1701. 


A voyage to New Holland, &c. 

in the year 1699, etc. London, 1703. 
162 p. 8.° Pre-Linn. 1703.1 

Other eds.: London, 1609, 1729. 


A continuation of the voyage to 

New Holland, etc. in the year 1699, 
etc. London, 1709. 198 p. 8°. 

Pre-Linn. 1709.1 

Both “Voyages to New Holland,” in French, 
Amsterdam. 1711. 

Dampier's collected “Voyages” were first 
publish^ in a “Collection of Voyages” along 
with those of Wafer, Funnel!, and others, Lon- 
don, 1729. They were published separately as 
“Voyages and Adventures” in 2 vols. Londonj 
1777. 8®; and as “Voyages and Discoveries,” 
2 vols. London. 1790. 12®. They are best 

available to the present day reader in Mase- 
field’s fine reprint, published by Richards, Lon- 
don, 1906. See Dampier, W., 1906.1 

" As is well known, Dampier was an acute 
natural history observer as well as a bold navi- 
gator and adventurer, and his observations on 
the beasts, birds, and fishes be met with during 
hi!^ long voyages are among the best and 
trustworthy of his time.” — J. A. Allen (Bibl. 
of Cetacea and Sirenia, 1882. p. 430). 


Dapper, Olfert [ -1690] Be- 

schrijving des Keizeirijks van Taising 
of Sina; versiert met verscheyde koo- 
pere plaeten. Amsterdam, 1670. fol. 

Pre-Linn. 1670.1 

Title from Bosgoed. Brit. Mus. (Nat. Hist.) 
gives the following title: 


Gedenkwaerdig Bedryf der 

federlandsche Oost-Indische Mae^ 
;happye, op de Kuste in het Keizemjk 
an Taising of Sina, etc. Amsterdam^ 
370. (in parts.) iHs • 4° • _ , „ 


Atlas Chinensis, being a rela- 
tion of remarkable passages in two em- 
bassees from the East India Company 
of the United Provinces to the Vic^ 
Roy Singlamong, etc. London, 1671. 
fol. Pre-Linn. 1671.1 

Other eds.: Amsterdam, 1672 
1676 (4 German eds.); London, 1673 (English 

version)* 

Numerous notes on fish and fishing. 
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Area temporum reserata sive 

der Welt eroffnete Zeit- und Geschicht- 
beschreibung: (ubi tertio loco Trinum 
marinum, sive die drei an einander han- 
gende Meere, Pontus Euxinus, Propon- 
tis, cum Archipelago, mit ihren umlie- 
genden Seen, Fliissen, Thieren, Vogeln, 
Fischen und Raritiiten vorgestellet durch 
Philonem Chronographum. Augspurg, 
1693. fol. Pre-Linn. 1693.1 

Davies, John (of Kidwelly) {trans- 
hiior). See Rochefort, C. de. 1666.1. 

Debes, Lucas Jacobson. Feroernes 
beskrivelse. Kiobenhavn, 1673, pis. 
map. 8°. Pre-Linn. 1673.1 

Translated as follows: 

Focroe, & Focroa reserata; that 

is, a description of the islands & in- 
habitants of Foeroe . . . Wherein sev- 
eral secrets of nature are brought to light, 
etc. Englished by J(ohn) Siterpin). 
London, 1676. xii, 408 p. 8°. 

Pre-Linn. 1676.1 

Reviewed in Phil. Trans. Roy. Soc. 1675, 10. 
456-160. 

Fishes on p. 460. 

Naturliche und politische His- 
toric der Inseln Faroe, worinn die Luft, 
Grund und Boden, Gewiisser, Thiere, 
Vogel, Fische, etc., das Naturel, die 
Gewohnheiten, Lebensart der Ein- 
wohner dieser Inseln und ihre Verfas- 
sung beschrieben werden. Kopenhagen 
<& Leipzig, 1757. pi. 8®. 

Pre-Linn. 1757.1 

De Laet, Jean. See Laet, Joannes 
de. 

De PEscluse, Charles. See Clusius, 
Carolus. 

Delius, Heinrich Friedrich [1720- 
1791] Von der kalten Electricitat des 
Zitterfisches. Erl. Gel. Anmerk., 1752, 
SO- Pre-Linn, 1752.1 

Denison, Alfred (Editor). See 
Boecxken, under Anonymous titles. 

Dennys, John [ -1609] For 

critical remarks on the man and his 
book, see MarsN.-!.. R. B., 1894.1. For 
further notes, see also Westwood & 
Satchell, 1883.1. The book is exten- 
sively noticed with considerable cita- 
tions in an article in Censura Litera- 
na,” 1809, 10, p. 266. 

. ” The secrets of angling; teach- 

ing the choisest tooles, baytea and sea- 


sons, for the taking of any fish, in pond 
or river: practised and familiarly 
opened in three bookes. By J. D.|enn 3 'si 
Esquire, London, 1613. 30 leaves. 

8°. Pre-Linn. 1613.1 

The secrets of angling: . . . 

Augmented with many approved ex- 
periments. By W. Lauson. London, 
1620. 35 leaves. 8®. 

Pre-Linn. 1620.1 

Other issues of I.auson’s augmented ed.: 
London. 1630 & 1652. 

This work is mo.st accessible to the modern 
reader in the following forms; 

“The secrets of angling.” Reprinted in Ed- 
ward Arber’s “An English Garner.” 1877, 
vol. I, pp. 141-198; and as reprinted eds.: 
London, 1811, 1883, 6c Edinburgh, 1885. 

Denso, Johann Daniel [1708-1795] 
Neue bestatigte Erfahrung vom Ge- 
hore der Fische. (In his Physikalische 
Bibliothek. Rostock, 1756, 2, 188.) 

Pre-Linn. 1756.1 

Various other articles on fish are contained in 
this volume. 


Denton, Daniel \fl. 1670] A brief 
description of New York, formerly 
called New Netherlands. London, 
1670. 21 p. Pre-Linn. 1670.1 

The rivers of Long Island are said to be 
“very well furnished with fish, as basse, sheeps- 
heads, place, pearch, trouts, eels, turtles and 
divers others.’ This is the first printed refer- 
ence to Long Island fishes. 

Denys, Nicolas. Description g^o- 
graphique des cotes de I'Am^rique 
septentrionale, avec Thistoire naturelle 
du pays. 2 vols. Paris, 1672. 12®. 

Pre-Linn. 1672.1 

Some notes on the cod fishery. 

A German version is: 


Summarische Nachricht von dem 

Bakkeljau- und Stockfisch-Fang bei 
Terreneuf, in den nordlichen Theilen 
von America, aus den SchrifTten des 
Herrn Denys gezogen. (In Zordrager, 
C. G. C. G. Zordragers alte und neue 
Gronlandische Fischerei und Wall&ch- 
fang, &c. Leipzig, 1723. 4®.) 

Pre-Linn. 1723.1 


Derham,Trz«iam [1657-1735] Phys- 

ico-theology or a demonstration of the 
being and the attributes of God from 
the works of creation. London, 1713. 

Pre-Linn. 1713.1 

8;^:bladder and eyes of fishes considered. 

This IS the ist cd. of a book which became 
immensely popular and ran through many edi- 
least 7 were issued at London, 1713- 
1798, and 2 at Glasgow. Of versions in foreign 
languages ^ere are: 5 French; 3 German- 2 
Dutch; 2 Danish; 1 Swedish, and 1 Italian, 
before the year 1800. Two have been found. 
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Derham, W. 

Dimostrazione della essenza ed 

attributi dTddio dall’ opere della sua 
creazione; tradotta dall’ Inglese. Fi- 
renze, 1719. 4“. Pre-Linn. 1719.1 

Physico-theologie, eller til Gud 

ledande naturkunnighet, ofversatt af 
A. N. Stockholm, 1736. 606 p. pi. 

Pre-Linn. 1736.1 

Deslandes, A. F. Sur la genera- 
tion des soles et des chevrettes. Mem. 
Acad. Sci. Paris, 1722 (1724), hist., 19- 
20- Pre-Linn. 1724.1 

Eggs of sole attached to shrimps. 

Observations sur les maqueraux 
et les sardines, poissons tres commons 
en Bretagne, etc. M6m. Acad. Sci. 
Pans, 1725 (1727), hist., 2-3. 

Pre-Linn. 1727.1 

The production of sole fish 

(from shrimps) Gentleman’s Mag. Hist. 
Chron. (Urban’s), 1753, 23, 575-576. 

Pre-Linn. 1753.1 

Eggs of sole attached to shrimps. 

Pecueil de differens traitez de 
physique et d’histoire naturelle propres 
^ perfectionner ces deux sciences. 3 
vols. Paris & Bruxelles, 1736. illust. 
^ • Pre-Linn. 1736.1 

Lettrc sur la p6che des saumons, etc. Vol. I, 
p. 161-196. 

‘ 1748. 17,63. 1764; Brussels. 

1736. 1/53; Amsterdam. 1737. 

Dezallier d’Argenville, Ant. Jos. 
See Argenville, Ant. Jos. Dezallier d\ 

Dioscorides, Pedianus or Pediacus 
Anazarhanus [ji. 1st or 2nd cent. A. D.) 
De materia medica. Colle, 1478. 

Pre-Linn. 1478.1 

In book II are noted 5 or 6 fishes from the 
standpoint of use in medicine or as food. 

First oflition of a work which passed through 
a rnultitude of reissues. 57 being listed by 
Boehmer. who says that Dioscorides has also 
had scores of commentators. 

A modern cd. of the works of Dioscorides 
was published at Levden. 1906. 

Copies: 1st ed.. L. C.; 1499 cd. Opera (pre- 
mier ed. in Greek), N. W. & Surg. 

Dodd, James Solas [1721-1805] An 
essay towards a natural history of the 
herring. London, 1752. viii, 178, 11 p. 
pb 8“^. Pre-Linn. 1752.1 

Dobel, Heinrich Wilhelm. Von 
einer Forelle mit Characteribus und 
Buchstaben. Bressl. Natur u. Kunst- 
geschichte, 1718, 3. Vers., 689. 

Pre-Linn. 1718.1 

;; Jager-Practica oder der wohl- 

geiibte und erfahrene Jager. (n. p.i 
1746. Pre-Linn. 1746.1 


Thirty-four fishes referred to. Reproduc- 
tion in eel. New ed., Neudamm, 1912. Con- 
cerning this work, see Eberts, *' [Discussion of) 
Heinrich Wilhelm Doebels Jager-Practica. 
1746.” Allgcm. Fischerei-Zeitg., 1913, 38. 
Jahrg., 118-120. 

Donati, Antonio [1606-163-] Trat- 
tato dei simplici pietre et pesci marini, 
che nascono nel lito di Venetia, la mag- 
gior parte non conosciuti da Teofrasto, 
Dioscoride, Plinio, Galeno ed altri 
scrittori, diviso in duo libri. Venezia, 
1631. 120 p. 31 pis. 4°. 

Pre-Linn. 1631.1 

Donck, Adrian van der. Vertoogh 
van Nieu-Neder-Land, weghensdeghele- 
ghentheydt vruchtbaerheydt, en sobaren 
staet desselfs. s’Gravenhage, 1650. 

Pre-Linn. 1650.1 

A description of the New Neth- 
erlands, as the same are at the present 
time, etc. 2nd. ed. Amsterdam, 1656. 

Pre-Linn. 1656.1 

Reprinted in Col!. N. Y. Hist. Soc.. 1841. 2. 
ser. 1. 

‘‘Of the fishes,” p. 175. 

Dos Santos (Fnar), t/oda [ -1622] 

Ethiopia oriental. 2 pts. (in 1 vol.) 
Evora, 1609. 546 p. Pre-Linn. 1609.1 

This was reprinted in Pinkerton’s Voyages* 
1814, vol. XVi, and in a late Portuguese ed.* 
I.isbon, 1891. More available is the modern 
Portuguese and English ed.: 

Ethiopia oriental (In Theal. G. Me. C. Rec- 
ords of southeastern Africa, etc. London, 1901, 
vol. VH.) 

Fishes of Sofala (Tremcdor=Malaptcruru.s.), 
p. 243-244. Fishes of Cuama. p. 260. Sword- 
fish fighting whale, p. 323. Fishing with remora, 
p. 326-327. Sharks of Mozambique, p. 328-330. 

Drayton, Michael [1563-1631] For 
a biography, see Elton, Oliver. Mi- 
chael Drayton.” 1906. 

Polyolbion, or a chorographi- 

cal description of all the tracts, riv- 
ers, mountains ... of Great Britain. 
1613-22. Pre-Linn. 1613.1 

In thi.s poem are many allusions to fish and 
fishing. Westwood and Satchell intimate that 
it may have served as an antetype of Daltons 
“Compleat Angler,” ^ 

The “Polvolbion” is also found in Dray ton 9 
works published in 1748 in folio, and again m 

4 vols. 1753. 8®. , V T^ 

For notes on the fishes mentioned by l/ra>- 

ton, see Carr, J. W.. IS98.1. 

Du Bartas, (Seigneur) Guillaume de 
Salusle [1544-1590] For a sketch of his 
life and a rdsurn^ of his works, see Pelis- 
sier, G. “ La vie et les oeuvres de 
du Bartas.” 1883. 

Divine weekes & workes; trans- 
lated by Josuah Sylvester. London, 
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1608. (24), 544, 193, (23) p. pis. 

portr. sm. 8®. Pre-Linn. 1608.1 

The fifth day of the “ Divine weckcs and 
^orkes” records the creation of sea and river 
fish. 

Other editions of Sylvester’s translation are: 
1598 (1st cd.), 1605. 1608, 1611 (English and 
French versions), 1613, 1621, 1633. Each part 
was printed with a separate title page and 
dedication and the parts were often reprinted — 
at least 16 being recorded. 

A French version of Du Barta.s’ complete 
works is: 

Lcs oeuvres de G. De Saluste 

Sr. Du Bartas. Reveiies corrigees. 
Augmentees de nouveaux. Commen- 
taires annotations en marge et cmbellic 
de figures sur tous les jours de la se]>- 
maine. . . . Dernier edition. 2 parts. 
Paris, 1611. 457 & 534 p. fol. 

Pre-Linn. 1011.1 

Most available today in reprint in Silvester, 
Joshua. “Complete works,” edited by A. B. 
Grosart. 1880. 4®. 

Du Bartas wrote his great poem (in French) 
on the divine weeks and works, beginning with 
the creation and extending to the beginning of 
the Christian era. The first section was pub- 
lished in 1578; the second in 1584. Data are 
not at hand for the others. This work sprang 
into instant popularity and ran through 30 
editions in 6 years. The title of the first French 
edition is not at hand. Many translations of 
the whole and of its parts were made in English 
(s«c Lowndes, vol. I, p. 679). Probably the 
best is that listed above. 

Dubravius or Dubraw, Janns or 
Johannes (Bishop of Olmiitz) [ — 

1553] Johannes Dubravius Buch von 
den Teichen und den Fischen etc. in 5 
Biichlein. Breslau, 1547. 

Pre-Linn. 1547.1 

• De piscinis et piscium qui in eis 

aluntur naturis Ubri quinque. Moravia) 
Prostanna, 1552. 12®. 

Pre-Linn. 1552.1 

These are the Ist & 2nd eds. Others: Zurich, 
1559; Leyden, 1596; Nuremberg. 1596, 1623; 
Helmstadt, 1600 & 1671 (See Conringius. H., 
in this section); I.ondon, 1599 (English). This 
last IS entitled: 

Newe booke of good husbandr>% 

very pleasant and of great profite both 
for gentlemen and yeomen, conteining 
the order and manner of making fish 
pondes, with the breeding, preserving 
and multiplyinge of the ca^e, tench, 
pike and troute, and also divers kinds 
of other fresh fish; translated from the 
Latine. London, 1599. iv, 74 p. pi. 

Pre-Linn. 1599.1 

. A modern version in German was issued 
lyjenna?) under tne editorship of Wustner 6c 
Kollmann in 1906. 

Copy, 1559 ed. in A. M. N. H. 

Duchesne, Legier. See Quercu, Leo- 

degarius d {'pseiui.). 


Dudley, Paul. The decreased size 
of smelt living in a pond to which they 
had been transplanted, from the Thames 
river sixty years previously. Phil. 
Trans. Roy. Soc. London, 1722 (1724), 
32, 231-232. Pre-Linn. 1724.1 

Du Halde, J. B. [1674-1743] De- 
scription geographique, historique, chro- 
nologique, politique et physique de 
I’empire de la Chine, et de la Tartaric 
chinoise, enrichie de carte.s et d’lm 
grand nombre de figures. 4 vols. La 
Haye, 1736. 4°. Pre-I..inn. 1736.1 

Fishes; vol. I. p. 42. 43. 191, 210; vol. II. p. 
16.5-166. Methods of fishing; vol. II, p. 16S; 
vol. I\’, p. 202. 

The 2nd ed. The 1st. 4 vols., Paris, 1735. 
illust. An English version is: 

The general liistory of China 

. . . done from the French of P. Du 
Halde iby U. Brookesj. 4 vols. Lon- 
don, 1736. ills. 8®. 

Pre-Linn. 1736.2 

A somewhat abridged German version in 
4 vols. was issued Rostock, 1747. 

Dupetit, Frangois Pourfour (1664- 
1741] M^moire sur plusieurs ddeou- 
vertes faites dans lcs yeux de I’homme, 
des animaux a quatre pieds, des oiseaux 
et des poissons. M6m. Acad. Roy. Sci. 
Paris, 1726 (1728), 69-83. 

Pre-Linn. 1728.1 

Memoire sur le crvstallin de 

Tojil de rhonune, des animaux k quatre 
pieds, des oiseaux et des poi.ssons. 
M(5m. Acad. Sci. Paris, 1728 (1730), 
4r-64. Pre-Linn. 1730.1 

Histoire de la carpe. M6m. 

Acad. Sci. Paris, 1733, 197-222. 7 pis. 
— Comm. Litt., Noriberg, 1739, 212- 
238. Pre-Linn. 1733.1 

Durante, Castore [1529-1590] Her- 
bario nuovo . . . con figure, che rap- 
presentano le vive Piante, che nascono 
in tutta Europe, neir Indie Orientali, 
& Occidentali. Con versi Latini, che 
comprendono le facolta de i semplici 
metlicamenti. Con discorsi, che dimo- 
strano i nomi, le spetie, la forma . . . 
deir herbi, <&c. Roma, 1585. xxiv, 492, 
43 p. illust. fol. Pre-Linn. 1585.1 

Other (Latin ?) eds.; Venelia, 1602, 1636, 
1667. 

II tesoro della sanita . . . nel 

quale s’ensigna il modo di conservar la 
sanita, prolungar la vita, et si tratta 
della natura de’ cibi, & de’ remedii de’ 
nocumenti laro. in. p.) 1.593. 

Pre-Linn. 1593.1 
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Durante, C. 

The N. Y. P. L. has an edition of identical 
title issued. Venice, 1623. on pp. 269-300 of 
which various fishes are named and their use 
considered as food and in medicine. 

(Italian?) editions of 1605. 
1663. 1668, 1686, & 1696. 

Hortulus sanitatis, das ist ein 

heylsam und niitzliches Gahrtlein der 
Gesundheit. In . . . Teutsche . . . 
versetzt imit einen Vorworti durch P. 
Uffenbachium. Franckfort, 1609. xvi. 
1081, (50) p. must. 4°. 

Pre-Linn. 1609.1 

A German version of the "Herbario.” 

Theatrum plantarum, animal- 

ium, piscium et petrarum. Venetiae, 
1636. Pre-Linn. 1636.1 

Another ed.: 1656. 


Duval de la Lissandridre, P. Ne'el. 
Trait4 universel des eaux et forets de 
France, peaches et chasses, etc. Paris, 
1699. viii, 515, xxvii p. 8®. 

Pre-Linn. 1699.1 

A treatise on the laws controlling fishing and 
hunting in France. 

Duvemey, Joseph Guichard [1648- 
1730] M^moire sur la circulation du 
sang des poissons qui ont des ouies et 
sur leur respiration. M4m. Acad. Sci. 
Paris, 1701 (1729), {hist. 46-50), 226- 
241. Pre-Linn. 1729.1 

Also contained in “Oeuvres anatomiqucs,'* 
T. H, p. 496-510, of the same author, and in 
Walbaum, J. J. “Petri Artedi Renovati, Pars. 
II. Philosophia Ichthyologica.” Grypeswaldhe, 
1789, appendix, p. 167-183. 


Duret, Claude { -1611] Histoire 

admirable des plantes et herbes esmer- 
veillables et miraculeuses en nature: 
mesmes d’aucunes qui sont vrays zoo- 
phytes, &c. 1605. must. 8°. 

Pre-Linn. 1605.1 

Contains some illustrations of trees produc- 

ing Qsh. 

Du Tertre, PeanRapfisfe [1610-1681] 

Histoire g^n^rale des isles de Christophe, 
de la Guadeloupe, de la Martinique et 
autres dans TAm^rique, etc. Paris, 
1654. viii, 481 p. pis. 3 maps. 8°. 

Pre-Linn. 1654.1 

Partie iv, traits 1. Des poissons. 

Enlarged and republished as: 

— ; — Histoire g4n6rale des Antilles 
habit4^ par les Francois; contenant 
I’histoire naturelle, enrichy de cartes & 
de figures. Par le R. P. [Jean Baptistei 
du Tertre, de I’ordre FF. Prescheurs, de 
la Congregation de S. Louis, mission- 
naire apostolique dans les Antilles. 3 
vols. Paris, 1667-1671. 8®. 

Pre-Linn. 1667.1 

Tome II, trait4 4. Des poissons. Chap. i. 
Des poissons de la mer. 


Observations sur la circulation 

du sang dans le foetus; et description du 
coeur de la tortue et de quelques autres 
animaux. M4m. Acad. Sci. Paris, 
1699 (1732), 227-274. pis. 

Pre-Linn. 1732.1 

Heart of carp, pp. 240-245. 2 pis. This sec- 
tion has been reproduced under the following 
title: 

“Observation sur la structure du coeur 
poissons." (In Walbaum, J. J. “Petri Artedi 
Kenovati. Pars. 11. Philosophia Ichthyo- 
logica." Grypeswaldiae, 1789, appendix, p. 
156-167) 

Observations sur les ouies des 

poissons. M4m. Acad. Sci. Paris, 

1666-99 (1733), 1, 280-281. 

Pre-Lmn. 1733.1 

Observation sur les poissons 

femelles. M4m. Acad. Sci. Pans, 
1686-1693 (1733). 2, 122.^^^ ^ 

Du Villard, Jean. Description de 

dix-neuf sortes de poissons qui se 

trouvent dans le Rhone et le lac de 

Geneve. Geneve, 1581. , 

Pre-Linn. 1581.1 
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Eames, John [ -1744] An ac- 

count ... of a book intituled, Jacobi 
Theodori Klein “ Historic Piscium Na- 
turalis promovendao missus primus Ge- 
dani,” 1740. 4°. Or the first number 
of an ^ay toward promoting the nat- 
ural history of fishes, etc. Phil. Trans. 
Roy. Soc., 1742, 42, 27-33. 

Pre-Linn. 1742.1 

Eber, Paul., & Peucer, Casp. Vo- 
cabula rei numari® ponderum et men- 
surarum graeca, latina, ebraica etc. 
Additae sunt appellationes quadrupe- 
dum, insectorum, volucnim, piscium, 
frugum, leguminum, olerum et fruc- 
tuum communium. Vitebergae, 1551. 
16®. Pre-Linn. 1551.1 

Other eds.: Wittenberg. 1556. 1558. 1563, 
1570, 1574, 1578; & Leipsic. 1559, 1570. See 
also Peucer. C. Pre-Linn. 1550.1, 

Eccard, (respond.) Dissertatio 

de respiratione piscium. Witteb., 1637. 
2 pis. 4®. Pre-Linn. 1637.1 

Jo. Sperling, proeaes. 

Eden, Rycharde (1521-15761 The 
decades of the newe worlde or west In- 
dia, etc. Wrytten in the Latin toungue 
by Peter Martyr of Angleria, and trans- 
lated into Englyshe by Rycharde Eden. 
Londini, 1555. Pre-Linn. 1555.1 

Contains numeroxis references to the fishes 
of the new^ world, and the first account in Eng* 
of fishing with the remora. 

This work is available in Arber, Edward, 
rtiif three English books on America 

[151 1-1655 A.D.), being chieOy translationst 
^^5['P*l^tions, Ac., by Richard Eden.*' London, 
loW. See also Martyr, P.. tftis section. 

Copy of original edition, C. B. 

■ The history of travayle in the 

West and East Indies, and other coun- 
treys lying eyther way towardes the 
fi^itfull and ryche Moluccaes: with a 
discourse of the nortliwest passage. 
Gathered in part.e, and done into Eng- 
lyshe by Richarde Eden. Newly set 
w order, augmented and finished by 
Richarde Willes. London, 1577. 4°. 

Pre-Linn. 1577.1 

A compilation of Peter Martyr, Oviedo, and 
o^er writers. Fish and fishing in the West In- 
2?®* described. Fishing with the remora, folios 
21-22, and 211-216. 

Copy in N. Y. P. 


Edwards, George [1694-1773] A nat- 
ural history of uncommon birds and of 
some other rare and nondescribed ani- 
mals, quadrupeds, reptiles, fishes, in- 
sects, etc.; exhibited in 200 copper- 
plates, from designs copied immediately 
from nature, and curiously coloured 
after life; with a full and accurate de- 
scription of each figure. 4 vols. Lon- 
don, 1743-51. 4°. Pre-Linn. 1743.1 

The French version bears title: 

Histoire naturelle d’oiscaux peu 

communsretd’autres animaux rares, etc. 
London, 1745-51. Pre-Linn. 1745.1 

Both editions were issued in parts and are 
rarely found complete. This work was later re- 
published as “Gleanings of natural history," etc. 
1758-64; “Essays upon natural historj-, etc./’ 
1770; and “Catalogue of birds, beasts, fishes,” 
etc. 1776. See Edwards. G. 1758.1 and 1776.1. 

Egede, Hans [1686-17581 Omstsen- 
delig og udforlig relation, angaaende 
den Grenlandske missions begyndelse 
og fortsaettelse, samt hvad ellers mere 
der ved landets recognoscering, dets 
bescaffenhed, og indbyggemes vacsen 
og leve-maade vedkommende, er befun- 
den . . . Kjebenhavn, 1738. x, 408 p. 
4®. Pre-Linn. 1738.1 

Fishes, p. 54-77. 

According to Agassiz, the original edition ap- 
peared in 1729, and a German translation at 
Frankfort in the same year. The next Danish 
edition is entitled: 

Det gamle Grenlands nye per- 

lustration, eller naturel historie, og be- 
skrivelse over det gamle Gronlands situ- 
ation, luft, temperament og beskaffen- 
hed; . . . Kjobenhavn, 1741. vi, 131 
p. 11 pis. & map. Pre-Linn. 1741.1 

Foreign language versions are: German, 
Hamburg, 1740; Copenhagen, 1742, 1763; Ber- 
lin. 1763. 1769; Dutch, Delft. 1746; French, 
Copenhagen & Geneva, also Paris, 1763. Eng- 
lish, London. 1745. Besides these, there are a 
number of abridgements in various collections 
of voyages and travels. Of editions not^, the 
available titles are: 

Description of Greenland, etc. 

translated from the Danish. London, 
1745. 8®. Pre-Linn. 1745,1 

A 2nd ed.: London, 1888. 226 p. 8®. 

Beschrijving van Oud-Groen- 

land, of eigentfijk van de zoogenaamde 
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Egede, H. 

Straat Davis; behelzende deszelfs na- 
tuurlijke historie, standsgelegenheid, ge- 
daante, grensscheidingen, veld-gewassen, 
dieren, vogelen, visschen, enz. Delft, 
1746. 4°. Pre-Linn. 1746.1 

“Van <lc zee-dieren, zoe-vogels, en visschen, 
walvisschcn enz., bl. 54-67. De haai en andere 
visschen, bl. 75-77. Van de gewone bezigheden 
als jagen en visschen en de noodige gereedschap- 
pen daartoe, bl. 84-94." — fiosgoed. 

"Egede’s work is still one of the best existing 
on Greenland, and claims most of all the title 
of truthfulness, the author having been no less 
than 15 years in that country.” 

Eglini, Raphael. Prophetia halieu- 
tica. Tiguri, 1598. Pre-Linn. 1598.1 

ConiecturjE halieuticae novae et 

admirandae e notis et characteribus ter- 
norum piscium marinorum ad latera, 
stupendo prodigio insignitorum, de- 
sumptae. Hannover & Frankfort, 1611. 
4®. Pre-Linn. 1611.1 

Gedanken von der Begebenheit, 

welche sich in Thoren irn August 1748, 
mit einigen in Blut verwandelten Fi- 
schen zugetragen hat. Danzig, 1749. 
pi. 4®. Abstract in Jena. Gel. Zeit., 
1749, 659. Pre-Linn. 1749.1 

Eisenberger, N. F., & Lichten- 
steger, G. (editors). Piscium, serpen- 
tum, insectorum, etc. imagines, quas M. 
Catesby in posteriore parte operis quo 
Carolinae, etc. reddidit historiam natu- 
ralem, additis vero imaginibus piscium, 
etc. ediderunt N. F. Eisenberger et G. 
Lichtensteger. Norimbergae, 1750. 109 
col. pis. fol. Pre-Linn. 1750.1 

Explanation of plates in Latin and German. 

See Catesby, hi., 1777.1 in this section. 

Ellis, William [c. 1700-1758] The 
modern husbandman, complete in 
eight volumes . . . By William Ellis, 
Farmer, at Little Gaddesden, in Hert- 
fordshire. London, 1750. 8°. 

Pre-Linn. 1750.1 

Vol. Ill, pt. II, chap. XIII, "Of fishing for 
trout," etc. Vol. IV, pt. ii. chap, ix, “Of mak- 
ing ponds:" chap, x, “Of fishing in the sea." 

An earlier ed. is dated 1744-47. This was 
preceded by “The practical farmer; or the Hert- 
fordshire husbandman," of which there are edi- 
tions of 1732 (2nd), 1736, and 1737. Not seen, 
and not known positively to contain fiish and 
fishing. 

Elsneri J. G. De anguillis viviparis. 
Misc. Acad. Nat. Cur., 1670, 1. dec., ob- 
serv. 119, 240. Pre-Linn. 1670.1 

Elvas, de. See Fidalgo de El- 

vas. 

Engelbrecht, Joh. Dissertationes 
du£B de piece Ion© deglutitore. Leipzig, 
1702. 4®. Pre-Linn. 1702.1 


Enholm, Johannes EIuesoti (respond.) 
Enfalliga anmarkningar om Ost-Giotha 
Skare Boars ofliga fiskesatt i Ostersjon. 
Inaug. Dissert. (Pehr Kalm, prases] 
Abo, 1753. 46 p. 4®. 

Pre-Linn. 1753,1 

Pisces, p. 8-20. 2nd ed.: Abo, 1754. 28 p. 

Ent, George [1604-1689] Mantissa 
anatomica, ad piscium pelagiorum car- 
tilagineorum planorum classem spec- 
tans. (In Charleton, Gaultier. Ono- 
masticon zoicon, plerarumque anima- 
lium differentias & nomina propria 
pluribus linguis exponens. London, 
1668, pp. 197-213.) Pre-Linn. 1668.1 

Rana piacalrix dissected and described — 5 
figs.; also Galeus — figure of digestive tract. 
Also found in Charleton, G. “Exercitationes, 
etc.," 1677. 

Erasmus, Desiderius [c. 1466-1536] 
Familiar colloquies of Desiderius F>as- 
mus. Translated by N. Bailey. Lon- 
don, 1725. 12®. Pre-Linn. 1725.1 

“Venatio. or fishing with a worm," p. 52-53. 
“Ichthyophagia, or fish-eating,” p. 364-408. 


Erhard, George. De cyprino mons- 
troso rostrato. Inaug. Dissert. Jena, 
1748. 8 p. pi. Pre-Linn. 1748.1 

Escher, H. E. [c. 1626-1710] B^ 
schreibung des Zurich-Sees, wie auch 
von Erbauung, Zunehmen, Stand u. 
Wesen loblicher Stadt Zurich, von der 
Lust und Nutzbarkeit des Sees, von 
wilden Thieren so sich in und um den- 
selbigen befinden. Zurich, 1692. xx, 
416 p. 12°. Pre-Linn. 1692.1 

Fish and fisheries of lake Zurich. 


Eslenberg, Carl, (respond.) Disser- 
tatio de piscaturis in Oceano Boreali. 

Londini Gothorum (Lund), 1750. 4 . 

Pre-Linn. 1750.1 


Sven Bring, prceses. 

Estienne, Charles [1504—1564] De 

^atinis et Graccis nominibus arbor^, 

ructicum, herbarum, piscium, & avium 

iber: ex Aristotele, Theophrasto, Dios- 

oride, Galeno, Aetio, Paulo Aegineta, 

Lctuario, Nicandro, Athen®o, Opi^ano, 

teliano, Plinio, H. Barbaro, & J. Ruel- 

o : cum Gallica eorum nominum appel- 

itione. Parishs, 1536. 8®. 

Pre-Linn. 1536.1 

This work was many times augmented, edit^ 
□d reissued. There were 17 eds., in rrenen, 
536-1668; 10 Latin, 1536-1629; 8 Gemam 
579-1607; 6 Dutch. 1566-1627; 6 luhan. 1^ 
577; 3 English, 1606- ; 50 eds. in all. 1536- 

377 

Estienne possibly took much of 
■om an anonymous work of similar t^e puo 
,hed at Frankfort in 1536. S« Pre-Lmn. 

non. 753. 
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Prsedium rusticum, in quo cu- 

juBvis soli vel culti vel inculti planta- 
rum vocabula ac descriptiones, earum- 
que conserendanim atque excolendarum 
instrumenta suo ordine describuntur. 
Luteti® iParisj, 1554. 648 p. 8°. 

Pre-Linn. 1554.1 

Fish ponds and the rearing of 6sh. 


■ L’agriculture et inaison rustique 

de Charles Estienne, docteur en medi- 
cine. Paris, 1564. 4'=*. 

Pre-Linn. 1564.1 


Fwh, fish ponds, and fishing considered. 

The above seems to be the first French ed, 
rorty other eds. have been noted as follows: 17 
ftench, 1565-1668; 8 German. 1579-1607; 6 
It^n, 1581-1677; 6 Dutch. 1566-1627; 3 Eng- 

However, according to Brunet, 
oO ^s. (presumably in French) were published 
Lyons and elsewhere between 1591 and 
1702. ^tienne's work was replaced in 1700 by 

fo^ow' ^ Some foreign language versions 


L'agricolture et case di villa 
7* St^hano . . . nuovamente 

tradotta del Cavaliere Hercole Cato. 
Venezia, 1581. 4^ Pre-Linn. 1581.1 

XV Bucher von dem Feldbau, 

etc. Strasburg, 1598. fol. 

Pre-Linn. 1598.1 


; Hofstede en Landthuys. Dor- 
drecht, 1662. 4®. Pre-Linn. 1662.1 

issues. «« Estienne. C., & Lie- 

Lstienne or Stevens was a member 
family of Paris printers and 
and was Umself a printer 
work appears to have been 

^ print. The 
T^^feh it IS composed, were originally 
Latin and collected under the title, 

trlT.iil**!! The author afterwards 

T into French under the title given 

Auorr.! ♦ Liebaulti by whom the work was 
au^enW, was his son-in-law.” — W. & S. 

titles of the short tracts referred to. see 
^atalogue British Mmieum (Natural History). 

^^ppeared edition of the completed work 


r Charles, & Liebault, Jean 

ic. 1535-1596] L'agriculture et maison 
nifltique de Charles Estienne, docteur 


en m^decine; augment4 par Jean Lie- 
bault. Lyon, 1565. 16®. 

Pre-Linn. 1565.1 

Maison rustique, or the countrie 

farme. Compiled in the French tongue 
by Charles Stevens and John Liebault, 
doctors of physicke, and translated into 
English by Richard Surfleet, practi- 
tioner in physicke . . . London, 1600. 
4°. Pre-Linn. 1600.1 

Book iv. chaps, xi-xvi have to do with fish- 
ponds and the rearing of fish. 

Other eds.: London, 1606, 1618. fol. 

L’agriculture et maison rustique. 

Revue et augmentce . . . Rouen, 1608. 
woodcuts. 4°. Pre-Linn. 1608.1 

Eustathius, (Sainl) {Bishop of An- 
iioch) [c, 270 — c. 360] Commentarius 
in Haexameron (Leo Allatius editor and 
commentator) Lugduni, 1629. 4®. 

Pre-Linn. 1629.1 

In his comments on the work of the "6 days” 
of the first chapter of Genesis, he refers to the 
scisena, scams, ecbeneis. and the thresher sharL 

Tliis seems to be a translation with comments 
of a similar work by Saint Basil, and is found in 
the works of the latter; Paris. 1603, <fe Antwerp. 
1616. It is available today in Migne, J. P. 
PatrologiflB Grsec», Paris, 1847, vol. Liii (Latin); 
<k Paris, 1857, vol. xviii (Greek and Latin in 
parallel columns). By some the “Hexameron” 
IS accounted a spurious work. 

Eutbius, Johannes Aegidivs. De 
pisce magno, praegrandi & monstroso. 
Misc. Acad. Nat. Cur., 1696, 3. dec. 
4, observ. 29, p. 76. Ibid., 1697, 3. 
dec. 6. Pre-Linn. 1696.1 

De pisce figura vittae Gallicanae 

vulgo Fontange. Misc. Acad. Nat. Cur., 
1697 <fe 1698, dec. 3, ann. 5 & 6, 145. 

Pre-Linn. 1697.1 

Evelyn, John [1620-1706] Diary, 
July 23, 1668. Pre-Linn. 1668.1 

Under this date is found an identification of 
bufonites and glossopetras as sharks' teeth. 

The earliest edition of this diary is: ” Memoirs 
illustrative of the life and writings of John 
Evelyn, Esq.; comprising his diary, from 1641 to 
1705-06, and a selection of his familiar letters. 
Exiited by W. Bray.” 2 vols. London, 1818. 

is 


F 


Faber, Joh. {respond,) Disquisitio 
de Xiphia sive Gladio. Regiomonti 
iKonigsberg] 1693, 22 p. 4®. 

Pre-Linn. 1693.1 

Phil. Jac. Hartmann, prases. 

Faber, Johann Maiihaeus [1626- 
1702] Observatio de glossopetris. 
Ephemer. Acad. Nat. Cur., 1676, 1. 
dec,, ann. 6; 7; 8; 9. Pre-Linn. 1676.1 

Fabn, B. Epitome 4 librorum C. 
Gesneri de historia animalium quad- 
rupedum, viviparorum, aquatilium & 
volatilium. Francofurti, 1622. 

Pre-Linn. 1622.1 

Fabri, Pet. Joh. Operum volumen 
prius, in quo 1 . panch 3 miicum, sive anar- 
tomia totius universi; 2. sapientia uni- 
versalis sive anatomia hominis et metal- 
lorum. Frankfort, 1656. 

Pre-Linn, 1656.1 

In Book I are found certain details concerning 
fishes. 

Fabricius, George [1516-1571] Re- 
rum Misnicarum libri vii. Lipsiae, 1569. 
4 pis. 4°. Pre-Linn. 1569.1 

NftDi68 ID L&tin and German of various fishes 
of river Albi, p, 220, 

Fabricius, Philip Conrad [1714-1774] 
Commentatio de animalibus quadrupe- 
^bus, avibus, amphibiis, piscibus et 
insectis Wetteraviae indigenis. Helm- 
stadii, 1749. 56 p. 8°. 

Pre-Linn. 1749.1 

{presses) Dissertatio de ichthy- 

ocolla. Helmstatdii, 1756. 28 p. 4®. 

Pre-Linn. 1756.1 

Stolze, respond. 

Fabricius d*Aquapendente, Jerome 
[1537-1619] Tractatus de motu locali 
animalium secundum totum. Venetiis, 
1610. 4®. Pre-Linn. 1610.1 

Other eda.: 1616 & 1618 (Padua). 

De totius animalis integumen- 

tis. Padua, 1618. 8®. 

Pre-Linn. 1618.1 

Another ed.: Kfinigsberg [Regiomonti], 1642. 

Tractatus de formatione ovi et 

pulli. Padovae, 1621. Pre-Linn. 1621.1 

Discusses mode of reproduction and describes 
the scales of fishes. 


. Opera physico-anatomica pro- 

diere- Patavii, 1625. fol. 

Pre-Linn. 1625.1 

Other Latin eds.: Leipsic, 1678, & Leyden, 
1737 or 38; a German version with plates & por- 
trait, Nilrnberg, 1673. 

“Pauca de generatione et squamxs piscium 
edisserit & figuram galaei dissecti tab. tenea 30 dc 
31 repraesentavit sed non descripsit.” Comment 
by Walbaum on 1738 edition. 

Fahlberg, Algol, Ang&ende &hl- 
fiskens alstrande och forokelse. K. 
Svensk. Vet. Acad. Handl., 1750, 11, 
194-197. Pre-Linn. 1750.1 

With remarks by Carl de Geer in a footnote. 
Erroneously credit^ by Agassia and others to 
Fahlberg & do Geer. 

Von der Fortflanzung und Be- 

mehrkung der Aale. Konig. Schwed. 
Akad. Abhand., 1754, 12, 199-202. 

Pre-Linn. 1754.1 

See note under K&stner. A. G. this section. 

Reprinted, Analecta Transalpina, Venice, 
(1762J, a, 298. 

Fallouts, Samuel, A physician of 
Amboina, whose drawings of East In- 
dian fishes, according to Cuvier served 
as the basis of the second volume of 
Renard's fishes of India. See note un- 
der Renard, L., this section, 1718.1. 

Farmer, John, The history of the 
ancient town and once famous abbey of 
Waltham in the county of Essex, etc. 
London, 1735. v, 237 p. illust. 8®. 

Pre-Linn. 1735.1 

Contains some observations on fishes. 

Farrincrton, . Some account 

of the charrfish [Salmo umbla or alpinus], 
as found in north Wales. Phil. Trans. 
Roy. Soc., 1755 (1756), 49, 210-212. — 
London Mag., 1756 (December). — 
Hamburg Mag., 1756, 19, 373. 

Pre-Linn. 1756.1 

Fatio, J, Ch. Remarques sur This- 
toire naturelle du lac de Geneve. Ge- 
neve, 1730. Pre-Linn. 1730.1 

Fishes of Lake Geneva considered. 

Feith, H. 0. Brief van Prior Petrus 
aan Johan van Ewsum, over de zwanen, 
de visscherijj enz. te Roden. 1559. 

Pre-Linn. 1559.1 
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Ferro, Giovanni Maria. Historia na- 
turale di F. Imperato ... In questa 
seconda impressione aggiontoui da G. 
M. Ferro . . . alcune annotationi alle 
Piante nel libro vigesimo ottavo. Ven- 
ice, 1672. fol. Pre-Linn. 1672.1 

Another ed., 1695. See Imperato, F., in this 
section. 

Feuillee, Louw [1660-1732] Journal 
des observations physiques, inathema- 
tiques & botaniques faites par I’ordres 
du Roy sur les cotes orientales de l’Am6- 
rique m^ridionale, & dans les Indes Oc- 
cidentales, depuis I'ann^e 1707, jusques 
en 1712. 3 vols. Paris, 1714-25. pis. 
4**. Pre-Linn. 1714.1 

Notes on some hshes. 

Journal d’observations faites 

dans la Nouvelle Espagne et aux lies de 
TAm^rique. Paris, 1725. 4®. 

Pre-Linn. 1725.1 

This may be one of the three volumes of the 
above. _ Not seen. Title from Agassis. \ Ger- 
man edition of the whole or one of its parts is: 


"Narratives of the career of Hernando de 
Soto in the conquest of Florida as told by a 
Knight of Elvas." Translated by Bucldngham 
Smith, New’ York, 1866. 

For observatiorts on the fishes referred to 
therein, see Gill. T. N., 1866.2. 

The "Gentleman of Elvas" was undoubtedly 
one of the eight Portuguese adventurers from 
Elvas who accompanied De Soto to Florida, 
and one of the four who escaped with their lives. 

Figulus, Carolus [fl. 1540] Ichthyo- 
logia seu dialogus de piscibus. Coloni®, 
1540. 8 p. 4®. Pre-Linn. 1540.1 

The persons carn, ing on the dialogue are C. 
Figulus and J. Sylius. Some 20 fishes of the 
Moselle are named in Latin and German, but no 
descriptions are given. Copy, A. M. N. H. 

Figulus, Publius Niffidius [98-45 
B.C-i De animalibus (in Macrobius, 
Aurelius Theodosius. Coinmentario- 
runi in Somnium Scipionis libri ii; Sa- 
turnaliorum convivioruin, libri vii. 
Venetiis, 1492. fol.) Pre-Linn. 1492.1 

According to Walba\im, in book in, chap, 
xvi, of the "Saturnaliorum,” Figulus makes 
mention of certain fishes. 

Another ed. of the above, 1597. 


Beschreibung zur Arzeney dien- 

iicher Pflanzen, welche in den Reichen 
des inittagligen America in Peru und 
Chili vorzuglich im Gebrauch sind, 
nebst verschiedenen andem aus eben- 
desselben Tageregister physischer Be- 
obachtungen gesammelten und zur na- 
turlichen Historic gehorigen Anmer- 
kungen. 2 parts (in 1 vol.j Niirnberg, 

1756-57. 102 pis. 4°. 

Pre-Linn. 1756.1 

flying fishes and various other fishes 
(10 IQ number) described* 


Fibig, Johann {proeses) [ -1792] 

Kxercitium juridicum de jure venandi, 
aucupandietpiscandi. Jen®. 1638. 4°. 

Pre-Linn. 1638.1 

S. Scheffer, aus Gdrlits, respond. 


Fidaigo de Elvas. Relagam verda 
deira dos trabalhos Q ho governado 
dom Fernando de Souto e certos 6dal 
gos Portugueses passarom no descubri 
meto da proyincia da Florida. Agon 
novamente feita per hu hdalgo Delvas 
Evora, 1557. Pr^Linn. 1557. 

This is the very rare first ed. Pre-Linnseai 
WS. have appeared in English, 1609 & 1686 
French, 1685; Dutch, 1706. The first Englisl 
versiOD IS by Richard Hakluyt and is entitled: 


, — 7- Virginia richly valued, by the 
description of the mainland of Florida 
her next neighbor. London, 1609. 

Pre-Linn. 1609.1 

Fren^ has reproduced this work in his "His- 
torical Collections of Louisiana." 1850. pt. 11 
** found in a Hakluyt Society re- 

print, 1851. For a more modern version, see: 


De animalibus (In Rutgers, 

James. Varuc lectiones. Lugduni, 
1618. 4®.) Pre-Linn. 1618.1 

For present day renderings of the fragmen- 
tary’ remains of this author, see: 

De P, Nigidii Figuli fragmentis apud scholias- 
ten Germanici servatis. BeroUni, 1854. 44 p. 
|A thesis by Alfred Breysig) 

1*. Nigidii Figuli operum reliqu®. A.Swoboda 
editor. V'indoboniae (Vienna). 1889. 

Fire^, Pierre. Fasciculus rariorum 
et continuatio rariorum et aspectu dig- 
norum varii generis qu® collegit et in 
a‘s incisi curavit Basil. Besler. N urn- 
berg, 1616-22. Pre-Linn. 1616.1 

"Enthiilt Thierabbildungen ohne Stecher- 
namcn. Die Tafein w’urden zu dem Gazophy- 
lacium des Mich. Aug. Besler benutzt." Refer- 
ence and note from Cams. J. V., p. 320. 


. — 7- Piscium, quadrupedum, avium 
viv® icones in ®s incis® et edit® a Petro 
Firens. (c. 1650). 4®. 

Pre-Linn. 1650.1 


Engraved title-page and 
fishes. 


19 engravings of 


Fischer, (respond.) Dissertatio 

de piscibus. Coburgi, 1679. 4°. 

Pre-Linn. 1679.1 

J. C. Fromman, presses. 

Fischer, C. Fleissiges Herren Auge, 
Oder wohl a^ und angefiihrter Haus- 
halter; das ist griindlicher TJnterricht 
von Fiihrung eines niitzlichen Landle- 
bens und Wirthschaft von Feld- und 
Ackerbau, Fischerei und Teiche. Frank- 
furt, 1690. 4°. Pre-Linn. 1690.1 

Another ed.: NQrnberg, 1696. 3 pts .4®. 
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Fischer, Christian Gabriel [c. 1690- 
1751] Dissertatio de bufonite. Regio- 
monti (Konigsbergj, 1714. 4°. 

Pre-Linn. 1714.1 

Bufonites are fishes' teeth. 

Par lapidum: astites et bufo- 
nites. Regiomontani, 1715. 4°. 

Pre-Linn. 1715.1 

Fischer, Francis Melchior. Disserta- 
tio de jure piscandi. Argentorati (1719] 
22 p. 4^ Pre-Linn. 1719.1 

Fischers, Salamon von Azcndorff. 
Oeconomische Schatz-Kamer in 4 
Theilen bestehend. Hanover, 1716. 8°. 

Pre-Linn. 1716.1 

Is concerned with fish and fisheries. 

Flacourt, Etienne de [1607-1660] 
Histoire de la grand isle Madagascar, 
etc. Paris, 1661. xxi, 471 p. 10 pis. 
6 maps. Pre-Linn. 1661.1 

Fishes, chapter xu. 

First ed.: Paris, 1658. 

Flamen, Albert B. leones diverso- 
rum piscium turn maris turn omnium ab 
Alb. Flamen ad vivum delineati, et in 
ffis ab eodem artificiose incisi. . . . Fi- 
gures de plusieurs sortes de poissons 
tant de mer, que de I'eau douce des- 
signez et graves sur le naturel, par Al- 
bert Flamen, etc. Paris, 1664. obi. 
fol. Pre-Linn. 1664.1 

This is the general title of the following 6 
parts. 

i. Diverses espdcea de poissons de mer, etc. 
12 pis. 

li. Seconde partie de poissons do mer. 12 pis. 

hi. Troisidme partie de poissons de mer. 12 
pis. 

iv. Diverses espdees de poissons d’eau douce. 
12 p)s. 

V. Seconde partie de poissons d’eau douce. 
12 pis. 

vi. Diverses espdees de poissons, tant de mer, 
que d’eau douce. 7 pis. 

Diverses esp^ces de poissons 

d’eau douce, etc. Paris, 1710. obi. 
fol. Pre-Linn. 1710.1 

Engraved title-page and sixteen engravings 
of fish and fishing. 

Not seen. Title entirely isolated. Possibly a 
reprint of some part of the above. 

Flemming, H. F. von. Volkom- 
mener deutscher Jager und Fischer. 
Leipzig, 1719. 2 parts, pis. fol. 

Pre-Linn. 1719.1 

Other eds.: Leipsic, 1724, 1748, 1749. 

Der wohl unterrichtete deutsche 

Fischer, welcher Anleitung giebt, wie die 
Teiche anzulegen, die Fischereyen an- 
zustellen, und allerhand Fische beschrei- 
bet, etc. Leipzig, 1724. fol. 

Pre-Linn. 1724.1 




Forer, Conrad or Cunrat {translator) 
Gessners Fischbuch. Die ausfuhrliche 
Beschreibung und lebende Conterfactur 
alter und jeder Fischen. Durch C. 
Gessnor in Latein erstmals beschrieben, 
hernach von C. Forer ins Teutsch ge- 
bracht. Zurich, 1563. vi, 202 Blatter, 
fol. Pre-Linn. 1563.1 

Forer 's German version was also issued at 
Zurich, 1563 (2nd cd.), 1575; Frankfurt, 1598; 
& Heidelberg, 1606. 

See also Gesner, C., this section. 


Fortin, Frai^gois. Les ruses inno- 
centes, dans lesquelles se voit comment 
on i^rend les oyseaux . . . & de plu- 
sieurs sortes de bestes . . . Avec les 
plus beaiLx secrets de la pesche dans les 
rivieres <fe dans les estangs. Et la ma- 
nicre de fuire tous les rets & filets qu’on 
pent s’irnager. Par F. F. R. D. G. dit 
le Solitaire Inventif. |F. Fortin], 
Paris, 1660. xvi, 288, 54 p. 4®. 

Pre-Linn. 1660.1 

The initials used by the author are thus inter- 
preted: Frdre Francois Fortin, religieux de 
Grandmont. 

Copy, N. Y. P. 

Other eds.; Paris, 1688; Amsterdam (2 sep- 
arate eds.), 1695. 2 vois. Next as: 

D61ices de la campagne, ou les 

ruses de la chasse et de la p^che, . . . 
avec les plus beaux secrets de la peche 
et la maniere de faire les rets et les filets, 
augmente d'un dictionnaire de tous les 
termes de chasse, de p^che et de filets, 

. . . 2 vols. Amsterdam, 1694. 

Pre-Linn. 1694.1 

Other eds.: 1699. 1700, 1732. 

On this work Louis Liger based his A^muse* 
mens de la campagne/^ In fact several editions 
of his work reproduced in its entirety volume 
one of **Les ruses/* Set Liger» Louis, this sec- 
tion* 


Foumival, Richard de \fl. 13th or 
14th cent.] . . . De vetula. {Rome., 
c. 1470]. Pre-Linn. 1470.1 

This work, now known to be by De Fournival, 
was formerly attributed to Ovid, and wm farst 
printed, probably at Rome, in 1470, under the 
title “P. Ovidii Nosionis liber de vetula, ana 
at Cologne. 1479. Afterward the authorship 
came into doubt, for it was combined 
other work and published under the title r5ru- 
nellus Vigelli, et vetula Ovidii. seu opuscu a duo 
auctorum incertorum," etc. Wolferbyti, luo2. 

The “De vetula” was translated >nto rrench 
by Jean Lefevre about the middle of the 14ta 
century and remained in MS. until 185o when 
it was published in Paris. A later and more 
critical edition was issued by Aubry in nis 
“Tr6sor de pieces rares ou inddites as: 


Ba vieille. ou les dernidres amoure d Ovide, 
Sme frangais du xiv*”* sidcle traduit du Latin 
Richard de Fournival . . . et pr6c6de de re- 
irches sur I’auteur du Vetula, par Hyppolyte 

The passage in “La Vieille/' which treats of 
ling IS headed "Comment Ovide tendait aux 
ssons,” and consists of 68 lines. 
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“De FourDival'swork cannot but be interest- 
ing to the angling bibliophile, as showing that 
more than four hundred years ago (and probably 
about a hundred and hfty years before the date 
of the 'Book of St. Albans’) most of the modern 
modes of fishing were practised; for instance: 
the worm, the fly, the torch and spear, the night- 
line, the eel-basket and fork, etc.” — W. & S. 

Francese, Gio. Gtrmano. Trattato 
alle figure anatoniiclie della pin princi- 
pali animale teirestri, aquatili, e vola- 
tili, con la simpatia conveuienza che 
hanno, o in parte, o in tutto con il corpo 
humano. Neapoli, 1625. fol. figs. 

Pre-Linn. 1625.1 

Franciscus, Erasmus [1627-1694] 
Ost- und West-Indischer, wie auch Sine- 
eischer Lust- und Stats-garten, etc. In 
dreyHaupt-Theileunterscliicden. Nurn- 
berg, 1668. xxxvi, 1762 p. 06 pis. fol. 

Pre-Linn. 1668.1 

H/lrings-fang ausfurlich beschrieben, p. 25- 
29. Beschreibung verschiedenor Fiscbe, p. 21- 
35; 150-153; 449; 452; 681; 926; 900; 986; 999; 
1027; 1392. Sinesische Fische, p. 1422. Dcr 
Torpedo, p. 1422. 

Guineischer und americanischer 

Blumen-Pusch, welcher oinen ergctz- 
lichen Geruch nianclierley niercklichcr 
Eigeiischafften, wunderlicher Thicre, Vo- 
gel, Fische, fremdcrweiscn Sittcri Ge- 
brauche selbiger Lander . . . Xiirn- 
berg, 1669. 399 p. pis. 8°. 

Pre-Linn. 1009.1 

Fishes and fishing, chap, xi, p. 221-239. 

Copy, A. M. N. H. 

Francus, Andpas. Divinorum char- 
acterum halecum [herring] duarum in 
littore Nortwegico 1587 captarum vcra 
lectio et explicatio. 1591. 4°. 

Pre-Linn. 1591.1 

Frank, Richard [1624-1708] North- 
ern memoirs, calculated for the meridian 
of Scotland. . . , Together with choice 
collections of various discoveries . . . 
observations, theological notions. 

. . .To which is added, The contempla- 
tive and practical angler. . . . Writ in 
the year 1656, etc. London, 1694. xxix, 
304 p. 16°. Pre-Linn. 1694.1 

Reviewed in Retrospective Review, 8, 170- 
194. A new ed., with preface and notes by Sir 
Walter Scott. Edinburgh. 1821. 

Copies of both eds., N. Y. P. 

Frankenau, Georg Frank von (proeses) 
[1643-1704] Dissertatio de anguillis. 
Medic. Siles. Satyra, Argentorati 
(Strassburg), 1673. 4°. 

Pre-Linn. 1673.1 

MatthflBus, respond. 

Not seen; title from W'albaum. Agassiz 
gives date, 1675. Walbaum & Boehmer say 
Heidelberg. 1675. 


Franz, or Frantzius, Woljgang 
(1564-1628) Animalium historia sacra, 
in qua plerorumque animalium pra^ci- 
puaj proprietates in gratiam studioso- 
ruin, etc., breviter accomodantur. In 
academia Wittebergensi ante annos 
aliquot dictata etc. Jam denuo einen- 
datius et correctius edita; triplici indice, 
scilicet oapitum, rerum et locorum e 
scriptura, nec non adagioruin aucta. 
Ainstclodaini, 1643. 638 p. 12°. 

Pre-Linn. 1643.1 

De piscibus, p. 4 13-484. Copy, V. T. S. 
Other eds.: Witteberga*. 1616. 1624, 1633, 1642, 
1649, 1659; .Vmstelodamae, 1641, 1643. 1658, 
1665; Lipsue, 1688; Francofurti, 1712 (5 vols.). 

Frascatorius, Hieronymus. Liber i. 
De sympathia et antipathia rerum. 
Lugduni, 1550. Pre-Linn. 1550.1 

Ship-holder, p. 24. Copy, C. P. 

Opera omnia. Venetian. 1555. 

4°. Pre-Linn. 1555.1 

Another ed.: Vcnetice, 1584. 4®. 

Freigius, Joiianms Thomas [1543- 
1583] Qua^stiones physica', in quil>us 
rncthodus doctrinain pliysicain legitime 
docendi, describendique, rudi minerva 
dc.scrii)tu est ]ibris xxxvi. Basel, 1579. 
8°. Pre-Linn. 1579.1 

"Horum liber xxxiii agit de piscibus & 

ichthyographia ichthyographb.” 

Other eds.: Basel, 1582 & 1585. 

Frey, Heinr. Uenn. ICHTHYO- 
BIBLIA darinn die Fische, deren in der 
Bibel gedacht wird, sainpt ifiren Eigen- 
schafFten und abhangenden niitzlichen 
Ilistorien, beschrieben sind, etc. Leip- 
zig, 1594. 66 p. woodcuts. 4°. 

Pre-Linn. 1594,1 

Jonah and the great fish, p. 30-49. 

THEROBIBLIA:BiblischThier- 

buch, darinnen alle vierfussige, zahme, 
wilde, gifftige und kriechende Thier, 
Vogel und Fisch (deren in der Bibel 
meldung geschicht) etc. beschrieben 
sind. In drei untcrschiedene Bucher 
abgetheilet, und mit schonen Figuren 
(in Ilolzschn.) gezieret. Leipzig, 1595, 
383 p. 4°. Pre-Linn. 1595.1 

“Biblisch Fischbuch," 1594, above is bound 
herein as section iii without change of date. A 
copy of this rare old book in A. M. N. H. 

Frezier, AmHee Frang. [1682-1773] 
Relation du voyage de la Mer du Sud 
aux cotes du Chili et du Perou, fait pen- 
dant les ann^es 1712-14. Paris, 1716. 
37 figs. 4°. Pre-Linn. 1716.1 

English & Dutch versions are: 

A voyage to the South Sea, and 

along the coasts of Chili and Peru in the 
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Frazier, A. F. 

years 1712, 1713, 1714. London, 1717. 
4°. Pre-Linn. 1717.1 

Fishes, p. 8. 27, 82, 121, Plate of fishes Un- 
cluding Callorhynchxis), to face p. 21. 

Riis-beschryving door the Zuid- 

zee langs de Kusten van Chili, Peru, en 
Brazil ... in de j. 1712-14. Am- 
sterdam, 1718. 4°. Pre-Linn. 1718.1 

Other eds.: Amsterdam, 1717. 1727; Paris, 
1717, 1732; Hamburg, 1718, 1749 (German); 
London, 1718. .^Iso reprinted in Arkstoe, <fe 
Merkus. "Allgemeine Histone der Reisen, 
etc.” 1754-57, Bd. xii & xv, under title ‘‘Reiso 
. . . durch die Strasse Le Maire, 1711-14.” 

Frisch, Jodocus Leopold [1714^1787] 
Musei Hoffmanniani petrefacta et la- 
pides, Oder Beschreibung der versteiner- 
ten Dinge imd anderer raren Steine, 
welche in dem Kabinet . . . Fr. Hoff- 
mann^s befindlich, Hal®, 1741. x, 
119 p. figs. 4®. Pre-Linn. 1741.1 

Fossil fishes and sharks' teeth, p. 73. 76, 107. 

Reviewed in Leipzig. Gel. Zeitg., 1842, p. 54. 

Frisch, «/o/i.Leon/iard [1666-1743] De 
t®niis in piscibus. Misc. Berol., 1727, 
3, 43-44. fig. Pre-Linn. 1727.1 

See also Frisch, J. L., Add., 1781.2. 

^ Vestigia generationis t®niarum 

sive vermium latorum in piscibus et 
avibus, item de lubricis et t®niis in 
superficii hepatis et murium, etc. Misc. 
Berol., 1727, 3, 44-46. fig. 

Pre-Linn. 1727.2 

See also Frisch, J. L,, Add. 1781.1. 

De mustel® fluviatilis \Lota 

vv^aris] et de t®niis in stomacho hujus 
piscis. Misc. Berol., 1734, 4 , 392-393. 

Pre-Linn. 1734.1 

— De t®niis in pisciculo aculeato, 
qui in Marchia Brancfenburgica vocatur 
Stecherling. Misc. Berol., 1734, 4 , 
395-396. Pre-Linn. 1734.2 

See also Frisch, J. L. Add., 1781.4. 

De Gobio capitato, Keuling, 

Kolbe, Kaulhaupt. Misc. Berol., 1740, 

6 , 123. Pre-Linn. 1740.1 

De ossibus dentatis in utraque 

pinna ventris carpionis. Misc. Berol., 
1740, 6, 122. Pre-Linn. 1740.2 

De t®niis qu® in jecore piscium 

inveniuntur, imprimis vero in lucio 
pisce. Misc. Berol., 1740, 6, 129. 

Pre-Linn. 1740.3 

See also Frisch, J. L. Add., 1781.3, 

Observationes ad lampetrarum 

tres species. Misc. Berol., 1740, 6, 
118-120. pi. Pre-Linn. 1740.4 


” I. Ad vulgo oculatain sive septem spiraculis. 

ii. Ad barbatam, Steinbeisser mit dem Bart. 

iii. Ad aculeatam sive pangentem.” 

Fritsch, Ahasuer. Corpus juris vena- 
torio-forestalis. 3 parts. Lipsi®, 1702. 
foi. Pre-Linn. 1702.1 

Part I includes Mor de Nigro Monte, George, 
Pre-Linn. 1602.1 ( 9 . r.). 

Froger, Francois [1676-1715] Re- 
lation d^un voyage fait en 1695-97 aux 
cotes d'Afrique, d^troit de Magellan, 
Brasil, Cayenne & isles Antilles par une 
escadre des vaisseaux du roi, command^e 
par M. de Gennes, fait par le Sieur 
Froger. Paris, 1698. xii, 227 p. ills. 
8 ®. Pre-Linn. 1698.1 

” Pisces aliquos depictos paucisque verbia 
dcscriptos habet sub nominibus Bourse (Ba- 
lestes) Porcepic de mer (Hystrix) Sucet (Echo- 
neis ncucratcs) ” — Walb. 

Other eds. in French, Amsterdam, 1699 and 
1715, are practically identical with the above. 
English and German versions are: 

Voyage to Africa, Straight of 

Magellan, Cayenne, the Antilles, etc. 
London, 1698. 12®. 

Pre-Linn. 1698.2 

Froger’s Reise oder Nachricht 

von den Genes Reise nach der Magella- 
nischen Strasse (In Arkstee & Merkus. 
Allgemeine Historic der Reisen, etc. 
1754.) Pre-Linn. 1754.1 

Fronunan, Johann Christian (proeses) 
Dissertatio de piscibus. Coburgi, 1679. 
4 ®, Pre-Linn. 1679.1 

Fischer, respond. 

Frondius, Elias (prcpses) Disputa- 
tio de piscatur^ harengorum in Rosla- 
gia. Inaug. Dissert. Upsali®, 1745. 
4 ®. Pre-Linn. 1745.1 

Nils Humble, respond. 

Fryer, -1733] A new ac- 

count of East India and Persia in eight 
letters, being nine years travels, begun 
1672, and finished 1681. London, 1698. 
ills. fol. Pre-Linn. 1698.1 

For fishes, see indices and marginal referenda. 

Abstract in PhiL Trans. Roy. Soc.# 1698» 
338-348. 

Fiiessli, Joh. Melchior. Eigentliche 
Abbildung aller in dem Ziirich-See und 
der Limmat sich befindenden Gatt'img 
Fischen, in welchen Monaten selbige, 
wie hier verzeichnet, wegen des Laiches 
imd Fasels zu fangen, zu kaufen 
verkaufen verboten sind. Zurich, 1709. 

Pre-Linn. 1709.1 

Listed also under Sticfeinus. J. by H. 
Fischer-Sigwart in ‘•Poissons.” F»una Helve^, 
cahier 5; Bibliographie Nationale Suisse, 1900, 
fasc. IV 6 , p. 52. 


BIBLIOGRAPHY OF FISHES 


247 


Funnell, William, A voyage around 
the world, containing an account of 
Captain Dampier’s expedition into the 
South Seas • . . in the years 1703 and 
1704, etc. London, 1707. 8®. 

Pre-Linn. 1707.1 

A number of fishes are poorly figured and 
poorly described. 

Another ed. is: 


A voyage round the world, being 

an account of W. Dampier’s expedition 
into the South Seas (1703-1706). (In 
** A collection of voyages.*' 4 vols. 
London, 1729, vol. IV. 208 p. pis. 8®.) 

Pre-Linn. 1729.1 


G 


G., C. The secrets of angling; im- 
parting the best and choicest experi- 
ments for taking all sorts of fish, with 
fly, worm, paste and other baits; also 
to know their haunts and how to angle 
for them in all waters and weathers. 
By C. G. a brother of the angle. Lon- 
don, 1705. 24 p. 16°. 

Pre-Linn. 1705.1 

Galenus, Clavdius [130-200] Opera 
medica [Edited by Diomedes Bonardus 
and L. Malatinusi. Venice, 1490. fol. 

Pre-Linn. 1490.1 

This seems to be the 1st ed. of Galen's works. 
Another is: 

Opera omnia, ad fidem complu- 

rium et perquam vetustorum exempla- 
riorum . . . emendata atque restituta 
[by H. Gemusaeus, L. Fuchsius and J. 
Carnerarius). 5 parts (in 4 vols.i 
Basiliaj, 1538. fol. Pre-Linn. 1538.1 

In his "De alimentonim medicinalia.” vol. 
Ill, chaps. 24-31, Galen speaks of a large num- 
ber of fish relative to the qualities of their flesh 
as food. The "De alimentorum" was sepa- 
rately published as: 

De alimentorum facultatibus 

Libri in. Ex Martini Gregorii inter- 
pretatione pluribus in locis, hac adi- 
tione emendata. Lugduni Batavorum 
(Leyden), 1633. 24°. 

Pre-Linn. 1633.1 

One of the earliest commentaries on the 
names of fishes mentioned by Galen, Dioscorides 
and other ancient writers on medicine and nat- 
ural history is that by Charles Estienne, pub- 
lished at Paris in 1536. See Estienne, C., 1536.1. 

For a modern commentary on the fishes men- 
tioned by Galen and Xenocrates, tee Koraes, A., 
1809.1. 

Gamon, Christopkle de [1576-1621] 
Les pescheries de Christophle de Gamon, 
divis6es en deux parties. Oil sont con- 
tenus, par un nouveau genre d’escrire, 
et sous des aussi beaux que divers en- 
seignemens, les plaisirs inconnus de la 
mer, et de I’eau douce. Lyon, 1599. 
142 leaves. 12°. Pre-Linn. 1599.1 

Gardiner, Samvel, A booke of ang- 
ling. or fishing, wherein is shewed, by 
comerence with scriptures, the agree- 
ment betweene the fishermen, fishes, 
fishing of both natures, temporall and 


epirituall, etc. London, 1606. 162 p. 

16°. Pre-Linn. 1606.1 

"Fishing spiritualized." 

Garsin, Laurent, Description d*ime 
sangsue de mer (Hirudinella marina) 
trouvee dans I'estomac d’une bonite. 
M4m. Acad. Sci. Paris, 1730, hist., 43. 
— Phil. Trans. Roy. Soc., 1730, 387. 

Pre-Linn. 1730.1 


Gauchet, Claude Dampmartinois. 
{Aumonier du Ruy,) Le plaisir des 
champs, devisd en quatre parties selon 
les quatre saisons de I’annde; oil est 
traits de la chasse et de tout autre ex- 
ercise recr^atif, honeste et vertueux. 
Paris, 1583. 4°. Pre-Linn. 1583.1 

Contains a chapter, "La peschcrie." 

Another ed.: Paris, 1604. 

Gautier d’Agoty, Jacques Ant. Ob- 
servations sur la physique, Thistoire 
naturelle et la peinture. 6 vols. 1752- 
1755. Pre-Linn. 1752.1 

The author reproduced in this work a num- 
ber of Plumier’s paintings of West Indian fishes 
not elsewhere puolished. 

Collection de [45] planches d’his- 

toire naturelle en couleur, d’apres les 
animaux, les plantes & les mineraux 

les plus rares &c. Paris, 1757. 4°. 

Pre-Linn. 1757.1 

The viscera of the Dorado, pis. 40 <fe 41. 

These plates, like the above, are probably 
Plumier’s. 

Gaza, Theodoras [c. 1400-1475] A 
native of Thessalonica, the capture of 
his native city by the Turks in 1430 
drove him to Italy where he became 
professor of Greek in the University of 
Ferrara in 1447. From 1450—1455, he 
lived in Rome and under the patronage 
of Pope Nicholas V translated Aristotle, 
Theophrastus, and other Greek authors 
into Latin. See reference to him under 
Aristotle. 


Geer, Carl de [1720-1778] [On repro- 
duction in the eel) K. Svensk. jet. 
Acad. Handl., 1750, U, 196-197.— 
Konig. Schwed. Akad. Abhand., 1750 

( 175 .), 12 , 201 - 202 , 
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Gentleman of Elvas {The), See 
Fidalgo de Elvas. 

GeofiCroy, Claude Joseph [1085-1752] 
Description d’un tenia trouv6 dans une 
tanche fort saine. M^m. Acad. Sci. 
Paris, 1710, hist., 39. 

Pre-Linn. 1710.1 

Observation sur soixante-six 

petits poissons, sortis vivans par une 
membrane rompue d’un poisson qu’on 
croit 6tre le Galeus piscis. M6m. Acad. 
Sci. Paris, 1719 (1721), hist., 40. 

Pre-Linn. 1721.1 

Suite de Pexamen chitnique des 

chairs des animaux, ou de qiiclques- 
unes de leurs parties, etc. Mem. 
Acad. Sci. Paris, 1732 (1735), 17-30. 

Pre-Linn. 1735.1 

Flesh of carp and pike analyzed. 

Observation sur les dents de 

lamie ou Carcharias. M6m. Acad. Sci. 
Paris, 1741, hist., 34. 

Pre-Linn. 1741.1 

Geoffroy, Etienne Francois. Premier 
mdmoire sur I’organe de I’oule des rcp- 
til^, et de quelqucs poissons que Ton 
doit rapporter aux reptiles. Mem. 
Math. Phvs. Scavans et Etrangers, 
Paris, 1755, 2, 164-196. 3 pis. — 

Uitgez. Verb., 1760, 6, 297-350. 

Pre-Linn. 1755.1 

This title replaces the citation credited to 
Geoffroy-Saint-Hilaire, Etienne Francois [who 
Bhould be designated Etienne) 1786.1, which is 
erroneous. 

Gerald de Barri. See Giraldus 
Cambrensis. 

Gerbezius, Marc. Piscium copia 
sterilitatis prainuncia. Eph. Nat. Cur., 
1694, dec. 3, an. 1, 226. 

Pre-Lmn. 1694.1 

Gering, Johann Gabriel {respond.) 
Dissertatio medico-physica de piscibus. 

. . . submittit alumnus regius . . . 
Upsalia), 1727. 26 p. 

Pre-Linn. 1727.1 

L. Roberg, prases. 

Anatomy described for Lampetra, Anguilla, 
Silunis, Acus, Asellus, Salmo, Spirinchus, and 
Albula. 

Germain, J. Breve e sustatiale 
trattato intomo alle figure anatomiche 
delli piu animali terrestri aquatili e 
volatili. Neapoli, 1625. fol. 

Pre-Linn. 1625.1 

Not seen. Title from Haller. Probably the 
■ame as Germano, F. G. (g. ».). 


Germano, F. Girol. Figure anato- 
miche delle pill princijiali animali ter- 
restri, aquatili c volatili, colla sirnpa- 
thia e convenienza die hanno, o in 
parte, o in tutto, con il corj>o umano. 
Napoli, 1625. fig. fol. 

Pre-Linn. 1625.1 

Title from Agassiz and Boehmer. Stc also 
Germain, J., above. 

Gesner, Conrad [1516-1565] For 
life of the man whom Cuvier desig- 
nated as “ le plus savant naturaliste du 
seizieme .siede,’' see the contemporary 
biography by J. Simler, Zurich, 1566; 
also by J. Ilanhart, Winterthur, 1824; 
also Lebert’s “ Gesner als Arzt,” Zu- 
rich, 1854. More accessible is C. H. 
Smith’s memoir in Jardine’s Natural- 
ist’s Library, vol. XXXI, 1834-43 
i.ssue; vol. X^ of 1845-46 edition. 
See also Brooks, W. K. 1895.1. For 
shorter sketches, see Locy, W. A., 
1908.1; and Miall, L. C., 1912.1. 

Gesner’s great natural history, “ His- 
toria animaliurn,” was published in 
Zurich in 5 parts, 1551-87. fol. It 
comprises a total of about 4,500 folio 
pages, and is illustrated by hundreds 
of woodcuts. The various i)arts of the 
history were often reprinted in full or 
in abridged form and were frequently 
translated. A complete second edi- 
tion was issued at Frankfort, 1617-20. 

For title of part IIII, De piscium,” 
etc., and for reprints and editions of 
this, see below. 

De piscibus et aquatilibus omni- 
bus libelli 111 novi. I. Scholia et emen- 
dationes in Halieuticon P. Ovidii Na- 
sonis. IL Aquatilium animantium en- 
umeratio juxta Plinium, emendata et 
explicata, serie literarum. III. Eorun- 
dem nomendator Germanicus longe 
copiossissimus. Et alia qua'dam ad 
piscium historiam pertinentia. Tiguri, 
1556. vi, 280 p. 18 pis. 8°. 

Pre-Linn. 1556.1 

Not seen. Title so reads in Walbaum, Gro- 
now, and Carus & Engelmann. Two other 
variants are given (the first from Agassiz). 

Ovidii Halieuticon. hoc cst de piscibus 
Hbellus, niulto quam ante hac emendatior et 
scholiis iliustratus. Accedit aquatilium ani- 
mantium enumeratio juxta Plinium, etc. 
Tigurice. 1556. iv. 280 p. 8®. 

P. Ovidis Nasonis, de piscibus Hbellus, multo 
quam ante hac emendatior & scholijs iliustratus; 
einend.'itur Plinii aliquot loca; accedit aquatilium 
animantium enumeratio iuxta Plinium, emen- 
data & explicata per Conradum Gesnerum, or- 
dine alphabetico; eorundem nomina Germanica, 
eodem ordine. Tiguri, [1556], vi, 280 p. 

According to Westwood & Satchell, this 
compilation is appended to an edition of Ovid's 
*‘HaUeuticon.’’ The runnin g title is, “TUtsche 
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Geaner, C. 

Namen der Fischen imd Wasserthieren.” An 
extremely valuable list. In it the fish called 
“Killinck** in the early Flemish “Boeckxen” is 
identified as the gudgeon. Some English names 
are included. 

Historiae animalium liber iiii, 

qui est de piscium & aquatilium 
animantium natura . . . Tiguri, 1558. 
1297 p. figs. 

Pre-Linn. 1558.1 

This work forms book mi of the “Historiae 
animalium.'** Other eds.: Frankfort, 1604 & 
1620; & Heidelberg, 1606; 1712. 

— ^ Nomenclator aquatilium ani- 
mantium. leones animalium aquati- 
lium in mari & dulcibus aquis degentium, 
plus quam DCC. cum nomenclaturis 
eingulorum Latinis, Graecis, Italicis, 
Hispanicis, Gallicis, Germanicis, An- 
glicis, alibque; interdum per certos 
ordines digestae. Explicantur autem 
eingulorum nomina ac nominum ra- 
tiones, praecertim in Latina et Graeca 
lingua uberrim^; et nominum confir- 
mandorum causa descriptiones quo- 
rundam, et alia quaedam, praesertim in 
magno nostro De aquatilibus volumine 
non tradita, adduntur: deque singulis 
Rondeletii, Bellonii, Salviani et nostrae 
eententiae explicantur brevissime . . . 
Tiguri [Zurich], 1560. xiv, 374 p. 
woodcuts, fol. Pre-Linn. 1560.1 

In this work, usually cited as “leones ani- 
malium aquatilium. “ the text is much reduced 
from that of the “Historise animalium," liber 
nil. 1558, but the woodcuts are with few excep- 
tions the same. 

First ed.; another, Heidelberg, 1606. 

Fischbuch, das ist ein kurtze 

doch vollkomne Beschreybung aller 
Fischen so in dem Meer unnd siissen 
Wasseren, Seen, Flussen oder anderen 
Bachen jr Wonung habend, sampt jrer 
waaren Conterfactur: zii Nutz und 
Glitem alien Artzeten etc. gestelt, in- 
sonders aber denen so ein Lust habend 
zti erfaren und betrachten Gottes wun- 
derbare Werck in seinem Geschopften. 
Erstlich in Latein durch Ciinradt Gass- 
ner beschriben yetz neiiwlich aber 
durch Ciinradt Forer etc. in das Teiitsch 
gebracht. Ziirych, 1563. ix, 404 p. 
woodcuts, fol. Pre-Linn. 1.563.1 

First ed. of Forer’s version of the “De pis- 
cium.” Others are: Zurich, 1563 (a separate 
issue) & 1575; Frankfort, 1598; 4 Heidelberg. 
1606. However, entirely apart from these are 
the versions immediately following the next 
title. 

De renim fossilium, lapidum et 

gemmarum maxime . . . liber, &c. Ti- 
guri, 1565. xiv, 169 p. (In Gesner, C. 
(editor). De omne rerum fossilium 
genere, gemmis, lapidibus, metallis et 


hujus-modi, libri aliquot, &c. Tiguri, 
1565-(66). 8°.) Pre-Linn. 1565.1 

This volume contains the works of 7 other 
authors. 

Thier-, Vogel-, Fisch- und 

Schlangenbuch [8 parts) Zurich, 1575- 
89. woodcuts, fol. Pre-Linn. 1575.1 

L^histoire des animaux k quatre 

pieds, des oiseaux, des poissons, . . . 
de Gesner. Paris, 1619. figs. fol. 

Pre-Linn. 1619.1 

Gesner, Johann Malihias (editor) 
[1691-1761] Scriptores rei rustic® 
veteris Latini. . . et lexicon rei rustic® 
curante J. M. Gesner. 2 vols. Lipsi®, 
1735. 4°. Pre-Linn. 1735.1 

Here are collected the “De re rustics" of 
various authors elsewhere referred to. The works 
of these “old farmers," as D. G. Mitchell calls 
them, have references to fish and fishponds. 
Another and the most celebrated edition is that 
of 1787, the contents of which are; 

Vol. I. (Preface by Gesner and lives of the 
several authors, 4c.]. 

M. P. Catonis de re rustics. 

M. T. Varronis de re rustics libri iii. 

Vol. II. L. J. M. Columclhe de re rustics 
libri XII. et de arboribus. 

Vol. III. Palladu Rutilii Tauri Aemiliani de 
re rustics libri xiv. Vetetii renati artis veteri- 
nariffi liber iv. A. Popm® Frisi de instrumento 
fundi liber. 

Vol. IV. Lexicon rusticum. 

Tractatus physicus de petrifica- 

tis, etc. Lueduni Batavorum, 1758. 8®. 

Pre-Linn. 1758.1 

Fossil sharks’ teeth, p. 61. 

Geyer, Johannes Daniel [1660-1735] 
Targelus Apollini facer continens trigam 
medicam e regno animali & vegetabili: 

I. De cantharidibus. ii. De montibus 
conchiferis & giossopetris Alzeiensibus 
archipalatinis. iii. De dictamno. Lip- 
si®, 1687. figs. 4®. Pre-Linn. 1687.1 

“De glossopetris " (fossil sharks’ ^ethl found 
also In Valentini, M. B. “Hwtoria litterans 
. . . Academise Natur® Curiosorum, etc. 
Giss®, Hassorum, 1708. 

Mussiger Reise-Stunden gute 

Gedancken von denen Brsczenischen 
Carthausem der Litthauischen Ca^ 
thaus Paradis, xmd der Ichthiophagia 
quadragesimali. 17. Discours. Dres- 
den, 1735. 4°. Pre-Linn. 1735.1 

Giannettasiiis, Nic. Parthenius. 
Piscatoria et nautica. Napoli, 1685. 

go Pre-Linn. 1685.1 

Other eds.: Napoli, 1686, 1692. 

Halieutica. Napoli, 1686. 8®. 

Pre-Linn. 1686.1 

Other eds.: Napoli, 1689, 1696. 

Both included in an ed., Naples, 1710-22. 
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Gilbert* WUliam. The angler’s de- 
light, contAinin^ the whole art of neat 
and clean angling; wherein is taught 
the readiest way to take all sorts of fish, 
from the pike to the minnow, together 
with their proper baits, haunts, and 
time of fishing for them, whether in 
mere, pond, or river, etc. London, 
1676. 45 p. 12^ Pre-Linn. 1676.1 

The young angler’s companion. 

Containing the whole art of neat and 
clean anglmg . . . The like never be- 
fore in print. London, 1682. 45 p. 

12^ Pre-Linn. 1682.1 

Reprinted. London. 1776. Copy, 1682 ed., 
N. Y. P. 

Gilles, or Gylles (Lat. Gillius), 
Pierre [1490-1555] For a biographical 
notice and analysis of his books, see 
Hamy, E. T. in Nouv. Arch. Mus. Hist. 
Nat. Paris, 1900, 4. s6r. 2, 1-24. 

Ex Aeliani historia per Petrum 

Gyllium Latini facti, itemque ex Por- 
phyrio, Heliodoro, Oppiano, turn eodem 
Gyllio loculentis accessionibus aucti 
libri XVI. De vi et natura animaliuin; 
ejusdem Gyllii liber unus, de gallicis et 
latinis nominibus piscium. Lugduni 
(Gallorumi, 1535. 599 p. 4®. 

Pre-Linn. 1535.1 

De nominibus gallicis et latinis 

piscium massiliensium. Lyon, 1535. 

Pre-Linn. 1535.2 

This, which in the copy examined, is added 
as a sort of preface to the preceding, seems to 
have been in MS. as early as 1533. It contains 
the common names, ancient and contemporary, 
of 93 Mediterranean fishes. 

A naturalist and traveller, Gilles examined 
the fishes of the Mediterranean and Adriatic; 
he also published Aelian in Latin, rearranging 
his matter, and identifying the species where 
possible. By some he has been called "le pdre 
de la xoologie fran^aise.” 

Gillmore, & Steele (5ir) R. See 
Steele & Gillmore. 

Giznma, Giacinio. Della storia na- 
turele delle gemme, delle pietre, e di 
tutti i minerali, ouvero della fisica sot- 
terranea. 2 vols. Naples, 1730. 551, 
603 p. 4®. Pre-Linn. 1730.1 

Vol. I, book TV, p. 433. Lapides piscium. 
Vol. II, book I, p. 1 Glossopetra. 

Giovio, (Lat. Jovius), Benedetto 
(1472-1544) De Laris lacu et ej us pis- 
cibus carmen. Roma), 1524. fol. 

Pre-Linn. 1524.1 

This poem on the fishes of lake Como is also 
found in the 1661 and 1578 editions of the col- 
lected works of Paolo Giovio, his brother. Also 
‘Thesaurus antiquitatum et hbtoriarum 
Italus. Lugduni Batavorum, 1704. 


Giovio, or Jovius, Paolo [1483-1552] 
For biographical sketches, see Muntz. 
Eug. in Arch. Stor. Ital., 5. ser. 19; and 
Sanesi, Guiseppe. Ibid., 23; also En- 
cyclopaedia Britannica, 11. ed. 1911, 
vol. XV, 526-527. 

De romanis piscibus libellus; 

. . . accedunt antiqua et recentiorum 
noraina piscium marinorum, lacustrium 
et fluviatilium, quae in Jovii comment- 
tariis continentur. Romai, 1524. fol. 

Pre-Linn. 1524.1 

The Ist ed.; another, Basel, 1526. 

Liber de piscibus marinis, la- 

custribus, fluviatilibus, item de testa- 
ceis et salsamentis. Homae, 1527. 4®. 

Pre-Linn. 1527.1 

This work treats of the river, lake and marine 
fishes (especially Adriatic) of Italy. It passed 
through many eds.: Basel, 1531, 1545. 1671; 
Rome. 1554, 1560, 1584; Antwerp, 1528; Stras- 
burg, 1534 (Copy. A. M. N. H.); Paris. 1649; 
Venice, 1731. An Italian version is entitled: 

Libro di Mons. Paolo Giovio 

de’ pesci Romani, tradotto in volgare 
da carlo Zancaruolo . . . Venetia, 1560. 
198 p. 8°. Pre-Linn. 1560.1 

Descriptio Larii lacus. Basileae, 

1561. fol. Pre-Linn. 1561.1 

Also found in “Thesaurus antiquitatum et 
hifltoriarum Italise." Lugdum Batavorum, 
1704, vol. III. 

Opera. Basel, 1578. 

Pre-Linn. 1578.1 

The best ed.; an earlier, Basel. 1561. 

Giraldus Cambrensis or Gerald de 
Barri [1146-1220] Topographia Hi- 
bernica. (Published with Holinshed’s 
Chronicle, 1587. fol.) 

Pre-Linn. 1587.1 

Pisces marini, cap. ix. 

This work, written c. 1186, remained in MS. 
until published in 1587. For a modern edition 
of the works of Giraldus, see that in 8 vola. 
edit^ by J. S. Brewer, J. F. Dimock, & G. F. 
Warner, London, 1861—91. 

Gissler, Nils [1715-1771] Beschrei- 
bung eines Fisches, Tanglake [Blennius 
viviparus] Konig. Schwed. Akad. Ab- 
handl., 1748, 10, 39-45. 

Pre-Linn. 1748.1 

See note under Kfistner, A. G.. this section. 

Beschreibung des Fisches Strom- 

ming in Nord-Bothnien. Konig. 
Schwed. Akad. Abhandl., 1748, 10^ 
141. Pre-Linn. 1748.2 

See note under K&stner, A. G. 

Beskrifning om strommings fisk- 

ets beskaffenhet i Norrbotten. K. 
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Gissler, N. 

Swensk. Vetensk. Akad. Handl., 1748. 

10, 107-140. Pre-Linn. 1748.3 

— ^ — Pi tinglaken. K. Swensk. Ve- 
tensk. Akad. Handl., 1748, 10, 37-44. 

Pre-Linn. 1748.4 

See also Analect. Transalp., 1762, 1, 485-489. 
(Gissler, N., [n. d.) in vol. I.) 

Nachrichten von der Natur und 

Fischerey des Lachses in den Nordlan- 
dischen Elben. Konig. Schwed. Akad. 
Abhandl., 1751, 13, 12-31; 99-133; 
177-196; 275-290; Ibid., 1752, 14, 16- 
28; 87-99. Pre-Linn. 1751.1 

See note under Kastner, A. G. 

Ron orn laxens natur och fisk- 

ande i de Norrliindska alfvarna. K. 
Swensk. Vctcnsk. Acad. Handl., 1751, 

11, 95; 171; 268. Ibid., 1752, 11, 93. 

Pre-Linn. 1751.2 

Anmarkningar om sik-fisket iiti 

Norrliindska Xlfver [Coregonusi och 
ekargardar. K. Swensk. Vetensk. Acad. 
Handl., 1753, 13, 195-209. 

Pre-Linn. 1753.1 


Glanville, Barlholomceus. See Bar- 
tholomseus Anglicus. 

Gleditsch, Johann Gottlieb (1714- 
1786] Dc fcrtilitate piscium. Conf. 
Neue Anmerk. liber alle Theile dcr Na- 
turlehre, Kopenhagen, 1756, 3, 568. 

Pre-Linn. 1756.1 

De propagatione piscium. Phy- 

sikal. Oekon. Patriot, Hamburg, 1756, 
pt. I, 295. Pre-Linn. 1756.2 


Betrachtung liber die Reich- 

thlimer Gottes in dem Wasser, (ubi 
prajcipue de stupenda copia et fertili- 
tate piscium agitur.) Reich Natur u. 
Sittcn, 1757, 1, 289. Pre-Linn. 1757.1 


Glorez, Aridr. Haus- und Land- 
Bibliotheck. Regiomonti, 1700. fol. 

Pre-Linn. 1700.1 


Tome I, liber xrii, von der Fischerey, p. 393- 
409. 


Glover, Ttwmas. An account of Vir- 
ginia, its scituation, temperature, pro- 
ductions, inhabitants . . . &c. Phil. 
Trans. Roy. Soc., 1676, 11, 623-636. 

Pre-Linn. 1676.1 

References to 6shes of Virginia, p. 624-625. 

Glovez, Andreas. Vollstandige Haus- 
und Landbibliothek, Jagd, Vogelfang, 
Fischerei, etc. Nlimberg, 1719. fol. 

Pre-Linn. 171^1 

“Von der Fischerei,” p. 393-409. 
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Gbchhausen, Henn. Fnd. von. No- 
tabilia venatoris; oder Jagd- und Weid- 
werksanmerkungen. Nordhausen, 1710. 
2 pi. fol. Pre-Linn. 1710.1 

Other eds.: 1718; 1727; 1737; 1722; 1731; 
1740; 1751; 1764. 

A writer in the Gel. Nachricht zum Hamburg 
Corresp., 1751, says that the 5th ed. contains a 
description of various streams and fishes. 

Goritzius, Johann Adam. A’on den 
freml)den Fischen, Seelauben (Alosa) 
genannt. Bresl. Natur. Kunstgesch., 
1721, 17. sec., 168. Pre-Linn. 1721.1 

Gbtz, Frid. Leberecht. Dissertatio de 
ICHTHYOLAPREIA. Lipsia?, 1723. 
4°. Pre-Linn. 1723.1 

Gomara, Francisco Lopez de [1510- 
1560 or 1576] La historia general de las 
Indias, con todos los descubrimientos, y 
cosas notables que han acaescido enellas, 
dende que se ganeron hasta agora, es- 
crita por Francisco Lopez de Gomaro, 
clerigo Ahadiose de nuevo la descrip- 
cion y traca de las Indias, . . . Anvers, 
1554. 16 leaves, 287 p. sm. 8°. 

Pre-Linn. 1554.1 

A number of contemporary Spanish editions 
were issued, and the book was reprinted in Spain 
several times during the 19th centurj*.^ 

There are French versions of 1568, 1584, 1587, 
and 1606. and an English translation of 1578. 
.■\vailable are: 

Histoire gen6rale des Indes occi- 

dentales, etc. Paris, 1568. 8®. 

Pre-Linn. 1568.1 

The pleasant historie of the con- 
quest of the AVeast India [T. Nicholas 

trans.) London, 1578. 4®. 

Pre-Linn. 1578.1 

Gomara records data concerning West Indian 
fisltes aiui gives an account of fishing with the 
remora. He never visited the new world. 

Googe, Bamabi/ (editor) [1540-1594] 
Sec note under Heresbach, C., Pre- 
Linn., 1577.1. 

Gosky, Mart. Arbustum Augusteum. 

AVolffenbiittel, 1650. figs. 

Pre-Linn. 1650.1 

Die Fischc im Herzogthum Braunschweig, 
p. 280 — . 

Grandi, Lazaro. Alfabetto di secreti 
medicinali . . . con I’arte facile 
callare, e pescare. Bologna, Ibo/. 
216 p. 8°. Pre-Linn. 166/. 1 

Grant, TV. Auszug aus — Brief — 
von der Paarung und Fortpflanzung des 
Lachses. Konig. Schtved. Acad. Ab- 
handl., 1752, 142-146. — I itgez. \;erh 
4 , 236-241. Pre-Linn. 1752.1 

See note under Kastner. A. G., this section. 
See also Grant, W. Add. 1762.1. 
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Utdrag af — bref — om laxens 

pamings och afelses siitt. K. Swensk. 
Vetensk. Acad. Handl., 1752, 134-138. 

Pr^-Linn. 1752.2 

Grapaldus, Francis Marius [1464- 
15151 De partibus ajdum, etc. 1494. 

Pre-Linn. 1494.1 

See Lambert, Osmund, 1883.1, for a notice of 
this work. 

Grausius, M. Beschryvinge van de 
natur der viervoetige dieren, vissen en 
water-dieren, vogeln etc. nessen haer 
beeldnissen in kopper gesneden uyt et 
latin vertaclt. Amsterdam, 1660. fol. 

Pre-Linn. 1060.1 

Grew, Nehemiah [1641-1712] Mu- 
seum Regalis Societatis, Or a catalogue 
description of the natural and arti- 
ficial rarities belonging to the Royal 
Society and preserved at Gresham Col- 
ledge . . . Wherounto is subjoyned the 
comparative anatomy of stomachs and 
guts. London, 1681. 386, 42 p. 31 

pis. 4°. Pre-Linn. 1681.1 

Of viviparous fishes, sect, i, chap, i, p. Rl-103. 
The plates are well executed and 7 non-European 
fishes are described. 

A 2nd ed.; 1CS6. 

Griffiths, Roger, (Water-Bailiff) . An 
essay to prove that the jurisdiction and 
conservancy of the River of Thames 
... is committed to the Lord Mayor 
and City of London, both in point of 
right and usage, by prescription, char- 
ters, etc. To which is added a brief 
description of those fish with their sea- 
sons, etc., that are caught in the 
Thames or sold in London. With some 
few observations on . . . fish in gen- 
eral. London. 1746. xx, 296 p. 8®. 

Pre-Linn. 1746.1 

‘’This work appears to have been an ap- 
purtenance of the water-bailiffs, as in 1758 we 
find it claimed by Robert Binnell." (o. r.) — 
W. & S. 

Copy, N. Y. P. 

Grindal, William. Hawking, hunt- 
ing, fouling, and fishing, with the true 
measures of blowing. Now newly col- 
lected by W(illiam) G(r>'ndaU). Lon- 
don, 1596. 4®. Pre-Linn. 1596.1 

A black letter reprint, or plagiarized edition, 
of the “Boke of St. Albans.” 

Gronovius, Johannes Fridericus 
[1690-1760] Descriptio Cottus, ossi- 
culo pinna* dorsalis primo longitudine 
corporis, descriptus. Acta Reg. Soc. 
Sci. Upsal. 1740, 121-123. pi. 8®. 

Pre-Linn. 1740.1 

Identified as CaUionymxi^ tyra. 


Pisces Bclgii, seu piscium in 
Belgio natantium et a se observatoruiu 
catalogus. Acta Reg. Soc. Sci. Upsal., 
1741, 67-76. — Uitgez. Verb., 1757, 1, 
145-159; 324-332. — Act. Hplvet.,1760. 
(in Latin). Pre-Linn. 1741.1 

Sabno ohlongus, maxillae inferio- 

ris apice introrsuin refiexo descriptus. 
Acta Reg. Soc. Sci. U])sal., 1741, 85-90. 

Pre-Linn. 1741.2 

A method of preparing speci- 
mens of fish by drying their skins. 
Phil. Trans. Roy. Soc. London, 1742, 
42, 57-58. — Beytriig. Naturgesch. Mi- 
neralreiches, 1. — Nachr. Schles. Oekon. 
Ges., 4, 321. Pre-Linn. 1742.1 

Pisces Belgii rariores descripti. 

Acta Reg. Soc. Sci. Upsal., 1742, 79- 
107. pis. Pre-Linn. 1742.2 

Cobitis (Mustela fossilis), Scomber. Gadus 
(Asellus tirescens), Gadus (aliu.s), Blennius, 
(.Vusfefa ruipara), Trachinus, Trigla. 

Piscis Scombri et Percai de- 
scriptio. Acta Reg. Soc. Sci. Upsal., 
1744, 36-42. pi. Pre-Linn. 1744.1 

The figure of the M uslela fossilis 

[Cobitis coerulescens]. Phil. Trans. Roy. 
Soc. London, 1747 (1748), 44, 451. fig. 

Pre-Linn. 1748.1 

Gronovius, Laurenlius Theodorus 
[1730-1778] Museum Ichthyologicum, 
sistens piscium indigenorum et quorun- 
dam exoticorum, qui in Museo Laur. 
Theod. Gronovii, adservantur, descrip- 
tiones, ordine systematico; accedunt 
nonnullorum exoticorum piscium icones, 
ari incisaj. 2 vols. Lugduni, 1754-56. 
70, 46 p. 25 pis. fol. 

Pre-Linn. 1754.1 

Vo!. I (1754) contains the fishes. 

Be.schryving van een onbekende 

inlansen vis Cycloga-ster (Cyclopterusj. 
Uitgez. Verb., 1757, 1, 581. 2 figs. 

Pre-Linn. 1757.1 

Liist van eenige vissen van Ne- 
derland, die door den Hcere J. F. Gro- 
novius in de Acta Upsaliensia van’t 
jaar 1741 niet angetekend zijn. Uitgez. 
Verb., 1757, 1, 324-332. 

Pre-Linn. 1757.2 

For later works of this author, see Gronovius, 
L. T. in vol. I. 

Gronow, See Gronovius. 

Grundig, C.G. Neue Versuche niitz- 
licher Sammlungen zur der Natur- und 
Kunstgeschichte, sonderlich von Ober- 
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Grundig, C. G. 

sachsen. 4 vols. Schneeberg, 1750-65. 
8®. Pre-Linn. 1750.1 

Gnindlicher Bericht von der Zucht, Ver- 
setzung und Wartung der Karpfen. 

Fossil fishes, vol. I, p. 463, 567. 

Guenelloni, . Excerpta ex epis- 

tola ad Charletonu, anatomian oculi 

[Gadusi concementia. Nouv. Reipub. 
Litt. Amstelodami, 1686, 8. fig. — 
Act. Erudit, (1686i, 6, 139. 

Pre-Linn. 1686.1 

Guicciardini, [1523-1589] Bel- 

gium, dat is: Nederlandt, ofte beschry- 
vinge derselviger provincien ende steden. 
Amstelodami, 1648. figs. maps. fol. 

Pre-Linn. 1648.1 

“ Visschen van de Mase, p. 13; van de Schelde, 
p. 14. Haringhen, cabeljau, salmen, steuren, 
p. 20-21. Grousame visschen. p. 264.” — Bos- 
goed. 

Other eds.; 1st.. Antwerp. 1567 (in French & 
Itahan); 1580 & 1588 (both in Dutch); Basel, 
1580 (German); & Amsterdam, 1613 (Latin). 

Gumilla, Joseph [c. 1690-1758] El 
Orinoco ilustrado, y defendido, historia 
natural, civil, y geographicade este gran 
rio, y de sus caudolosas vertientes: . . , 
con nuevas, y utiles noticias de ani- 
males, arboles, fiutos aceytes, refinas, 
yervas, y raices medicinales; . . . &c. 
2 vols. Madrid, 1741. 24, 403 p. pi. 
map. 4°. Pre-Linn. 1741.1 

“Variedad de peces, y singulares industrias 
de los Indios para pescar: Piedras y buessos me- 


dicinales, que 86 han descubierto en algunos pes- 
cados,” — tome II, cap. xxi, p. 314-330. 

The 1st ed.; 2nd (title uncnanged), Madrid, 
1745. A French version of the latter is entitled: 

Histoire naturelle, civile et g^o- 

graphique de rOrenoque. . . . Dansla- 
quelle on traite . . . des animaux, des 
arbres des fruits, des rdsines, des herbes 
& des racines ra4dicinales qui naissent 
dans le pais . . . &c. 3 vols. Avignon 
& Marseilles, 1758. 383, 334, 332 p. 
pis. map. 12°. Pre-Linn. 1758.1 

‘‘Poissons de I’Or^noque. Moyens indus- 
trieux dont les Indiens se servent pour les 
prendre. Vertus medicinales des pierres & des 
os qu’on trouve dans quelques uns,” — tome II, 
chap. XXI, pp. 36-58. 

A later Spanish edition has the following 
title; 

Historia natural, civil y geografica de las na- 
ciones situadas en las riveras del Rio Orinoco. 
Su autor el Padre Joseph (iumiila, . . . Nueva 
impresion; Mucho mas corrects que las ante- 
riores, y adornada con ocho 14minas finas, . . . 
Corregido por cl P. Ignacio Obregdn, de las C14- 
rigos Menores: 2 vols. Barcelona, 1791. 

Variedad de peces, y singulares industrias de 
los Indios para pescar. vol. I, p. 277-292. Peces 
ponzofiosos y sangrientos, vol. II, p. 264-214. 

A present day reprint is said to have been is- 
sued Barcelona, 1882, but has not been seen. 

Guyot, , & Pajot, — — . lOn a 

method of preserving fishes in their 
natural colorsi. Mercure de France, 
1749. Pre-Linn. 1749.1 

Gyllius, Petrus, See Gilles, Pierre, 



H 


H.) i2. The school of recreation: or 
the gentlemans tutor to those most in- 
genious exercises of hunting, racing, 
hawking, . . . fishing, etc. London, 
1684. 202 p. 12°. Pre-Linn. 1684.1 

Sometimes (doubtfully) attributed to R. 
Hewlett. 

Often reprinted: London, 1696, 1701 (a pagi- 
nary reprint) , 1710, 1719, 1720, 1732, 1736, 1784. 

Haecken, Arnold van. Eight plates 
from pictures in Fishmongers Hall in 
London, containing the fish brought to 
the London market. Painted from the 
life by A. van Haecken, engraved by 
G. King and A. Jongelincx. London, 
1734. fol. Pre-Linn. 1734.1 

Another edition, having a frontispiece record- 
ing "The view and humors of Billingsgate,” ap- 
peared in 1736. 

Hagezii J. L. Landwirthschaftliche 
Teich- und Weiherlust, oder gmndliche 
Information zur edlen Fischerei. Frank- 
furt. 1727, 8°. Pre-Linn. 1727.1 

Hahn, JusHnius. Conclusiones ju- 
ridicae de jure colonario si perpetuae co- 
lonise piscandi, venandi. aucupandi. 
Helmstadtii, 1678. 4°. 

Pre-Linn. 1678.1 

Hain, John Paterson. De cochlea in 
capite lucii reperta. Ephemer. Acad. 
Nat. Cur., 1671, dec. 1, ann. 2, obs. 115, 
p. 192. Pre-Linn. 1671.1 

Hale. Thomas (editor) A com pleat 
body of husbandry, containing rules for 
performing in the most profitable man- 
ner the whole business of the farmer 
and country gentleman . . . London, 
1756. iv. 719p. must. fol. 

Pre-Linn. 1756.1 

Chapters xlii-xlv in book v, vol. 11, of this 
ed., making and stocking fish-ponds, feeding, 
preserving, and rearing fish. 

2nd ed., 4 vols. London, 1758. (5ee Hale, T. 
1768.1) 

Hales. Stephen [1677-1761] An ac- 
count of some trials to keep water and 
fish sweet with lime-water. Phil. Trans. 
Roy. Soc. London, 1753-54 (1754), 48, 
826-831. — Wittenberg. Wochenbl. 
1770, 102. Pre-Linn. 1754,1 

Haller. Albrecht von [1708-1777] For 
memoir with portrait, see Swainson, W. 


(In Jardine, Sir William The Natural- 
ist’s Library. 1862, vol. XIII.) 

Auszug aus einem Schreiben 

Herrn Grants von der Paarung und 
Fortpflanzung des Lachses. Konig. 
Schwed. Akad. Abhandl., 1752, 14. 

Pre-Linn. 1752,1 

See note under Kastner, A. G. 

Om laxens pamings- och aflel- 

sessiitt. K. Svensk. Vetensk, Akad. 
Handl., 1752, 134. Pre-Linn. 1752.2 

Observation sur le p6nis des 

saumons. M6m. Acad. Sci. Paris, 1753, 
hist., 136-137. Pro-Linn, 1753.1 

For later works of this author, see Haller, 
Albert von, in vol. I. 

Hamberger, Georg Erhard [1697- 
1755] Programma 1. 2. 3. 4. 5. de Cy- 
prino monstroso rostrata. Jeme, 1748. 
8 p. pi. 4°. Pre-Linn. 1748.1 

Hannaeus, George. Xiphias adunu 
hratus. Ephemer. Acad. Nat. Cur., 1689 
(1690), dec, 2, an. 8, observ. 107, 241- 
243. Pre-Linn. 1690.1 

Hannemann, Bartholomoeus Johann 
Otto. De passere pisce grandinoso 
iGoldbutten ) . Misc. Acad. Nat. Cur., 
1697, 3. dec. 6 . Ibid., 1698, 6, 462. 

Pre-Linn. 1698.1 

Hannemann, Johann L/udwig (pree^ 
ses) [1640-1724] Dissertatio de pisce 
torpedine ejusque proprietatibus admi- 
randis exhibens. Inaug. Dissert. Ki- 
loni, 1710. 18 p. 4°. Pre-Linn. 1710.1 

Abia Georg Cramer, respond. 

Hannemann, Peter Johann Chstn. 
Friederich. De articulatione ossium sin- 
gulari in spina piscis Americani, cujus 
ginglymus est concatenatus. Ephemer. 
Ac^. Nat. Cur., 1695-96, 2. dec. ann. 
3, p. 80. Pre-Linn. 1695.1 

Hanow, Michel Christopher [1695- 
1773] For some account of his work, 
and for a portrait, see Schumann, E. 
“ Geschichte der naturforschenden Ge- 
sellschaft in Danzig, 1743-1892.” Fest- 
schrift zur Feier des 150-jahricher Be- 
Btehens der naturforschenden Gesell- 
schaft in Danzig. 1893. 8°. 
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Hanow, M. C. 

Erlauterte Merkwiirdigkeiten 

der Natur. 3 vols. Danzig, 1737. 4°. 

Pre-Linn. 1737.1 

i. Anmerkungen iiber die Blasen der Fische, 
1, 610. 

ii. Beschreibung eincs Mccrochens. 1, 479 
& 648. 

iii. Einige berechnete Fischrogcn. 1. 607. 

iv. Von einem gestrandeten tJchwerdtfische. 

1. 468; 3. 122. 

V. Von einem unerhdrten Winterfischzuge, 
wo *ugleich von den Plotzcn gehandelt wird. 1, 
596. 

vi. Von den Augcn der Plunder auf der linken 
Scite. 3. 141. 

vii. Von einem schwangeren Birgsroger 
[Perea]. 3, 142. 

viii. Von fremden giftigen Fischstacheln. 3, 
130. 

ix. Von jungen Haifischen. 3. 115. 

Seltenheiten der Natur und Oeco- 

nomie, nebst deren kurzen Beschrei- 
bungen und Erorter; aus den Danziger 
Erfahrungen und Nachrichten ausge- 
zogen und herausgegeben von J. D. Ti- 
tius. 3 vols. Leipzig, 1753-55. 6 pis. 

Pre-Linn. 1753.1 

Apparently an edition of the above work. 

Hardt, Herm. van der. Jonas in 
carcharia. Helmstadt, 1718. 8°. 

Pre-Linn. 1718.1 

iEnigma Tobiae cum grandi 

pisce. Helmstadt, 1719. 4®. 

Pre-Linn. 1719.1 

Hartenfels, George Christopher Pe- 
trus ah. Programma de piscatu. Er- 
furt, 1691. 4°. Pre-Linn. 1691.1 

Hartenstein, J. F. See Herten- 
stein, J. F. 

Hartmann, Philipp Jacob [1648- 
1707] Descriptio anatomica Siluri ven- 
triculi. Misc. Acad. Nat. Cur., 1688 
(1689), 2. dec., ann. 7, 80-83. 

Pre-Linn. 1688.1 

Reprinted in Valentini, M. B. **Amphithea- 
trum Zootomicura,” Francofurti, 1720, pt. ii, 
101 - 102 . 

(De diverticulo intestinorum in 

salmone.) Ephemer. Acad. Nat. Cur., 
1689, exerc. 1. Pre-Linn. 1689.1 

{presses) Disquisitio de Xiphia 

fiive Gladio. Regiomonti, 1693. 22 p. 
4®. Pre-Linn. 1693.1 

Joh. Faber, respond, 

Descriptio anatomico-physica 

Xiphiae sive Gladii piscis. Ephemer. 
Acad. Nat. Cur., 1694 (1695), 3. dec., ann. 

2, append,, 1-22. Pre-Linn. 1695.1 

Hartimg, Valent. De halecum (Ha- 
rengus) esu et usu. Leipzig, 1615. 
4^ .Pre-Linn. 1615.1 


Hasselquist, Frederick [1722-1752] 
Iter Palacstinum, eller resa til Heliga 
Landet forrattad infran kr 1749 til 1752, 
med beskrifningar, ron, anmarkningar, 
ofver de markvardigaste naturalier, pa 
Hennes Kongl. Maj. Hs befallning ut- 
gifven af Carl Linnaeus. Stockiiolmi®, 
1757. xiv, 619 p. 8^ 

Pre-Linn. 1757.1 

Fishes, p. 324^07. 

Post-Linnsean translations are: 

Reise nach Palastina in dem Jahren 1749 bis 
1762. Herausgegeben von C. Linnaeus. Aus 
dem Schwedischen (Ubersetzt von T. H. Gade- 
buschl. Rostock, 1762. xviii, 606 p. 8®. 

Voyages and travels in the Levant in . . . 
1749-52: containing observations in natural his- 
tory, physick. agriculture and commerce. . . Lon- 
don, 1766. viii, 456 p. map. 8®. 

Voyage dans le Levant, etc. Paris. 1769. 8®. 

Hauksbee, Francis [1687-1763] An 

account of some experiments touching 
the keeping of fishes in water under dif- 
ferent circumstances. Phil. Trans. Roy. 
Soc. London, 1712, 27, 431-434. 

Pre-Linn. 1712.1 

In boiled water and in water tn vacuo. 

Hawkins, {Sir) Richard [1562?-1622] 
For a biographical notice, see Barnett, 
John. “ 8ir Richard Hawkins, the com- 
plete seaman.” Cornhill Mag., 1910, 
28, 535. 

The observations of Sir Richard 

Hawkins, Knight, in his voiage to the 
South Sea, Anno Domini, 1593. Lon- 
don, 1622. Pre-Linn. 1622.1 

Habits of dolphin, 66-67; bonito. 68; shark, 
voracity and receiving young in mouth, 68-70; 
flying fish, 70; swordfish and thresher fighting 
W'hale, 71-72. ^ _ , 

A modern reprint in Hakluyt Soc. Works, 
London. 1847, no. 1. Another reprint, along 
with voyages of William and Sir John Hawkins, 
in Worl^, 1878, no. 57. 

Haydenpuecher, Jo. Ge. {respond.) 
Disputatio de iure venandi, aucupandi 
et piscandi. (In Mor de Nigromonte, G. 

Pre-Linn. 1602.1, p. 128-144) 

Pre-Linn. 1602.1 

D. Hier. Rath, prases. 

Hebenstreit, Johann Ernst [1703- 
1757] De collectione piscium Africaner 
rum, pro ed. ac herbaria viva convi- 
nari solent modo parata. Comm. Litt. 
Norimberga;, 1733, 35. 

Pre-Linn. 1733.1 

De organis piscium externis. 

Inaug. Dissert. Lipsiae, 1733. 20 

figs. 4®, Pre-Linn. 1733.2 

Re\iewed in Comm. Litt. Norimberg®, 1733, 
409, and Ibid., 1734. 61. 

Copy, A. M. N. H. 
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Heger, Johan Ludwig. Landwirth- 
schaftliche Teich- und Weyher-Lust, 
Oder griindliche Information zur edlen 
Fischerei, etc. Frankfurt & Leipzig, 
1727, XX, 135 p. 8°. Pre-Linn. 1727.1 

Heins, Marlin {prceses) Analysis ex- 
ercitationes 225. J. C. Scaligeri ad 
Cardanum de piscium habitaculis et 
allelophagia, seu mutud Laniens. In- 
aug. Dissert. Wittebergae, 1639. 4®. 

Pre-Linn. 1639.1 

Thomas Saurmann, respond. 

Hellant, Andreas ( -1789] {re- 

spond.) Dissertatio de novo in fluviis 
Norlandiarum piscandi modo. Om et 
nyt eat at fiska i Norlandska elfwar. 
Inaug. Dissert. UpsaliiP, 1738. 28 p. 

pi. 4°. Pre-Linn. 1738.1 

A. Celsius, prases. Copy, N. Y. P. 

Berattelse om laxens alstrande, 

i ackt tagit vid des fiskande. K. Svensk. 
Vetensk. Acad. Handl., 1745, 267. 

Pre-Linn. 1745.1 

Bericht von Erzeugung des 

Lachses, wie solche bey seine Fischerey 
ist beobachtet worden. Kbnig. Schwed. 
Akad. Abhandl., 1745, 7, 271-283. 

Pre-Linn. 1745.2 

Sea note under Kastner, A. G. See also Hel- 
lant. A., Add. 1762.1. 

Heller, Johann. Neiies Jag und 
Weydwerck-Buch, das ist, ein griind- 
liche Beschreibung vom Anfang der 
Jagten. Neu vom adelichen Weyd- 
werk der Falcknerey, Beyssen und Fe- 
derspiel; dergleichen vom Fischfangen. 
Frankfurt-am-Mayn, 1582. fol. 

Pre-Linn. 1582.1 

Helmont, Jean Baptiste van [1577- 
1644] Opera omnia, etc. Francofurti, 
1707. 8®. Pre-Linn. 1707.1 

Numerous incidental references to Bshes in 
medicine. Book well indexed. 

An earlier ed.: Frankfort, 1682. 

Helfling, Joh. {presses) Dissertatio 
de came piscium. Hafnise, 1714. 8 p. 
4®. Pre-Linn. 1714.1 

Chr. Lehman, respond. 

Helvig, or Helwing, Christopher 
{presses) [1679-1714] Dissertatio speci- 
men pharmacologi® sacrae de antimo- 
nio, cicuta et pisce Tobiae sive siluro. 
Gryphiswaldiffl, 1708. 34 p. 4®. 

Pre-Linn. 1708.1 

E. G, von Seelen, respond* 

Helwing, Georg Andreas [1666-1748] 
Lithographia Angerburgica sive lapidum 
& fossilium in districtu Angerburgensi 


& ejus vicinia ad trium vel quatuor mil- 
liarii spatium in montibus, agris, areno- 
fodinis & imprimis circa lacuum littora 
& fluviorum ripas collectorum brevis <k 
succincta consideratio. 2 vols. (in 1) 
Regiomonti, 1717-20. 96, 132 p. 6 pis. 
4°. Pre-Linn. 1717.1 

Glossopetras, p. 59-60. 

Eigentliche Nachricht von der 

sogenannten Blau-Asche (Thymallusi 
im Preussen. Samml. Natur u. Med., 
Kunst u. Litt.-Gesch., Breslau, 1718, 
1391. Pre-Linn. 1718.1 

Henchelin, Caspar (respond.) Dis- 

putatio de domino proprietatis et ejus 
acquirendi modus . . . et quidem de 
venatione, piscatione et inventione. 
Inaug. Dissert. Tubingi®, 1599. 4°. 

Pre-Linn. 1599.1 

Henricus Bocer. prases. 

Henelilis, Nicol. Silesiographia re- 
novata. 2 vols. Wratislavi® iHreslau), 
1704. 4®. Pre-Linn. 1704.1 

Fishes of Silesia described. 

Hennike, J. C. Nachricht von einer 
besondern Fischkrankheit. Frankisch. 
Samml., Numberg, 1756, 2. 23 p. 

Pre-Linn. 1756.1 

Heppe, C. With. von. Der in denen, 

bey dem Forstjagdwesen und der Fi- 
scherey vorkommenden Fallen sich 
selbst rathende Jager. Augspurg, 1753. 
8®. Pre-Linn. 1753.1 

Another ed.: Augspurg. 1763. 

Der sich selbst rathende Jager, 

Oder 117 auserlesene, zum Theil sehr 
delicate Casus und streitige Falle, wel- 
che bei dem Forst-, Jagd- und Fischerei- 
Wesen vorkommen. Augsburg, 1754. 
8®. Pre-Linn. 1754.1 

Heresbach, Conrad [1509-1576] Rei 
rustic® libri quatuor . . . Thereutices, 
hoc est, de venatione, aucupio atque 
piscatione compendium. Coloni®, 1570. 
4®. Pre-Linn. 1570.1 

Conrad Heresbach is one of the old farmers 
discussed by Donald G. Mitchell, in bis *'Wet 
'days at Edgewood." (1865.1) His book as a 
whole, and particularly those parts relating to 
fish and fishing, were often reprinted. The most 
notable editions will be given by titles and 
others by years. Bosgoed Lists an ed.. Colonis, 
1571 in 8^. The next ed. seems to be: 

Rei rustic® libri iv univer- 

sam rusticam disciplinam complectens. 
Item de venatione, aucupio atque pisca- 
tione compendium. Coloni®. 1573. 
vii, 713, 12 p. Pre-Linn. 1573.1 

Fishes, pp. 690-713. 

Other Latin eds.: Cologne, 1594, 1595. 1603. 
The first English version is: 
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Foure bookes of husbandry, col- 
lected by M. Conradus Heresbachius, 
Counseller to the hygh and mighty 
Prince, the Duke of Cleve; conteyning 
the whole arte and trade of husbandr^^, 
with the antiquitie and commendation 
thereof. Newely Englished, and in- 
creased by Barnabc Googe, Esquire. 
London, 1577. iv, 193 p. 4°. 

Pre-Linn. 1577.1 

Other English eds.. or more probably re- 
prints, are: Loiuion, 1578, 15S6, 1594, 1596, 
1600. 1601, 1604. Next comes Googe’s en- 
larged ed. of 1614, “The wdiole art and trade 
of husbandry,” etc. followed by Gervase Mark- 
ham’s greatly augmented version of 1631. 
Copies, 1570 (Latin), & 1614 (English) eds., 
N. Y. P. 

The whole art of husbandry 

contained in foure bookes, etc. Booke 
iv. Of poultrie, fowle, fish . . . and 
the art of angling . . . now renewed, 
corrected, enlarged and adorned with 
all the experiments and practises of 
our Englisli nation, which were want- 
ing in the former editions. By Cap- 
taine Garvase Markham. London, 
1631. 4®. Pre-Linn. 1631.1 

Libri quarti de re rustica pars 

quse agit de piscinis et piscium vivariis. 
Ejusdem thereutices pars tertia de pis- 
catione. Hclmstadt, 1657. 4®. 

Pre-Linn. 1657.1 

The editor, Hermann Conringius, has here 
brought together the matter relating to fishing 
and fishponds contained in “De re rustica” and 
the “Thereutices.” For a modern English ver- 
sion of “De piscatione.” which aims at “ren- 
dering as nearly as possible the style and colour 
of the epoch,” with a brief introduction by T. 
Westwood, see “The angler’s notebook and 
naturalists’ record,” etc., pp. 117, 133, 149, 165. 
London, 1880. 

The most famous English ed. is: 

The perfect husbandman, or the 

art of husbando'- In four books . . . 
Book IV. Of poultry, fowle, fish and 
bees with the . . . art of angling, liy 
C. H., B. C., and C.M., ingenious artists. 

London, 1658. vi, 385 p. 4®. 

Pre-Linn. 1658.1 

H6rissazit, Frangois David [1714- 
1773] Recherches sur les usages du 
grand nombre de dents du Canis car- 
charias. M<Sm. Acad. Sci. Paris. 1749 
(1763), 155-162. 3 pis. — Comment. 

Lips., 1754, 3, 477. Pre-Linn. 1753.1 

Herlein, J. D. Beschr 5 rvinge van 
de volk-plantinge Suriname; vertonende 
de opkomst dier zelver colonie, etc. 
Mitsgaders een vertoog . . . van de 
water- en pluimgediertens. Leeuwarden, 
1718. pis. 4®. Pre-Linn. 1718.1 

Visschen en seegedrochten, p. 193-201. 


Hernandez, Francisco [1514-1578] 
For a notice of this author (who was 
physician to Philip II) and of his writ- 
ings, see Rich, O. “ A catalogue of 
books relating principallv to America 
1493-1700.” London, 1832. pp. 72-74. 
Also Sabin, J. Bibliotheca Ameri- 
cana,” vol. VIII, pp. 239-241 (1868.1), 
and Lichtenstein, M. C. H., in Abhand. 
Akad. Wiss. Berlin, 1827, 88-127. 


Quatro libros de la naturaleza 

y virtutes de las plantas y animales, 
que estan rccevidos en el uso de medi- 
cina en la Nueva Espana y el metodo 
y correccion y preparacion, que para 
administrallas se requiere, con lo que 
Francisco Hernandez escrivio en lengua 
latina. . . . Traducido y aumentados 
muchos simples y cornpuestos y ochos 
muchos secretes curatives por Fr. 
Francisco Ximenez. Mexico, 1615. 
4®. 203 p. Pre-Linn. 1615.1 

A modern reprint of this is: 

Cuatro libros de la naturaleza y virtudes 
medicinales dc las plantas y animales 1^ 
Nuevo Espana. Extract© de las obras del Dp 
F. Hernandez. Anotados, traducidos y Dubli- 
cados on ^loxico el afto de 1615 por Fr. Fran- 
cisco Ximines . . . Ahora por primes vez 
rcimpreso . . . bajo la direccion del Dr. N. 
L6on. Morelia, 1888. lu, 300 p. pi. 8®. 


Rerum medicarum Novae His- 

jjaniic seu thesaurus, plantaruin, ani- 
malium, mineralium Mexicanorum his- 
toria ex Francisci Hernandi Novi Orbis 
medici primarii relationibus in ipsa 
Mexicana urbe conscriptis Nardo 
Antonio Reecho . . . Collecta notis 
illustrata; cum indice, et historia; ani- 
malium et mineralium libro. Romae, 
1628. 950 p. Pre-Linn. 1628.1 


This is the first ed. of Recchiw LaUn ver- 
sion. Others are: Rome, 1641, 1648-49, 1651. 
There is said to be an earlier Latin translaUon. 
Rome, 1626, editor not known. The most 

of all isr 


Nova plantarum animalium et 

mineralium Mexicanorum historia a 
Francisco Hernandez medico. In In- 
diis praestantissimo primum compilata, 
deinde a Nardo Antonio Rcccho m 
voluinen digesta, a lo. Terentio, lo. 
Fabro, et Fabio Columna Lynce^ notis, 
& additionibus longe doctissimis illus- 
trata. Cui demum acet^sere aliquot 
ex principis Federici Caesii frontispicns 
theatri naturalis phylosophicae tabul® 
una cum quam plurimis iconibus, an 
octingentas, quibus singula contem- 

planda graphice exhibenti^. 

lA^i Pre-Linn. 1651.1 


Fishes, folios 76-88. 
Hernandez prepared 


16 folio volumes on 
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the plants, aniinals and minerals of Mexico. An 
edition of the “Opera” (most parts hitherto 
unpublished) was begun at Madrid. 1790. but 
got DO further than the issuing of “De historia 
plantarum,” etc. 

Herodotus [c. 484-425 B. C.] For a 
sketch of his life and a connnentary on 
his works, together witli bihliographical 
details about their publication, sec 
article in Kncyclopivdia Britannica, 
vol. XIII, 11. ed., 1910, by George 
Rawlinson & K. M. Walker. 

Historiae. Venice, 1474. fob 

Pre-Linn. 1474.1 

Other early eds. are: Rome, 1475; & \'cnice, 
1494 1502. Copies of these in H.. V., Col., 

L. C. 

.\n English tron.slation of books i & ii of the 
“Historiio” was published in London, 15M, 
but the first complete English version is: 

The Aegyptian and Grecian 1ns- 

tory of HerodotiLs, translatt'd from the 
Greek by Isaac Littloburv. 2 vols. 
London, 1709. Pre-Linn. 1700.1 

2nd & 3rd English eds. are; London. 1723 & 
1737. 

Editions in various languages have appeared, 
too numerous to mention. The history of Herod- 
otus is most available for present day English 
readers in the 4 vol. edition by George Uawlin- 
son, New York, 18GG. The references below 
apply, however, to any edition. 

Ichthyophagi: Babylonian, book i. chap. 200; 
of the Nile, book n, chap. 77; of Elei^hanta, 
book III, chap. 77. Fishes of the Nile, book ii, 
chap. 77. Habits of Nile fishes, Ibid., chap. 93. 
Fishes in Lake Moeris. Ibid., cliap. 149. Fishes 
of Lake Prasias in Psconin fed to horses, book 
V, chap. 17. Herodotus is said to refer to fossil 
fishes of Mt. Lebanon, but this has not been 
' ooafirmed. 

Herrera y Tordesillas, Antoydo 
[1540-1625] Historia general de los 
hechos de los Castellanos en las islas y 
tierra firme del Mar Occano. 4 vols. 
Madrid, 1601-15. fob 

Pre-Linn. 1601.1 

Contains accounts of the fishes of the West 
Indies and of fishing with the remora. 

Various translations & editions follow. 

Description dcs Indes Occiden- 

tales, qu’on appclle aujourdhuy le 
Noveau Monde, etc. Amsterdam, 
1622. fol. Pre-Linn. 1622.1 

Nieuve Werelt, anders . ghe- . 

naempt Wesb-Indien. Amsterdam 
1622. fol. Pre-Linn. 1622.2 

— — Novus orbis, sive descriptio 
IndisB occidentalis, metapliraste G. 
Barlaeo, etc. Ametelodami, 1622. fob 

Pre-Linn. 1622.3 

Beschreibung dero Insulen und 
dess festen Lendes Jenseit dess hohen 


grossen Meers, so man nennt West 
Indien (In De Bry. America. Pt. xii. 
— (jerinan. Zwolffter Thcil der newen 
Welt. 1623. fob) Pre-Linn. 1623.1 

The general history of the vast 

continent and islands of America, com- 
monly called the West Indies, from the 
first discover^' thereof; with the best 
account the j)eopIe could give of their 
antiquities. Translated by Capt. John 
Stevens. 6 vols. London, 1725-26. 
maps. cuts. S'". Pre-Linn. 1725.1 

Other eds. are; Amsterdam. 1G22 (Latin); 
Paris, IGGO A 1G71; Antwerp, 1728; Ainheres, 
1728; Madrid. 172G A 1729-30; London. 1715. 
Fouinl also in ('hurchill’s “Collection of \'oy- 
ages," vol. V. 1732; and in Kerr’s “ \’oyapcs and 
Travel.'' vols. HI A V. 1824. 

Herrera's account of Orellano’s descent of 
the river Amazon. 1.540-41. from the Gth dee- 
nde of his “Historia general, “ has been trans- 
lated and edited by Markham in Haklu> t Soc., 
Works no. 24, 1859. lishes, sec. xxv of this. 

Hertenstein, Johan/us Fridcricus 
{prases) Dissertatio de magno pisee, 
qui Jonain vatem deglutivit. Wittem- 
berga*, 1705. 2 pb 4°. Abstract in 

Xouv. Liter. German. Hamburg, 1705, 
447. Pre-Linn. 1705.1 

“Carchariam fuisse asserit.” Kirchniaier, 
respotid. 

Hextor, J. van, <fc Nylant, P. See 
Nylant & Hextor, 

Heyke, DdloJ. I'ischc die in Aus- 
terschalen gefunden worden (0])hi- 
dium). Konig.Schwed. Akad. Ahhandb, 
1744, 6, 116-117. Pre-Linn. 1744.1 

See note under Kiistner, A. G., Pre-Linn. 

Cm fiskar (Ophidium) funna i 

Ostronskab K. Svensk. Vetensk. Acad. 
Hand!., 1744, 6, 116-117. 

Pre-Linn. 1744.2 

(Higginson, Francis\ [1587-10301 
New England's plantation; or, a short 
and true de.srription of the commodi- 
ties and discommodities of that eoun- 
trey. Written by a reverend divine 
now there resident. London, 1630. 
1-1 leaves. 4.°. Pre-Linn. 1630.1 

The 8th leaf has the following caption: “Of 
the waters of New England with the things be- 
longing to the same.” This gives an account of 
the fish and their abundance. 

Reprinted in Force’s Historical Tracts. 1, 
tract 12. Also in Coll. Mas.<v Hist. Soc. 1792 
(1806), 1, Extracts in Rept. U. S. Fish. Comm. 
1871-72 (1873), 169-160. 

Hildebrand,’ Neue au- 
girte . . . viel vermehrte Magia Na- 
turalis. Dass ist Kunst’und Wunder- 
buch, darinnen begriffen . . . wie man 
nemlich mit .... Fischen.. . . ver- . 
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Hildebrand, W. 

richten . . . und zu Nutz gebrauchen 
und damit die Zeit vertreiben kan, etc. 
Erfurt, 1664. 4°. Pre-Linn. 1664.1 

Hildegarde de Pinguia {also styled 
Saint Hildegard. Abbess of Bingen) 
[c, 1098-1179) For accounts of the life 
and natural history observations of this 
remarkable personage, see lessen, Carl. 

Ausgabe der Hss. der medic.-natur- 
histor. Werke der heiligen Hildegard," 
Sitzber. Akad. Wiss. Wien, mat.- 
naturw. Kl., 1862, 46, 1. Abth., 97-116; 
and Mozans, H. J. " Women in Sci- 
ence." New York, 1913, 232-235. Also 
Geisenheyner, L. 1911.1; Kaiser, P. 
1901.1; Reuss, F. A. 1835.1; Wasmann, 
E. 1913.1 & 1913.2; Fischer-Benzon, 
R. van. Add. 1895.1. 

Physica S. Hildegardis elemen- 

torum, fluminum aliquot Germania?, 
metallorum, leguminum, fructuum et 
herbarum, arborum et arbustorum, pis- 
cium, denique, volatiliurn et animan- 
tium terra? naturas et operationes, libris 
IV, mirabili experienti^ posteritati tra- 
dens. Argentorati (Strashurg), 1533. 
fol. Pre-Linn. 1533.1 

This is the editio princeps. 

Another ed. of the same year bears the title: 

Physica elementorum sanctae 

Hildegardis, sive subtilitatum diversa- 
rum naturarum creaturarum libri ix. 
Argentorati, 1533. fol. 

Pre-Linn. 1533.2 

Hortus sanitatis, quatuor li- 
bris quae subsequuntur complectens; de 
animalibus & reptilibus; de avibus & 
volatilibus; de piscibus & natatilibus; 
de gemmis & in venis terra* nascentibus. 
Argentorati, 1536, fol. 

Pre-Linn. 1536.1 

"Conspectum bujus editionis vide apud Urb. 
Frid. Bened. Bruckmannum in libello cui 
tituliis est Untersuchung ob dem Fraueniimmer 
erlaubt sei, die arzeneykunst aus zu Qben.'* 
Title and comment from Gronovius. 


**Wir besitzen aus der ganzcn Zeit vor AI- 
bertus kein Werk von solcher Bedeutung fQr 
Deutschlands iilteste Naturgeschichte wie die 
Physica Hildegardis vom Bingen.” Jessen. 

HUl, (Sir) John [1716-1775) A 
general natural history; or new and 
accurate descriptions of the animals, 
vegetables and minerals of the different 
parts of the world, etc. 3 vols. Lon- 
don, 1748-52. 56 pis. 

Pre-Linn. 1748.1 

Published also as 3 separate volumes. Vol. 
I, bears the following sub-title: 

The history of fossils. 1748. 

11 pis. Pre-Linn. 1748.2 

PI. viii. Fossil teeth, palates, vertebrse and 
whole fishes. 

Vol. Ill is entitled: 

An history of animals; contain- 
ing descriptions of the birds, beasts, 
fishes and insects of the several parts 
of the world. ... In these the char- 
acters, qualities, and forms of the 
several creatures are described, the 
names by which they are commonly 
known, as well as those by which au- 
thors wl’o have written on the subject 
have called them are explained. Lon- 
don, 1752. iv, 584 p. 27 col. pis. 

Pre-Linn. 1752.1 

Class V. Fishes, p. 201-318. 

Another ed. of the 3rd volume, London, 17^3. 

For a later ed. of the ‘‘General Natural His- 
tory,” see Hill, John. 1771.1. 

Hippocrates [B. C. 46(^375 or 377) 
For a biography, see Fabricius, Johann 
Albrecht. " Bibliotheca Graeca," 1705- 
1728, vol. XII, p. 675. Also Encyclo- 
pjedia Britannica, 1910, XIII, 517-518. 
For discussions of the zoological fea- 
tures of the work of Hippocrates, see 
Burckhardt, R., 1904.1, & Eastman. 

C. R., 1906.2. For an account of the 
various editions of his " Opera," see 
Fischer, Joh. Henr. " De Hippocrate, 
eius scriptis eorumque editionibus. 

Coburgi, 1777. 


Titulo physica* cum Georg. 

Kraut experimentario medicina?. Ar- 
gentorati, 1544. fol. Pre-Linn. 1544.1 

This is a revision by Kraut of the earlier 
book. Kraut also published at Argentorati in 
1544 under his own name another book based 
on the work of Hildegarde. 

For a present day edition of this work of 
Hildegarde, see: 

Reuss, F. A. ‘‘Der heiligen Hildegard sub* 
tilitaturn divers, naturarum creaturarum libri 
IX.” 1859. 

Another modern reprint is in Migne, J. P. 
‘‘Patrologia latina.” Paris, 1855, vol. CXCVII. 
It is also found in editions of her colleeted works 
by Migne and by Pitra, both Paris, 1882. 


Opera omnia. Venetiac, 1526. 

fol. Pre-Linn. 1526.1 

Edilio princeps in Greek. No separate Pr^ 
Linnsan ed. of the “Regimen” has been found. 
Other early Greek eds. of the Opera are. 
Basel. 1538. & Venice. 1588 (Greek and Latin) 
fol. Other early eds. (presumably in bating. 
Frankfort. 1595. 1621, 1624; Leyden. 1643 & 
1 665 

For modern versions of the “Regimen, see. 


Koraes. N. “(On regimen! Notes ®ur le 
traits du regime dans 

I’ancienne medicine d’Hippocrate. Athens. 


1887. 

Kiihn. (editor). “On 
(In Corpus hippocraticum. 1820-^/1 
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The 87 treatises forming the so-called Hippo- 
cratic collection on regimen have also been 
edited by Erroerius, 1859-65, and by lattr^, 
1839-61 (with translation). The treatise “On 
regimen” is doubtfully by the great physician 
of Kos, nevertheless it embodies what has been 
called the Koan system of zoological classifica- 
tion. In book II, fifty-two species of aninmls 
are enumerated, seventeen of which arc fishes. 

HogStrttm, Pehr [1714-1784] Be- 
schreibung des schwedischen Laplands. 
(In Ehrenmalm, Arvid. Reise durch 
Westnordland nach der La])rnark. Ko- 
penhagen, 1748. pis. 8°.) 

Pre-Linn. 1748.1 

Also in Arkstce <k Merkus. *' Allgemeine 
Historic der Reisen, etc." 1771, vol. XX. 
Contains some notes on fishes. 

Hovel, Heinr. von. Neuwer wunder- 
barlicher Thiergarton: in wolchoin der 
Unverntinfftigen Irdischon Gethioren, 
auch der Vogeln und Fischen Natur und 
Eygenschafften beschrieben etc. 3 
parts. Franckfurt-a.-M., 1601, 460 p. 
19 Holzschn. 4°. Pre-Linn. 1601.1 

Second ed.: Franckfurt, 1613. 4®. 

Hoffmann, Moritz [c. 1622-1698] 
Mustela piscis (Aalruppon, C^uappon) 
iLofa vulgaris] anatoniice examinata. 
Ephemer. Acad. Nat. Car., 1722, cent. 
9 & 10, 449-450. figs. — Act. Eriidit., 
1723, 143. Pre-Linn. 1722.1 

Hohberg, Wolff Hehnhard voti. 
Georgica curiosa aucta, das ist: un- 
standlicher Hericht vmd klarer Lnter- 
richt von deni adelichen Land- und 
Feld-Leben auf alle in Deutschland 
ublichen Land- und Haus-Wirtschaften 
3 vols. Nurnberg, 1701. fol. 

Pre-Linn. 1701.1 

Reprinted in 1716. 

“A very curious work with 317 fine engrav- 
ings in the text. It is a con^pletc encyclopaedia 
of 17th century rural life in Germany.” — 
W. A S. 

According to J. Wimmer, in his “Geschichte 
des deutschen Rodens,” thi.s work treats exten- 
sively of fishes of the Danube and northeast 
Germany in the 17th century. 

Bosgoed lists it under Hochberg, — Freiherr 
von. 

Holst, Georg. En liden artig og kon- 
stig fiskebog om adskillige fiskefang, etc. 
Hafnia?, 1649. 4°. Pre-Linn. 1649.1 

Translated from the German. 

Homer [c. llth or 10th Cent. B. C.] 
For critical comments on Homer and 
his poems, together with a list of the 
best modern ^s., see article by D. B. 
Monroe in Encyclopaedia Britannica 
(llth ed.), 1910, vol. XIII. For notes 
on the animals of the Iliad and Odyssey, 
see Groshans, G. P. 1846.1; Kums, A. 


1897.1; MacDonald, \V. B. 1846.1; & 
Moulc, L. 1909.1. 


Opera (Iliad <fe Odyssey). Flor- 
ence, 1488. Pre-Linn. 1488.1 

The edilio princept. Other early and valu- 
able cds.; Venice. 1504 & 1517. No others will 
be listed. A bibliography of Homer would fill 
several volumes. 

The references to fish (eel & shark) and fish- 
ing in Homer are the earliest known in literature: 
— Iliad, xvi, 406 & 745; xxi. 352 (eels & other 
fi.sh in river Xanthus). A 692; xxiv. 80: Odys- 
se\\ V. 432; xii. 251 A 331; xix. 113; xxii. 383; 
XXIV, 418. 

Hooge, Romein tie (yZ. 1662-1688] 
Lcs Indes Orientalcs (fc Occidentales, 
& autres lieux; reprc-sentes on tres belles 
figures, qui montrent an naturel . . • 
poissons, etc. Leiden, ic. 1680i. 48 pis. 
obi. 4*^. Pre-Linn. 1680.1 

Descriptions in French and Dutch. Hooge 
was a Dutch engraver. His work is i)reserved 
in the British Museum. 

Hooke, Robert [163.5-1703] Micro- 
grajiliia or some physiological de- 
scriptions of minute bodies made by 
magnifying glasses, with observations 
and in(juiri(*s there upon. London, 

1665, 34, 246 i). 38 pis. sm. fol. 

Pre-Linn. 1665.1 

Scjiles of fishe.s, p. 102. 


Horrebow, Xiels [1712-1760] Til- 

forladelige Kftrrr(‘tninger orn Island. 

Kiobcnliuvn, 1752. 8°. 

Pre-Linn. 1752.1 

The 1st ed. Various versions follow. 


Descrij)tion ])livsique, histo- 

rique . . . d’lsland. Ck)pcnhagen, 

1752. lV(j-I^inn. 1752.2 

.Another French edition, 2 vols.: Paris, 1764. 
12 ®. 


Zwerltissigc Nachrichten von 

Island, aus dem Diinischen ubersetzt. 
Copenhagen & Leipzig, 1753. map. 
8®. Pre-Linn. 1753.1 


Do tegenwoordige staat of om- 

standige beschrijiving van het groot 
eyland IJsland. Bevattende . . • een 
omstandig bericht van dc visschen, de 
vischvangst, toebereiden en drogen der 

visschen. Amsterdam, 1754. 4°.^ 

Pre-Linn. 1754.1 

Herring and cod; catching, preparation of, 
etc., pp. 48-64. 


The natural histor>' of Iceland: 

containing a particular and accurate ac- 
count of the . . . fishes, <fec. London, 

1758. XX, 207 p. map. fol. 

Pre-Linn. 1758.1 


Fishes, p. 70-84; 89-90. . , 

This is Horrebow’s own work, but it abourma 
in foot-note references to Anderson, J., this 
section {q. r.). 
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Hortop, yo& IJl. 1567-1591] The 

rare trava^es of Job Hortop. Wherein 
IS aeclared the dangers he escaped in 
his voyage to Gynnie . . . Wherein also 

many strange and won- 
derfull things . . . also of monstrous 
fishes and foules. London, 
1591. 4^ Pre-Linn. 1591.1 

Hortus Sajutatis. See Cube, J. von. 

Hewlett, Robert. Angler’s sure 

angling improved and me- 
thodically digested. By R. H., fortv 

Lon- 
don, 1700. 8 . Pre-Linn. 1700.1 

Contains information about material fnr 
fishing, nature and habits of fish. preserWng fish- 
fish ponds and laws of angling. 

1736 i710. 1720, 1732, 

Copies 1706 * 1732 eds.. N. Y. P. 


Hughes (Rev.) Griffith. The natural 
history of Barbados, in ten books. 
London, 1750. vii, 14, 314, 20 p. 29 
P^®* , Pre-Linn. 1750.1 

Fishes, p. 299-314. 

Nils {respond.) Dispu- 
tatio de piscaturd harengorum in Ros- 
Inaug. Dissert. Upsali®, 1745. 
^ • Pre-Linn. 1745.1 

Elias Frondius, prases. 

„ Francis. Experiments on 

hsh and flesh preserved in lime-water. 
Phil Trans. Roy. Soc., 1753 (1754), 
48, 163-164. Pre-Linn. 1754.1 

German translations in: Physical. Patriot., 
Hamburg, 1756, 1. — Allg. Magaz. Natur. 

6. — Wittenb. Wochenbl., 
1770, 3, 101. — Beytrag. Naturg. Mineral- 

reiches. Th. I. 



I 


nstrom, Johann. Vom Fischfange 
in Preussen, und dem Fischfange rait 
Kockelskernern. Samml. Nat. u. Med., 
Kunst u. Litt.’Gesch., Breslau, 1721, 
16. Vers., 181. Pre-Linn., 1721.1 

Beskrifningomkorf Ogdens i.l/er- 

gus 7nerganser\ nytta, niir fiskehus 
blifva bygde for honoin uti salt-eller in- 
sk>-vikar. K. Svensk. Vetensk. Acad. 
Handl., 1749, 10, 190-196. 

Pre-Linn. 1749.1 

Beschreibung des Gebrauches 

der Tauscher-Gans, wenn fur sie Fisch- 
Haiiser an Meerbusen oder Seen im 
Lande crbauet werden. Konig. Sehwed. 
Akad. Abhandl., 1749 (1754), 11, 197- 
208. — Analect. Transalp., 1762, 2, 194- 
197. Pre-Linn. 1754.1 

See note under K&stner, A. G., Pre-Linn. 

Mittel, urn eine Menge Fische 

mit der Angel oder Netze zu fangen. 
Brem. Magaz., 1757, 1, 2. St., no. 59. 

Pre-Linn. 1757.1 

Imperato, Ferrante [1550-16251 His- 
toria naturale, nella quale si tratta 
della diversa condizion de minere, 
pietre preziose, e altre curiosita, con 
varie istorie di piante e animale. Nea- 
poli, 1593. fol. Pre-Linn. 1593.1 

This is the exceedingly rare and almost un- 
known first edition. The following, a “second 
impression” it is called, is commonly taken for 
the first edition. 

Dell’ historia naturale . . . libri 

XXVIII, nella quale ordinatamente si 
tratta della diversa condition di minere 
e pietre. Con alcune historie di piante 

animali; sin’ hora non date in luce. 
Napoli, 1599, xxiv, 791 p. figs. 

Pre-Linn. 1599.1 

Discorsi intorno a diversi cose 

natural!. Napoli, 1628. 2 pis. 4®. 

Pre-Linn. 1628.1 

Contains a reference to object called "ba- 
trachite,” or “boufonite.” 

Historiffi naturalis libri xxirx. 

Accesserunt nonnull® Johannis Mari® 
Fern adnotationes ad librum xxviii. 
Nunc primum ex itafica in linguam con- 


versa latinam. Coloniie, 1695. 928 p. 
figs. 4°. Pre-Linn. 1695.1 

Probably the best ed. of the “Historia.” 

Other eds. in Italian are: Naples. IGIO, 4®, 
& Venice, 1672. fol. with OGO woodcuts. Ver- 
sions arc said to have been issued in I.atin, at 
Cologne, Leipsic & Hromen in 1692 or 1695. 

Copies of early eds. in H., Arn., A. M. N. H., 
P. A. S. 

Imperato, who was a pharmacist of Naples. 
posses.«ed a cabinet of curiosities which are de- 
scribed in the work H.sted above, .\ccording to 
Schroter and Haller, the real writer of the book 
was Nicolas .Antonio titelliola, who did the work 
for a price, while Imperato wrote himself down 
as the author. The descriptions of animals 
form a comparatively small part of the whole, 
which has mainly to do with agriculture and 
minerahigy. .Among the illustrations is the 
earliest printed figure of the remora. 

Ingframs, Tractatio de tor- 

pedine anglice. (In Student of Oxford, 
no. 2.) — Hannover. Gel. Anz., 1750, 
S3. I*rc-Linn. 1750.1 

Isachius, Alfonsus. De venatione 
tractatus, in quo de pisoatione, aucupio, 
sylvestriurnque insectatione agitur. 
Regii, 1570. 8°. Pre-Linn. 1570.1 

2nd ed.; Regii, 1625. 4®. 

Isidore of Seville (Lat. Isidorus 
Hispalensis) [c. 560-636] Liber ety- 
mologiarum. Augsbuhg. 1472. 

Pre-Linn. 1472.1 

Probably the Isted.; another. Venice. 1483. 

Copies, A. T. M.. U. C. 

•Originum li!)ri xx, variis lec- 

tionihus et scholiis illustrati opera 
Bonav. Vulcanii. Basili*, 1577. fol. 

Pre-Linn. 1577.1 

Lib. xiz., de animalibus. 

Originum, seu etymologiarum, 

libri XX. Parisiis, 1580. 

Pre-Linn. 1580.1 

Lib. VI, cap. 6. De ordine creaturum. Thirty 
or more species of fish are enumerated, and in- 
dications are given in what seas and rivers they 
occur. 

-Opera. Parisiis, 1601. 1 vol. 

fol. Pre-Linn. 1601.1 

Modern eds. of the “Etymologiarum” are: 

Isidori Hispalensis cpiscopi etymologianim 
hbn XX. edidit F. V. Otto. (In Lindemann. 
Corpus grammaticorum Latinonim veterum, 
<fec. vol. III. Lipsia*. 1833. 4®.) 

Isidori Hispaliensis episcopi Etymologiarum 
mye onginum libri xx recognovit, etc. W. M. 
Lindsay edidit. 2 vols. Oxonii, 1911. 
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J., A. A conjecture concerning the 
bladders of air that are found in fishes; 
illustrated by an experiment suggested 
by Robert Boyle. Phil. Trans. Roy. 
Soc., 1675, 10, 310-311. 

Pre-Linn. 1675.1 

Often erroneously ascribed to Boyle. 

Jacob, GileSj [1686-1744] The coun- 
try-gentleman’s vade mecum; contain- 
ing . . . fish and fishing, fish-ponds, 
etc. London, 1717. 8®. 

Pre-Linn. 1717.1 

Fishes, p. 25-31. 

The compleat sportsman; in 

three parts. Part iii: Of fish and fish- 
ing, etc. London, 1718. xii, 142, iv p. 
12®. Pre-Linn. 1718.1 

Fish and fishing, p. 114-152. 

— Game law; and of hawking, 
hunting, fishing and fowling. 7. ed. 
London, 1740. 8°. Pre-Linn. 1740.1 

Jacobseus, Oliger [1650-1701] Aci 
marini anatomi. Acta Med. Phil. Hafn., 
1673 (1675), 2, 140-154. 

Pre-Linn. 1675.1 

Not seen. Carus & Engelmann assign this 
title to Borrich, O. (Pre-Linn. 1675.1); Agassiz 
to Jacobffius; and both Gronovius Walbaum 
list it under both authors. 

Anatome piscis centrinao, Italis 

pesci porco. Act. Soc. Sci. Reg. Hafn. 
1677-79 (1680), 6. 251-253. 

Pre-Linn. 1680.1 

Anatome piscis torpedinis mo- 

tusque tremuli examen. Acta Soc. Sci. 
Reg. Hafn., 1677-79 (1680), 6, 253- 
259. Pre-Linn. 1680.2 

De Lampetra eiusque pulmoni- 

bus et anguilla. Act. Med. Phil. Hafn., 
1677-79 (1680), 6, 250-261. 

Pre-Linn. 1680.3 

Museum regium seu catalogus 

rerum tarn naturalium, quam artific- 
ialium quae in basilica bibliothecae 
augustissimi Daniae Norvegiaeq; Mon- 
archae Christiani V, Hafniae asservan- 
tur, &c. Hafniae, 1696. 214 p. 37 pis. 
fol. Pre-Linn. 1696.1 

^tne marine fishes and their parts are de- 
scribed» 


Auctarium rariorum musei regii. 

Hafniae, 1699. fol. Pre-Linn. 1699.1 

Museum regium, seu catalogus 

rerum tarn naturalium, quam artinc- 
ialium, quae in Hafniae asservantur 
in basilica bibliotheca Friderici IV. 
Daniae & Norwegiae monarcha . . . ab 
O. Jacobaeo . . . quondam describtus, 
nunc vero magna ex parte auctior 
uberioribusque commentariis . . . il- 
lustratus, accurante J. Lauerentzen. 
Havniae, 1710. 260 p. 56 pis. 

Pre-Linn. 1710.1 

This is a revised and enJarged edition of the 
1696 work. See also Laurenzen, J., this section. 

Jago, Georges (Curi de Cornuailles) 
[Descriptions of and notes on a few 
kinds of fishes, communicated to John 
Ray, and published by the latter in his 
Synopsis methodica piscium, 1713. 

(g. y.)] Pre-Linn. 1713.1 

Reference from Cuvier & Valenciennes. 

Jeraucurius, Anan. Explicatio cha- 
racterum, qui inventi fuerunt in lateri- 
bus duarum Halecum (Herringi, quae 
fuerunt in Dania et Norwegia captae. 

1588. fig. 8®. Pre-Linn. 1588.1 

Johnson, Thyomas] [c. 1561-1644] 
Cornucopiae, or, Divers secrets, wherein 
is contained the rare secrets of man, 
beasts, foules, fishes and such like . . • 
not before committed to be print^ in 
English: newlie drawen out of divers 
Latine authors into English. 1595. 
4®. Pre-Linn. 1595.1 

Jonston, John [1603-1675] Thau- 
matographia naturalis, in decern classy 
divisa, in quibus admiranda coeli, 
elementorum, meteororum, fossilium, 
plantarum, avium, quadrupedum. ex- 
sanguium, piscium et hominis. Amstelo- 

damae, 1632. 501 p. fol. 

Pre-Linn. 1632.1 

Other eds. appeared in 1632, 1633, 1661 A 
1665. and an English version (noted below) in 
1657. 

Historia naturalis de piscibus et 

cetis libri v, cum aeneis figuris. 

Francofurti ad Moenum, (1649). 228 p. 

47 pis. fol. Pre-Linn. 1649.1 
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This work is in two parts; the title-page of the 
Erst part Is undated, and that of the second part, 
dated 1650, reads: 

Historic naturalis de cxsanguibus aquaticis 
Ubri IV, cum figuris »neis Francofurti-ad-Moe- 
num. 1650. 

The tw'o parts of this work were republished 
under a new title at Amsterdam in 16o7. There 
are also other eds. of 1665, 1677, & 1718. This 
last appears under a new title quoted later. 

According to Agassis. Jonston’s previously 
published works on quadrupeds, birds, fishes, 
and insects, were united and published in folio 
under the following title and in various editions 
as indicated in footnote. 

Historia naturalis animalium. 

Francofurti, 1650. figs. fol. 

Pre-Linn, 1050.1 

Other eds. are: Frankfort, 1653 & 1662; .Am- 
sterdam, 1657, dc 1678 (English). 

An histor>' of the wonderful 

things of nature, set forth in ten sevcrall 
classes. Wherein are contained . . . ix. 
The wonders of fishes. Written by Jo- 
hannes Jonstonus, and now rendered 
into Engli.sh by a person of quality. 
London, 1657. Pre-Linn. 1657. 

This is a translation of the author’s “Thau- 
matographia naturalis,” 1632. 

Wonders of fishes, Classis ix, pp. 289-306. 

Beschryving van de natuur der 

vissen en bloedloose waterdieren. Am- 
sterdam, 1660. fol. Pre-Linn. 1660.1 

Theatrum universale omnium 

animalium, piscium, avium, etc. CCLX 
tabulis ornatum. Ex scriptoribus tarn 
antiquis quam recentioribus, . . . max- 
ima cura a J. Jonstonio collectum, ac 
plus quam trecentis piscibus nuperrime 
ex Indiis Oricntalibus allatis, etc. . . . 
cura Henrici Ruysch. 6 parts lin 2 
vols.) Amstelodami, 1718. illust. fol. 

Pre-Linn. 1718.1 

Tomus I. pars prima. Continet collcctionem 
novam piscium Amboinensium ac historiam na- 
turalcm piscium ct avium, pp. 1-40. 21 pis. 

Tomus I, pars sccunda. Historia naturalis 
piscium. pp. 1-160. 48 pl.s. 

Thi.s work is a reprint of the author’s ‘'Histo- 
ria naturalis de piscibus et cetis ” (1649), to- 
gether with other writings by him and by Fred- 
eric Henri Ruysch, M, D. This edition of the 
"Theatrum” is often cited in bibliographies 
under the name of Uuysqh alone, leading to much 
confusion. See Ruysch. F. H. Prc-Idnn. 1718.1 
Other eds. of the Theatrum are: Heilbronn, 
1755-57; Rouen. 1768. 

This writer, of a family originally Scotch, was 
born at Lessno or Lessa, in Posen. His great serv- 
ice was in bringing together into one work the 
scattered observations of the many writers on 
ichthyology who had preceded him. Most of 
his data aud figures are copied from Belon, 
Rondelet, Gesner, Olaus Magnus, Schonevelde, 
Maregrave. and others. His books enjoyed 

f :reat popularity and were many times repub- 
ished in parts or in whole, in the original Latin 
or in translation. The various editions are with 
much difficulty set in order bibliographically. 


The order above is approximately correct only. 
An absolutely correct bibliography of Jonaton 
can only be made from the books themselves. 

Jorath or Jorach il2th cent.) De 
animalibus. MS. 

The natural history work by this 12th cen- 
tury oriental, perhaps Syrian writer, no longer 
extant, is frequently qxioted by Albertus Mag- 
nus, Vincent dc I^eauvai.s, Konrad of Megen- 
berg and Hartholomcw .Anglicus. 

The identity of the author is uncertain. M. 
Steiaschneider (M(‘in. Acad. Imp. Sci. St. 
IVtersb., 1869, 3. ser. 18. 12.8> suggests tenta- 
tively that ‘Morath Chaldteus.” as he is called 
bv Bartholomew, may be the same as "Phoron 
Chaldcus.” 

Josselyn, John \fl. 1633-1675] New 
Englands rarities discovered: in birds, 
beasts, fishes, serpents, and plants of 
that country . . . etc. London, 1672. 
114 p. pis. cuts. sm. 8°. 

Pre-Linn. 1672.1 

Fishes, p. 23-37: 95-97. 

This work has been twice reprinted; first in 
** Arch®ologia Americana.” Trans. & Colls. 
Amer. Antiq. Soc., 1860, 4 . 133-238. The sec- 
ond is a verbatim et literatim reprint by Wm. 
Veazie. Boston. 1865. 169 p. 8®. Fishes oc- 

cupy pp. 59-76. They are discussed in Kept. 
U. S. Fish Cornm. 1871-72 (1873), 1. 149-150. 

An account of two voyages to 

New England . . . etc. By John Jos- 
selyn Gent. London, 1674. 279 p. 

sm. 8°. Pre-Linn. 1674.1 

List of fishes, p. 113-114. 

The 2nd ed.. being a reprint of the 1st dated 
1664. The 3rd, identical with both, London, 
1675. For a present dav reprint, eee Colls. 
Mass. Hist. Soc., 18,33, 3. scr. 3. 21 1-296. 

Also reprinted verbatim by William Veazie, 
Boston, 1865. In this; fishes, p. 7-13; 82-89. 
Swordfish and whip-tailed shark attack whale, 
p. 7. Swordfish attacks ship, p. 12. The sec- 
tion on fishes Is also found in Kept. U. S. Fish 
Comm. 1871-72 (1873), 1, 150-151. 

Jovius, B. See Giovio, B. 

JoTius, P. See Giovio, P. 

Jussieu, {Le Cadet) Observation sur 
deux petits poissons reunis par le 
ventre. M(^m. Acad. Sci. Paris, 1754, 
hist., 30. Pre-Linn. 1754.1 

Jussieu, Antoine de [1686-1758] Re- 
cherches physiques sur les petrifactions 
qui se trouvent en France de diverses 
parties de plantes et d'animaux Stran- 
gers. M6m. Acad. Sci. Paris, 1721 
(1723), (hist., 1-4), 69-75; 322-324. 
2 pis. Pre-Linn. 1723.1 

Teeth of myliobatid rays figured and de- 
scribed. 

Sur les pierres appeldes yeux de 

serpents et crapaudines. M4m. Roy. 
Acad. Sci., 1723 (1725), 205-210. pi. 

Pre-Linn. 1725.1 

Pharyngeal teeth of Labrus from Brazil. 
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Kaempfer, Ei^elbert [1651-1716] 
For a sketch of his life, see the fourth 
entry below. 

— ^ — Dissertatio medica inauguralis 
sistens decadem observationem exotica- 
rum. Lugduni Batavorum, 1694. 4®. 

Pre-Linn. 1694.1 

"In ea agitur de . . . torpedine Sinus per- 
eici ... 

Amcenitatum exoticarum poli- 

tico-physico-medicarum fasciculi v, 
quibus continentur variac relationes, 
observationes et descriptiones rerum 
Persicarum et ulterioris Asiae, etc. 
Lemgoviae, 1712. xiv, 912 p. 16 pis. 
4°. Pre-Linn. 1712.1 

Torpedo sinus persici, p. 509-515. fig. 

Anatome torpedinis sinus Per- 
sici. (In Valentini, M. B. Amphithea- 
trum Zootomicum, Francofurti, 1720, 
pt. n, 115-117. pi. 59.) 

Pre-Linn. 1720.1 


1773 (Russian): Lemgo, 1774, 1777, 1779 (Ger- 
man). 

The excellent English version of 1729 is avail- 
able for present day readers as: 

The historj' of Japan with a description of 
the kingdom of Siam. 1690-92 (J. G. Scheuch- 
zer trans.) 3 vols. London, 17^9. Reprinted 
by James McLehose & Sons, Glasgow, 1906. 

The fishes of Japan with vernacular and 
Dutch names and 12 figs., vol. I, p. 217-235. 
Poisonous fishes, p. 217-222. 

Kastner, A. G. {translator) [1719- 
1800] Kiistner translated Kongliga 
Swenska Wetenskaps Academien Hand- 
lingar, 1739-1779, 40 vols., into Ger- 
man and published the series at Ham- 
burg and Leipsic, 1749-1783, in 41 vols. 
under the title Der Koniglicher Schwe- 
dischen Akademie Abhandlungen. Of 
the Nya Handlingar (1780-1812), he 
translated the issues for the years 1780- 
1790 and published them in 12 volumes 
at Leipsic in 1784-92, under the title 
Neue Abhandlungen, etc. This will ex- 
plain why the same article aj^pears in 
both Sw^ish and German. 


The history of Japan, giving an 

account of . . . its metals, minerals, 
trees, plants, animals, birds and fishes 
. . . with a description of . . . Siam. 
Written in High-Dutch . . . and trans- 
lated ... by J. G. Scheuchzer . . . 
wdth the life of the author and an intro- 
duction, etc. 2 vols. London, 1727. 
Hi, 612, 75, 11 p. 45 pis. fol. 

Pre-Linn. 1727.1 

Fishes, p. 34; 95-101. pis. 

Various versions and editions follow. 

Histoire naturelle . . . de I’em- 

pire du Japon . . . traduite en Fran- 
cois sur la version Angloise de J. G. 
Scheuchzer. 2 vols. La Haye, 1729. 
illust. fol. Pre-Linn. 1729.1 

Another French ed.: 3 vols. Amsterdam, 1732. 

De beschryving van Japan . . . 

Uyt het Engelsch [of J. G. Scheuchzer] 
in ’t Nederduytsch vertdalt. Amster- 
dam, 1729. 50, 500 p. 32 pis. 6 maps, 
fol. Pre-Linn. 1729.2 

Also published in abbreviated form in Arkstee 
dc Merkus, "Allg. Hist. Reisen,” 1753, vol. XI; 
and in Pinkerton's Voyages, 1811, vol. VII. 

Other eds. are: London (2nd English ed.), 
1728; The Hague, 1729 (2 eds. French & Dutch), 
1731 & 1732; Rostock, 1749 (German); Moscow, 


Kalm, Pehr [1715-1779 P. Kalm's 
. . . Wastgfitha och Bohus andska resa. 
Forrattad &r 1742. Med anmarkningar 
uti historia naturali, physique, medicine 
etc. Stockholm, 1746. iv, 304, 14 p. 
illust. 8°. Pre-Linn. 1746.1 

Rnme fishes mentioned. 


{prceses) Enfalliga anmarknin- 
gar om Ost-Giotha Skare Boars ofliga 
fiskesatt i Ostersjon. Inaug. Dissert. 
Abo, 1753. 46 p. 4°. 

Pre-Linn. 1753.1 

Johannes Eli»son Enholm. re/tpond. 

Pisces, p. 8-20. A 2nd cd.: Abo, 1754. 28 P- 
4®. 

(prceses). Dissertatio de causis 

diminutionis piscium. Aboae, 1757, 9 p. 
4°. Pre-Linn. 1757.1 

Gust. Lindblad. respond. . i t 

For later works of P. Kalm, see in Vol. 1. 


Kamel, George Joseph [1661-1706] 
e piscibus, niolluscis et crustaceis Phi" 
ipensibus. Phil. Trans. 

)ndon, 1705 (1706), 24, 2043-2080 


Kannegriesser, Gottlieb Heinrich. De 
cura piscium per Slesvici et Holsatiffl 
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ducatum u^itata libcllus. Kilonii, 1750. 
130 p. 10 pis. 8°. Abstracts in Gel. 
Nadir. Hamburg. Corresp., 1751, 30. 
St. — Berlin Wochenbl., 1751, no. 22. 
— Erlang. Beytr., 1751, 253. 

Pre-Linn. 1750.1 

Kanold, Joh. [c.1679-1729] Von 
dem Fische Cardiarias, oder See-Hiinde. 
Sainml. Nat. u. Med., Kunst u. Litt.- 
Gesch. Breslau, 1721, 16. sec., 635. 

Pre-Linn. 1721.1 

Katzbeccius, 6'cor^c {respond.) Dis- 
sertatio de jure tliesaurorum invenien- 
dorum, deque respiratione piscium, tes- 
tatorum, cru.statorum, niollium et in- 
sectorum. Coburg, 1609. 4°. 

Pre-Linn. 1609.1 

Andrcaa Libavius, prcetes. 

Keill, James [1673-1719) A prac- 
tical treatise upon angling with small 
and great rode, shewing the different 
flies and baits through the various sea- 
sons of the year; to which is adjoined 
fishing in ponds. Edinburg, 1729. 16 
p. 8*^. Pre-Linn. 1729.1 

Kentmann, Johannes [1518-1574] 
For comments on the work of this au- 
thor as the oldest student of fossil fishes, 
see Zaunick, Rudolph. “ Fragmente der 
altesten sachsischen Fischfauna des 
Dr. Johannes Kentmann (1518-1574).” 
Abh. Naturwiss. u. Entwick. Ges. Isis, 
Dresden, 1915, p. 15-36. 

— ; — Nomenclaturae rerurn fossilium 
que in Misnia prajcipue, & in aliis quo- 
que regionibus inveniuntur. (In Ges- 
ner, C. De omnc rerum fossilium gen- 
ere, gemmis, lapidibus, metallis, etc. 
Tiguri, 1565) Pre-Linn. 1565.1 

On folio 31 is the earliest known description 
of “GlossopetrsD.’' fossil sharks' teeth; on folio 32, 
a reference to fossil fish scales. 

Keogh, J. Zoologia medicinalis Hi- 
bemica: or, a treatise of birds, beasts, 
fishes, reptiles or insects, wliich are 
commonly known and propagated in 
this kingdom : giving an account of their 
medicinal virtues, and their names in 
English, Irish, and Latin. Dublin. 1739. 
xvi, 167, 9 p. 8°. Pre-Linn. 1739.1 

Keyens, Otto. Het wacre onderscheyt 
tusschen konde en warme landen, 
etc. s’ Gravenhage, 1659. 

Pre-Linn. 1659.1 

The original Dutch ed. A German version is: 

Kurtzer Entwurff von Neu- 

Niederland und Guajana einander ent- 


gegen gesetzt, umb den Unterschied 
zwischen warmen und kalten Landen 
hcrausz zu bringen, u.s.w. Leipzig, 
1672. 4°. Pre-Linn. 1672.1 

Fishes, p. 27-29, 59-62, 114. 

Khraisser, Sabastian. Jus venandi, 
aucupandi et piscandi, Romano-Ba- 
varicum, etc. Neoburgi ad Istrum, 
1651. viii, 138, xxii p. 16^ 

Pre-Linn. 1651.1 

Kiranus, Kiranides, & ad eas 

Rhyakini Koronido.s, quorum ille in 
quaternario tarn lil^rorum quain ele- 
mentari c totidem linguis, prime de 
gemmis XNIV, lierbLs XXIV, avibus 
XXIV, ac piscibus XXIV quadrifariam 
semper & fere mixtirn ad tetrapharma- 
cum constituendum agit: In libro ii 
de animalibus XL; in lib. iii de avibus 
XLIV .sigillatim, & in lib. iv de LXXIV 
piscibus itcrurn, eorumque viribus me* 
dicamentosis. Lipsiae, 1638. 12°. 

Pre-Linn. 1638.1 

Not seen. Very rare. Title from Gronovius. 

Kiranus, king of Persia, described in Arabic 
certain fishes. This book was translated into 
Greek, and finally into Latin as above. A later 
cd. is; 

Mysteria physico medica, de 

lapidibu.s, piscibus, herbis, volucribus. 
Frankfort, 1681. 12°. 

Pre-Linn. 1681.1 

The magick of Kirani, King of 

Persia; and of Harpocration. London, 
1685. 8°. Pro-Linn. 1685.1 

An English version of the preceding. 

Kircher, Athanasiits [1601-1680] 
For a sketch of this learned Jesuit, see 
Walsh, J. J. “ Father Kircher, — 
scientist, orientalist and collector.” 
Eccles. Review, Philadelphia, 1904, 31, 
459-474. 

Magnes, sive De arte magne- 

tica; opus tripartitum, quo pra;terquam 
quod universa magnetis natura, eius- 
que in omnibus artibus et scientiis usus 
nova methodo explicetur, e viribus quo- 
que et prodigiosis effectibus magnetica- 
rum, aharumq, etc. Colonia* Agrippinae, 
1643. 797 p. & index. 8°. 

Pre-Linn. 1643.1 

Lib. Ill, pars vi, p. 657—677, De magnetics fa- 
cultate, sive magnetismo animalium. Caput 2, 
sect. 1, Magnetismus bufonis et mustehe. Sect. 
3, De echeinidis seu remora, aliarumque mari- 
narum animalium magnetismus. Sect. 4, De 
torpedinis magnetismo. Sect. 5, De magnetismo 
Rana jnscatrieis. Sect. 6. De magnete .<Eolio, 
seu quod idem est, de physa, seu orbe piece 
.<Etryptiaco. 

The 2nd ed.; Ist: Rome, 1641; others: Co- 
logne. 1042; Rome, 1654 & 1674. 
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Kircher, A. 

Magneticum naturae regnum, 

sive disccptatio physiologica de triplici 
in natura rerum magnate, etc. Amste- 
lodami, 1667. 201 p. 12®. 

Pre-Linn. 1667.1 

Sectio iv. Caput 1, De magneto il^oJio, sive 
ventorum demonstratore (Describes a fish called 
“Voladores”) Caput 2. Quoinodo magnetismus 
inter niustelam et bufonern, remorse et torpedinis 
intelligendus sit. Caput 3. De magnete navium, 
qu£B remora seu echeneis dicitur. Caput 4. Alius 
magnes in certa conchyliorum specie noviter dc- 
tecta torpedinis vim habens. 

Mundus subtorraneus in xii 

libros digestus, etc. 2 vols. Amstelo- 
dami, 1678. fol. Pre-Linn. 1678.1 

Fossil fishes, vol. II, p. 37-3S, figs.: 41-42. 
Monoceros (Xiphias). pp. 56-67. Fossil fishes, 
p. 91-94. 

2nd ed.: 1st., Amsterdam. 1664-6.5. Dutch 
version, “Onderaardsche Weerelt.” etc.. Amster- 
dam, 1082. An abbreviate<l e<l.: “Synopsis 
m\jndi subterranei.” Herbipoli, 1060. 4®. Copy 
1678 ed.. N. Y. P. 

Romani Collegii Societatis Jesu 

Musaeum celeberrimum, cujus magnum 
antiquarian rei, statuarum, irnaginum, 
picturarumque partem. Kx Legato Al- 
phonsi Donini . . . Amstelodami, 1678. 
66 p. fol. Pre-Linn. 1678.2 

Volador. Xiphias. Raja. Torpedo, briefly de- 
scribed p. 23-35. 

Kircher, J . Jocoseriorum naturae et 
artis, das ist: 300 niitzliche und liistige 
Satze aus der Kunst und Natur, oder 
natiirliche Magie. Bamberg, 1677. 4®. 

Pre-Linn. 1677.1 

“ Bevat ook visscherij-geheimen." — Bosgoed 

Kirchmaier, (respond.) Dis- 

sert at io de magno pisce, qui Jonam 
vatem deglutivit. Witternbergac, 1705. 
2 pi. 4°. Abstract in Nouv. Liter. 
German. Hamburg, 1705, 447. 

Pre-Linn. 1705.1 

“Carchariam fuissc asserit." 

Joh. Frid. Hertenstein, presses. 

Klein, Jacob Theodore [1685-1759] 
Historian naturalis piscium promovendan 
missus V, cum praefatione de piscium 
auditu. 5 parts [in 1 vol.) Gedani, 
1740-1749. 54 pis. gr. 4®. 

Pre-Linn. 1740.1 

i. De lapillis eorumque numero in craniis pis- 
cium, cum praefatione: de piscium auditu. Ac- 
cesserunt . . . Observata in capite Raise. 1740. 
36 j>. 6 pis. 

li. De piscibus per pulmones apirantibus ad 
iustum numerum et ordinem redigendis. .\c- 
cesserunt singularia: de . . . Lapidc Manati et 
Tiburonis ... 1741. 38 p. 6 pis. 

iii. Do piscibus per branchias occultas spi- 
rantibus ad justum numerum et or<linem redi- 
gendis. Cum observationibus circa partes geni- 
tales Rajse maris, et ovarium Galei. 1742. 48 p. 
7 pis. 


iv. De piscibus per branchias apertas spiran- 
tibus ad justum numerum et ordinem redigendis. 
Horum series pritna cum additamento ad mis- 
sum tertium. 1744. 68 p. 15 pis. 

V. De piscibus per branchias apertas spiran- 
tibus. Horum series secunda cum additionibus 
ad missus II. III. IV. et epistola: de cornu piscis 
carinffi navis impacto. 1749. 102 p. 20 pis. 

"A remarkable work. It perhaps surpasses 
all other ichthyological publications in incon- 
gruities between the definitions of groups and 
the contents thereof, and it is diflicult to con- 
ceive how some could have originated. The 
definitions themselves are sufficiently clear, and 
their practical application to forms would not 
appear to be difficult; the author however seems 
to have practically ignored his definitions of 
groups when once framed, and to have proceeded, 
as some more modern naturalists have done, by 
successive approximations of other forms to the 
types of his definitions, and without checking 
the results by subsequent comparison with the 
latter.” — T. N. Gill, Smithson. Misc. Colls., 
1872 (1874), 11 , no. 247, p. 29. For a contem- 
porary review of the above work of Klein, see 
Eames, John, in this section. 

2nd ed.: Leipsic, 1802. (Klein, J., 1802.1.) 


Mantissa ichthyologica de sona 

et auditu piscium; sivo, Disquisitio ra- 
tionum, quibus autor epistolac in biblio- 
theca gallica de auditu piscium, omnes 
pisces mutos surdosque es.se, contendit. 
Lipsian, 1746. 4, 30 p. 4®. 

Pre-Linn. 1746.1 

The letter referred to was published in the 
Ribliothdque Fraiifoisc, tom. XXXVI, pt. ii, p. 
273, etc. An abstract in English is found in 
Phil. Trans. Roy. Soc. London. 45 , p. 233. See 
Brockelsby, R., 1750.1, this section. 


Dass Fische weder stuinm noch 

ub sind. Abh. Nat. Ges. Danzig, 
'47, 1. Th., 106-143. 


For other papers by this author and for 
later editions of the above, see Klein, J. !•. m 
vol. I. 


Knorr, George WoUfajtg [1705-1761] 
)elicia) naturae sclccta*, oder auserle^ 
nes Naturalien-Cabinet, welches auch 
en drey Rcichen der Natur zeiget was, 
on Curiosen Liebhabern aufbehalten 
nd gesammelt zu werden verdicnet. 
^urnberg, 1754. pis. fol 


T 




^rr^A 1 


For a second and enlarged ed.. see Knorr. G. 
W.. 1766.1. Other eds. are: NQrnberg. 17/0, 
1777 <fe 1778; Dordrecht, 1771 (Dutch), & Am- 
sterdam, 1773. 


Sammlung von Alerkwiirdig- 

keiten dor Natur und Alterthtimern des 

Erdbodens, welche petrificirte Korper 

enthfilt. Lapides diluyii testes, quos m 

ordines et species distribuit, suis colon- 

bus exprimit, ^rique incisos in lucera 

mittit Knorr. Noriberg®, 1755. figs- 
j-qJ Pre-Linn. 1755.1 

For later eds., see, Knorr, G. W., 1775.1, & 
Knorr & Walch, 1768.1. 
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Knox, Robert [r.. 1640-1720] An his- 
torical relation of the island of Ceylon 
in the East Indies, with an account of 
his escape from captivity. London, 
1681. pis. map. portr. fol. 

Pre-Linn. 1681.1 

Fishes and fishing, pp. 27-29. fig. 

The 1st ed. Others are: I^aris Lyons, 1664 
(French); Leipsic. 1681, 1684. 1689 (German); 
Amsterdam. 1693 (French), and a Dutch version 
as follows: 

't Eyland Ceylon in sijn bin- 

nenste, of 't Koninprijek Candy pco- 
pont, en nauwkeuriuer dan oyt te voo- 
ron ontdeckt: vertacld door S. de Vries. 
Utrecht, 1692. pis. map. 4®. 

Pre-Linn. 1692.1 

Fishes, pp. 39, 40. 5S. 

Under the heading “Rei.se nach Ostindien 
[Ccyion, 1657-1659) ” it was reprinted in .\rkstce 
Merkus. Allg. Hist. Rcisen, 1751, Bd. VUI. 
But it i.s most available for the Knglish reader 
in the fine verbatim reprint i.ssuod by MacLehose 
at Glasgow. 1911. concerning which the follow- 
ing notes are added: “It was first printed by 
Richard Chiswell. 1681. and was reprimed by 
Harris, who translated it into French. Dutch 
and German. The pre.sent reprint not only re- 
produces the original text aiul the quaint original 
woodcuts, but also adds a hitherto unpublished 
autobiography and other notes which were dis- 
covered by the late Mr. Donald Ferguson in 
maiuLscript. bound up with a copy of the 'His- 
torical relation of Ceylon' in the Bodleian 
Librarj." 

Knutberg, Carl. Erfindung See- 
hunde zu fangen. K. Svensk. Velensk. 
Akad. Handl., 1755, 16. 

Pre-Linn. 1755.1 

Koenig, Emanuel [1658-1731] Reg- 
nuin aniniale sectionibus tribus phy- 
sice, medice, harmonice, mechanice, 
thcorctice, practice evisceraturn, enu- 
mcratum & emcdullatum; hominis 
scilicet & brutorum mechanicam hy- 
draulico-pnoumaticam comparate, item 
quinque classes universales ac usum ci- 
barium & medicinalem curiosis quibus- 
vis proponens. Colonise, 1682. 4°. 

Pre-Linn. 1682.1 

According to Aga&siz. there was a simul- 
taneous is-sue at Basel. 1682. Other eds. arc: 
Basel. 1688 & 1692; Cologne, 1698 — the latter 
much augmented. 

The 1692 ed. (in N. Y. P.) contains 192 pages 
and has fishes, their parts and uses; pp. 12. 19, 
38. 110-112; their uses in medicine, pp. 153- 
1 55. 

Lupi piscis et mugilis ventriculi 

conformatio. Ephemer. Acad. Nat. 
Cur., 1686 (1687), dec. 2, ann. 5, 208- 
209. Pre-Linn. 1687.1 

De glossopetris in Helvetia re- 

pertis. Ephemer. Acad. Nat. Cur., 1^9 
(1690), dec. 2, an. 8, 303. 

Pre-Linn. 1690.1 


Do ranto piscatricis anatorne 

lLapliiu.s!. Ephemer. Acad. Nat. Cur., 
1694 (1695), dec. 3, an. 2, 204-207. 

Pre-Linn. 1695.1 

The same is also incl\ide<l in \'a!etitini. M. B. 

“ Amphitheatrum Zootomicuiu." 1720, pt. h, 
pp. 134-135. 

Koenig, Sam uel FriilericuK. I)i.<sor- 
tatio inaugiiralis de lamia Plinii, etc. 
Argontorati, 1742. iv, 20 p. pis. 

Pre-Linn. 1742.1 

Lamia, a kind of flat fish. See Pliny. “Nat- 
ural history of animals,” 9. 24. 40. 

Kolbe, Reter [1675-1726] For a bio- 
graphy, see sketch by Oertel, Georg 
Christian. Neustud, 1758. 4°, and a 
review of the same in Erlangen Gcjehrt. 
Anmerk., 1758, 195. 

Caput Bona' Spei hodiernurn, 

Das ist vollstundige lieschreibung des 
afrikanischen \’orgebirges der Guten 
Hoffnung, worinnen abgehandelt wird, 
wie es heut zu Tage nach seiner Situa- 
tion und Kigensciiaft aussieht, inglei- 
ohen was ein Naturforscher in den drei 
Reichen der Natiir da.selbst findet, etc. 
3 parts lin 1 vol.) Nurnberg, 1719. 26 
pis. fol. Pre-Linn. 1719.1 

Versions in other languages follow. 

Naauwkeurige bcschryving van 

de Kaap de Goede Hoop; behelzende 
een geleerde bcschryving van deszelfs 
dieren, visschen, vogelen, enz. Amster- 
dam, 1727. 2 vols. fol. 

Pre-Linn. 1727.1 

The present state of the Cape 

of Good Hope, etc. 2 vols. London, 
1731. pis. Pre-Linn. 1731.1 

Vol. I. Hottentot manner of fishing, pp. 25(^ 
259. Vol. 11. “Sea and river fish at tne Cape of 
Good Hope.” pp. 186-208. pis. viii & ix. 

Other eds.: 1735 & 1738. 

Description du Cap Bon Esp^- 

rance. 3 vols. Amsterdam, 1741-43. 

Pre-Linn. 1741.1 

Beschreibung des Vorgeburges 

der Guten Hoffnung und dercr darauf 
wohnenden Hottentoten. Frankfurt & 
Leipzig, 1745. 4°. Pre-Linn. 1745.1 

Koleffel, Matthias Jacobus (resjwnd.) 
Disputatio juridica de piscatione . . . 
M, J. Koleffel, Ravenspurgensis, auctor 
et respondens. Basil, [1684|. 48 p. 6 
pis. 4°. Pre-Linn. 1684.1 

Jacob Burckhard, proeses. 

Konrad of Megenberg (Canon of 
Regensburg) [1309-13781 Das Register 
. . . Hye nach volget das Puch der 



270 


AMERICAN MUSEUM OF NATURAL HISTORY 


KON 


Konrad of Megenberg. 

Natur . . . Welches Puch MeisterCun- 
rat von Megenberg von Latein in 
Teutsch transzferiet und geschriben 
hat. Augsburg, 1475, 292 leaves. 12 
woodcuts, sm. fol. Pre-Linn. 1475.1 

Sec. jdi, pt. V, contains fishes. 

•I’ P* M.). Others: Augsburg, 
i478, 1481, 1482 (2 separate printings by differ- 
ent printers). 1489. 1499; Frankfort. 1536 & 

Venice. 1508; Turin (Ital- 
ian). 1508. 

The best eds. probably are: 

Naturbuch von Nutz, Eigen- 

schaft, Wunder, Wiirkung und Ge- 
brauch aller Geschopfe, Element und 
Creaturen. Augspurg, 1489. fol. 

Pre-Linn. 1489,1 

. Das Buch der Natur . . . Wo- 

liches Buch Meyster Cunrat von Megen- 
berg von Latein in Teutsch transzferie- 
ret und geschriben hat. Augsburg, 
1499. 171 leaves. 14 woodcuts, sfn. 
fol. Pre-Linn. 1499.1 

For modern German versions, see: 

Konrad of Megenberg Das Buch der Natur 
herausgegeben von F. Pfeiffer. Stuttgart, 1861. 

Das Buch der Natur von Konrad von Megen- 
berg. Fine Ausgabe in moderner Sprache. 
iHi^o Schulz, editor! Stuttgart. 1897. 

Fishes treated & figured in books v & vi. 


schreibung der Geschopfe des funften 
Tages, namlich der Fische und Vogel. 
Bremen, 1662. 8°. Pre-Linn. 1662.1 

Kramer, Wilhelm HeinHch, Elen- 
chus vegetabilium et animalium per 
Austriam inferiorum observatorum, sis- 
tens ea in classes et ordines, genera et 
species redacta. Vienn®, Prag® & Ter- 
gesti, 1756. pi. 8°. Pre-Linn. 1756.1 

Thirty-eight fishes are described. 


Kraut, Ceort/'e [ft. 16th cent.] Experi- 
roentarius medicin®. Argentin®, 1544. 
fol, Pre-Linn, 1544.1 

Deals with fishes in medicine among other 
things, according to Walbaum. 


Kraute rm a nn , Valentin. Compendi- 
euses lexicon exoticorum etmaterialium, 
Oder Beschreibung derer vomehmsten 
ausliindischen Ost- und West-India- 
nischen Materialien und Vegetabilien, 
ihgleichen derer Fossilen, Metallen, wie 
auch aller auslandischen Thiere, Fische, 
und Vogel &c. Amstadt, 1730. 552 p. 
8^ Pre-Linn. 1730.1 


Kreysig, George Christoph [1697-1758] 
For a sketch of his life, see Dresden. Gel. 
Anz., 1758, 379. 


The compiler of “Das Buch der Natur” is 
generally conceded to have been Konrad. Canon 
of Regensburg. The real author is unknown, 
but his work was written in Latin and translated 
into German by Konrad in the year 1349. The 
authorship of the Latin original has been attrib- 
uted to Albertus Magnus (1193-1280), and to 
Thomas Cantipratensis (1186-1263). Since Al- 
bert IS quoted freely in the book, he could hardly 
have been its author. Nor docs it seem that it 
can be attributed to Thomas whose compilation, 
“De rerum natura libri XX, ’’ is quite untik^ it. 
It IS probable that the German translator of the 
Latin original did not know the name of the 
compiler. ^ . 

For a critical survey of the authorship and 
entente of the “Buch der Natur” see Choulant, 
L. “Graphischelncunabeln fvlr Naturgeschichte 
und Medicin . . . dft XV u? XVI Jahrhunderts.” 
Leipzig, 1858, pp. 99-122. The same author dis- 
cusses the authorship in: “Die Anfange wissen- 
schaftlicher Naturgeschichte und naturhistori- 
acher Abbildung im christlichen Abendlfinde.” 
Dresden, 1856. For reference to codices of “Das 
Buch der Natur,” see Miller, C. 1897.1. 

Kommann, H. Templum natur® 
historicum, in quo de naturd et mira- 
culis elementorum itd disseritur, ut 
nihil- de rerum principiis, ignis natiq-a, 
animalibus igneis, pyromanteid,* ani- 
malibus aereis, avibus, etc., de aqua, 
piscibus, maribus, fluminibu.s, de terra, 
animalibus terr®, etc. Lipsi®, 1666. 
8°- Pre-Linn. 1666.1 

Also in his “Operibus eius curiosis.” Franc<> 
furti, 1696. 8®. 

Koziack, Jno. Sophroniiis [1603-1685] 
Mica I* philosophi® sacr®; oder Be- 


Bibliotheca scriptorum venati- 

corum, continens auctores, qui de vena- 
tione, sylvis, aucupio, piscatura, et aliis 
eo spectantibus, commentati sunt. Al- 
tenburgi, 1750. 8®. Pre-Linn. 1750.1 

Kronland, J. M. M. de. For a bio- 
grapliical sketch, see Ldska, . Vdclav. 
“ Ueber Marcus Marci de Kronland.” 
Zeitschr. Math. Phys„ 1890, (Hist.-lit. 
Ahth.), 36, 1-3. 

Philosophia vetus restituta, in 

qua de statu hominis secundum natu- 
ram agitur. Francofurti, & Lipsi®, 
1676. •4°. Pre-Linn. 1676.1 

“De pisce echencidc, qua rations navigia 
sistat," p. 574-580. 

Kulmus, Joannes Adamus [1689- 
1745] Von dem Wasser- oder Fisch- 
Kafer, als einem bisher unbekannten 
Fisch-Rauber. Samml. Nat. u. Med., 
Kunst u. Litt.-Gesch. Breslau, 1719, 
10. sect., 593. Pre-Linn. 1719.1 

Von einen gewissen FiscTi-In- 

secto (Ephemera) Samml. Nat. u. Med. 
Kunst •u. Litt.-Gesch. Breslau, 1723. 
23. sect., art. 4, 292. Pre-Linn. 1723.1 

Kundmann, Johann (^hrislian. • Ra- 
riora natur® et artis. 1737. 

Pre-Linn. 1737.1 

Measurement of Carckarodon megalodon esti- 
mated on basis of size of tooth, p. 86-91. 



L 


La&n, Adrian van der (engraver) 
(1684-17551 Groote vissen'. Amster- 
dam, [c. 1700) 4®. Pre-Linn. 1700.1 

Contains 16 engravings by Adrian van do 
Laan, from drawings l>y van dcr Meulon and 
others (all relating to the herring fisher> ). 

Labat, Jean Bapii:ilc [1 (>63- 1738] 
Nouveau voyage aux isles de TAme- 
rique, contenant I’liistoirc natiirelle de 
ces pays, . . . avee une description ex- 
acte & curieuse de toutos ces isles . . . 
6 vols. Paris, 1722. illust. 12°. 

Pre-Linn. 1722.1 

Nieuwe reizen naar de Frnnse 

eilanden van America, etc. 3 vols. 
Amsterdam, 1725. Pre-Linn. 1725.1 

Later editions and translations are those of 
Paris. 1726, 1728. 1738, 1742; The Hague. 1724. 
1738; Amsterdam (Dutch), 1722 <fe 1725; & 
Nuremberg (German), 1782-87. 

Nouvelle relation de I’Afrique 

occidentale: contenant une description 
exacte du Sc^negal et des pays situes 
entre le Cap-lllanc et la riviere de Serre- 
lionne . . . I'histoire naturelle de ces 
pays, etc. 5 vols. Paris, 1728. illust. 
12°. Pre-Linn. 1728. l' 

Other eds. are: Paris. 1732 & 1758. Found 
also in Arkstee & Merkus. Allg. Hist. Reisen. 
Bd. Ill, as “Beschreibung Sierra Leona," etc., 
1748. 

— — Voyage du Chevalier des Mar- 
ch ais en Guin^e, isles voisines et a Cay- 
enne, fait en 1725, 1726, & 1727. 4 vols. 
Paris, 1730. Pre-Linn. 1730.1 

Vol. Ill, chap. X, marine and freshwater 
fishes described. 

Another ed.: 1731. 

Nouveau voyage aux isles de 

I’Am^rique, contenant I’histoire natu- 
relle de ces pays . . . Nouvelle Edition 
augments consid6rablement, & enrichie 
de figures, etc. 8 vols. Paris, 1742. 
12°. Pre-Linn. 1742.1 

This, the best ed. of Labat’s "Nouveau Voy- 
age," is the most copious work of the time that 
we possess on the Antilles. It is very full on the 
natural history of these islands. 

La Chambre, Fr. de, & Baralis, B. 
See Baralis &, La Chambre. 

La Chesnaye Desbois, Francois 
Alexandre Avhert de [1699-17841 Dic- 


tionnaire universe! d’agriculture et de 
jardinage, de fauconnerie, chasse, peche, 
etc. 2 vols. Paris, 1751. 4°. 

Pre-Linn. 1751.1 

Systeme naturel du regne ani- 
mal, par classes, families on ordres, 
genres et especes avec une notice de 
tous les animaux; les noms Grecs, La- 
tins, vulgaires, que les naturalistes 
leur ont donnas; les citations des au- 
teurs qui en ont ecris , . . suivant la 
metho(ie de M. Klein; avec une notice 
de celle de M. Linnaius . . . <fc I’ordre 
poissons suivant la division de TArtedi. 
2 vols. Paris, 1754. 8°. 

Pre-Linn. 1754.1 

PoissoiLs. voi. I. p. 247-338. pi. 

This work was published anonymously and 
has. by Engclrnann and other bibliographers, 
been ascribed to M. J. Brisson, being confused 
with a work by this author bearing nearly 
similar title (see BrLsson. M. J., Pre-Linn. 1754.1). 
However, it is now known to have been wriWen 
by La _ Chesnaye Desbois, who has led to much 
confusion by publishing almost all hi.s works 
anonymously. Copy vol. I, A. NL N. H. 

Laet, Jan de [1593-1649] Nieuwe 
\Vereldt ofte besclirybinghe van West- 
Indien, wt veelerhande schriften ende 
aanteekeningen van yerscheyden natien 
by een versamelt. 'Door Joannes de 
Laet, ende met noodighe kaerten ende 
tafels voorsien. Leyden, 1625. x^ii, 
526 p. maps. fol. Pre-Linn. 1625.1 

"See Asher’s ‘Essay,’ no. 1. This inv.aluable. 
^ork was much improved in the subsequent 
editions and translations by the author, but 
the m^swere unchanged.” — Sabin, Bibl. Amor., 
1878, aX, 15. 

This is the rare 1st ed. The 2nd was issued 
at ^yden. also by Elsevir, in folio. 1630. Trans- 
lations into various languages follow in chrono- 
logical order. 

— ; — Nqvus orbis seu descriptionis 
India) Occidentalis Libri xviii. Authore 
Joanne de Laet Antwerp. Novis tabu- 
lis geographicis et vanis animantium, 
plantarum fructuumque iconibus illus- 
trati. Lugduni Batavorum, 1633. 690 
p. maps & cuts. Pre-Linn. 1633.1 

At p, 570 is found a chapter dealing with 
fishes of Brasil, extracted from MS. sources/^ 

— L’histoire du nouveau monde ou 
description des Indes Occidentales, con- 
tenant dix-huict livres, par le Sieur 
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Laet, J. 

Jean de Laet, d’Anvers; enrichi de nou- 
velles tables geographiques & figures 
des animaux, plantes & fruicts. Leyde, 
1640. 632 p. fol. Pre-Linn. 1640.1 

Historie ofte jaerlicjck verhael 

van de verrichtingen der . . . West- 
Indische Compagnie, zedert haer begin 
ll623) tot het eynde van ’t jaer 1636. 
Leyden, 1644. xxxii, 544, 31 p. pis. 
maps. fol. Pre-Linn. 1644.1 

{editor) Historia naturalis Bra- 

siliae, etc. Joannes de Laet in ordinem 
digessit et annotationes addidit & varia 
ab auctore omissa supplcvit <fe illustra- 
vit. Lugduni Batavorum et Amstelo- 
dami, 1648. sect, i, 122 p. sect, ii, 
292 p. figs. fol. Pre-Linn. 1648.1 

The first section of this volume is composed 
of William Piso’s “De modicina Brasilicnsi.” 
comprising four books. The second section is 
composed of George Marograve's “Histori® 
renim naturalium Brasili®.” This latter, Laet 
found left in cipher by Marcgrave. He trans- 
lated the cipher, added notes of his own (set in 
separately) and edited the whole work. 

Cuvier & Valenciennes thus characteri 2 ed 
Laet: “Directcur de la Compagnie Hollandaise 
des Indes Occidentales, grand promoteur de la 
geographic, editeur de Margrave et auteur de 
plusicurs oeuvres." 

Laet, S. y. Voyagien naa en door 
het groot en magtigt Koninkryk van 
Persien , . . Begrijpende en verhan- 
delende . . . vissen, etc. Amsterdam, 
1667. 4, 128 p. sm. 4°. 

Pre-Linn. 1667.1 

Credited by P. A. Tiele to Jan de Laet. 

La Hontan, {Baron) Jean de [c. 1666- 
1715) Nouveaux voyages dans I’Am^- 
rique septentrionale. 2 vols. La Haye, 
1702. 12°. Pre-Linn. 1702.1 

Other eds. are: The Hague, 1703, 1705, 1709, 
1715, 1739; Amsterdam. 1728 & 1731; Ham- 
burg & Leipzig, 1709. 1711. An English ed. is: 

New voyages to North America. 

2 vols. London, 1703. 1, 280 p. 12 
maps. cuts. Pre-Linn. 1703.1 

Vol. I, p. 243-247 gives a list of the fish of 
the river St. Lawrence. 

La Hontan’s travels were reproduced in 
Arkstee & Merkus, Allg. Hist. Reisen, 1758, 
Bd. XVI, under the title "Reise . . . auf dem 
langen Flusse (1688)’’; also in Pinkerton’s Col- 
lection of Voyages, 1812, vol. XIII. 

Lambach, Hier. Consilium medi- 
cum, quo Raphani usus arguitur, lepo- 
ris caro approbatur, nec non halecis re- 
centissimi salubritas confirmatur. Ham- 
burg, 1603. 8°. Pre-Linn. 1603.1 

Lambertus Audomarensis {St. 
Omer) Liber fioridus. MS. c. 1077. 

Pre-Linn. 1077.1 

Chapter ui, *‘De monstris marinis et pbci- 
bus." 


This is a general digest of knowledge, his- 
torical. ecclesiastical and natural, taken from 
many writers. An account of it is given in 
Migne, 163, col. 1004 sqq. It is a pr^ecessor 
of the “Speculum” of Vincent de Beauvais. 

For brief data about the man and his work, 
descriptions of the extant MS. copies, and a list 
of chapter headings of his encyclopsdia, see: 
Zacher, J. Lambcrti Fioridus. Serapeum fur 
Bibliothekwissenschaft, Handschrifteiikunde und 
altere Literatur. Leipzig. 1842, 3. Jahrg., 145- 
154; 161-172. 

Lamorier, L. Sur un organe parti- 
culier du chien de mer. M4m. Acad. 
Sci. Paris, 1742 (1745), hist., 32-33. 

Pre-Linn. 1745.1 

Langius, Christ. Anguilla, coenarum 
helena. (In his Curiosis Medicis, Frank- 
fort, 1688, 4°.) Pre-Linn. 1688.1 

Vom Aalfange in Preussen. 

Samml. Nat. u. Med., Kunst u. Litt.- 
Gesch. Breslau, 1719, 4. Vers., 1223. 

Pre-Linn. 1719.1 


La Nux, de. Observation sur 

un poisson qui file une esp^ce de soie 
dans laquelle il se renferme avec ses 
CEufs. M^m. Acad. Sci. Paris, 1755, 
hist., 39-40. Pre-Linn. 1755.1 


La Roque, — Abbd de. De pisce re^ 
mora . . . & de dentibus canis marini 
(In Zodiacus medico-gallicus, sive mis- 
cellaneorum curiosorum medico-physi- 
corum sylloge continens celeberrimorum 
virorum turn medicorum aliorumque 
eruditorum in Gallia observationes, turn 
opuscula medica & physica Gallice 
emissa, <fe Latinitate donata. Geneva, 
1682, 4, 92.) Pre-Linn. 1682.1 


Lawson, John. A new voyage to 
Carolina; containing the exact descrip- 
tion and natural history of that coun- 
try: By John Lawson, Gent. Surveyor- 
General of North Carolina. London, 

1709. 258 p. pi. map. fol. 

Pre-Linn. 1709.1 

Fishes, marine and freshwater, of North 
Carolina, p. 152-163. . / 

This is next found in Stevens’ “Collection oi 
Voyages,” London, 1711. A German version is: 

Allerneuste Beschreibung der 


’rovinz Carolina in West-Indien. Samt 

inem Reise-Journal von mehr als Tau- 

end Meilen unter allerhand Indiani- 

chen Nationen. Auch einer accuraten 

^and-Carte und andern Kupfer-Stichen. 

Lus dem Englischen tibersetzt. Ham- 

urg, 1712. 7.365 p. sm. 8°. 

Pre-Linn. 1712.1 

Fishes, p. 232-250. ^ ^ ... 

Another German ed.: 1722: othey 

sues (reprints Ist ed.): Char- 

merican reprints: Raleigh, N* C.r 18o0» cn 

itte. N. Cm 1903 (verbatim). 
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Lawson, or Lauson, William [fl. 
1618) Editor of various editions of 
John Denny*s “ The secrets of angling.” 
iq. V.) 


Lebrun, Corneille. See Bruyn, Cor- 
nelixis de. 


menigvaldigen natur. Leiden, 1686. 
4°. Pre-Linn. 1686.2 

Anatomia & interiora rerum. 

LeidiE, 1687. 4®. Pre-Linn. 1687.1 

Structure and 6esh of fish. 2nd ed.: Leids, 
1696. 4®. 


Le Comte, Louis [c. 1650-1729] Be- 
schryvinge van het machtige keyserryk 
China, behelsende d’overgroote provin- 
tien en menigvuldige steden, paleysen, 
rivieren; . . . etc. 2 vols. |in 1) The 
Hague, 1698. 398 p. figs. 4®. 

Pre-Linn, 1698.1 

Gout-cn silverviaschen, p. 89-91. Wonder- 
lijke yisschen, p. 376-383. 

Original French ed.: Paris, 1696-97; another 
(3rd): Paris, 1098. 

Ledel, Sam. [1644-1717] Carpiones 
diu viventes. Ephemer. Acad. Nat. 
Cur., 1691 (1692), 2. dec., ann. 10,28-29. 

Pre-Linn. 1692.1 

Leeuwenhoek, Antony van [1632- 
1723] For biographical notices, see: 
Miall, L. C. The Early Naturalists. 
London, 1912. p. 200-223: Locy, 
William A. Biology and its Makers. 
New York, 1908, p. 77-88, (portrait); 
Pop. Sci. Mo., April, 1901: Richardson, 
Disciples of Aesculapius, 1901, vol. II, 
p. 108; The Aesclepiad, 1885, vol. II. 
portrait, signature and other ills. 

Ontledingen en ontdekkingen 

van levende dierkens in de teel-deelen 
van verschegd . . . visschen. Leyden, 
1677. 4®. Pre-Linn. 1677.1 

Ondervindingen en beschouwin- 

gen der onsigtbare geschapene waarhe- 
den, vervat in verscheydene brieven, 
g^chreeven aan de v.'ytberoemde Ko- 
ninglyke Societeit in Engeland. Leid®, 
1684. pis. 4°. Pre-Linn. 1684.1 

In this collection of papers there are several 
dealing with fishes. 

Ondervindingen over het maak- 

sel van’t humor crystallinus son van 
verscheyde dieren, vogelen, ende 
visschen, het draad-agtig wesen dat in 
’toog voet komt, enz. Leyden, 1684. 
4°- Pre-Linn. 1684.2 

Abstract of a letter . . . con- 
cerning the scales of eels. Phil. Trans. 
Roy. Soc. London, 1685 (1686), 16. 
893-895. Pre-Linn. 1686.1 

Ontleedingen & ondekkingen 
van levenden dierkens in de teel deelen 
van verscheyden dieren, vogeln en 
visschen: van het hout met desselven 


Natuurs verborgentheden on- 

dekt, zynde een tweede vervolg der 
brieven geschreeven aan de Koninglyke 
Societeit tot London. Delphis Batavo- 
rum (Delfti, 1689. pis. 4®. 

Pre-Linn. 1689.1 

Contains data on structures of fishes. 

Ontledingen en ontdekkingen 

van onsigtbare verborgentheden. Lei- 
den, 1691. figs. 4°. Pre-Linn. 1691.1 

Contains data about the reproduction of 
fishes, and about the scales of eels. 


An extract of a letter . . . con- 
taining observations on . . . the gall, 
and scales of fishes . . . Phil. Trans. 
Roy. Soc. London, 1693 (1694), 17, 
956-958. Pre-Linn. 1694.1 


Vierde vervolg der brieven ge- 

schreven aan de wytvermaarde Ko- 
ninglyke Societeit in London. Delphis 
Batavorum (Delft), 1694. figs. 4°. 

Pre-Linn. 1694.2 

Contains data on reproduction of fishes. 

Arcana naturae detecta. Delft, 

1695. 4°. Pre-Linn. 1695.1 

Reprints of letters to Royal Society of Lon- 
don dealing with reproduction and tvith circula- 
tion of blood in fish. 

Second ed.: Leiden, 1722, 4®. 

Extract of a letter containing 

microscopical observations on eels, etc. 
Phil. Trans. Roy. Soc. London, 1696, 
19, 269-280. Pre-Linn. 1696.1 

Sexes and reproduction of eels, and circula- 
tion of blood in tails of eels. 

Continuatio arcanorum naturae 

detectorum. Delft, 1697. 4®. 

Pre-Linn. 1697.1 

Sexes of eels, circulation in eels, and scales of 
fishes. 

2nd ed.: Leide, 1722. 4®. 


Sesde vervolg der brieven ge- 
schreeven aan verscheiden hooge stands- 
personen en geleerde luyden. Delphis 
Batavorum (Delft), 1697. figs. 

Pre-Linn. 1697.2 

Contains data about various fishes. 


— — i-etter concemmg the spawn of 
codfish. Phil. Trans. Roy. Soc. Lon- 
don, 1701 (1702), 22, 821-824. 


Pre-Linn. 1702.1 
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Leeuwenhoek, A. v. 

Part of a letter from Mr. Lewen- 

hoek, concerning the circulation and 
globules of the blood in butts. Phil. 
Trans. Roy. Soc. London, 1700 (1702), 
22, 552-560. Pre-Linn. 1702.2 

A letter from Mr. Antony van 

Leeuwenhoek, F. R. 8., concerning the 
flesh of whales, crystaline humour of the 
eye of whales, fish and other creatures, 
and of the use of the eye-lids. Phil. 
Trans. Roy. Soc. London, 1704 (1706), 
24, 1723-1730. Pre-Linn. 1706.1 

Ofi the circulation of the blood 

in fishes. Phil. Trans. Roy. Soc. Lon- 
don, 1708 (1709), 26, 250. 

Pre-Linn. 1709.1 

On the circulation of the blood 

in an eel. Phil. Trans. Roy. Soc. Lon- 
don, 1708 (1709), 26, 448-449. 

Pre-Linn. 1709.2 

Epistolae ad Socictatem Reg. 

Anglicanam & alios viros illustres datae, 
seu continuatio mirandorum arcanorum 
naturae detectorum XL epistolis conten- 
torum. Lugduni, 1719. 4°. 

Pre-Linn. 1719.1 

"Qusedam de acipensere, gado, anguills & 
hareugi generatione & de squamarum ptscium 
incremento ibi explicantur." — Walb. 

Epistolae physiologicae. Delft, 

1719. 4°. Pre-Linn. 1719.2 

Scales of fishes. 

Observations on the muscular 

fibres of fish. Philos. Trans. Rov. Soc. 
London, 1721 (1723), 31, 190-198. 

Pre-Linn. 1723.1 

A letter to the Royal Society 

concerning the particles of fat, trans- 
lated from the Dutch by John Cham- 
berlain. Phil. Trans. Roy. Soc. London, 
1722 (1724), 32, 93-99. 

Pre-Linn. 1724.1 

Microscopic structure of the fat of the plaice 
and perch. 

Two collections of Leeuwenhoek’s works ap- 
peared before his death (1723); one in Dutch. 
Leiden & Delft, 1685-1718: the other in Latin, 
Leiden, 1716-1722. A selection from the latter, 
translated into English by S. Hoole, appeared 
at London, 1798-1807. 

Le Grand, Ani. [ -1699] Insti- 

tutio philosophise secundum principia 
renati des cartes nova methodo exor- 
nata & explicata. Londinii, 1680. figs. 
4°. Pre-Linn. 1680.1 

Institutio philosophic®. No- 

rimberg®, 1683. 856 p. 8°. 

Pre-Linn. 1683.1 

Fishes, p. 398. 402, 520, 574-578. Copy. 
Col* 


Leguat, Frangois [1638-1735] Voy- 
age et aventures de F. Leguat . . . en 
deux isles d6sertes des Indes orientales. 
Avec la relation des choses les plus re- 
marquables qu'ils ont observ4es dans 
I’isle Maurice, k Batavia, au cap de 
Bonne-EspiSrance, dans Tisle St. Helene 
et en d’autres endroits de leur route. 
2 vols. Londres, 1708. illust. 12®. 

Pre-Linn. 1708.1 

FUhes: vol. I. p. 10-12, 20-25. 121-123; 
vol. II. p. 39-41. figs. 

Other eds.: French, London, 1711, 1721; 
German, Frankfort & Leipsic, 1709. Dutch 
and English versions follow. 

De gevaarlyke en zeldzame rey- 

zen van den Heere F. L. mit zyn byheb- 
bend gezelschap naar twee onbewoonde 
Oostindische eylanden. Utrecht, 1708. 
xvi, 178 p. 4®. Pre-Linn. 1708.2 

A new voyage to the East-Indies 

by F. Leguat and his companions, etc. 
London, 1708. viii, xv, 248 p. pis. 
maps. 8®. Pre-Linn. 1708.3 

Easily available as reprint, Hakluyt Soe., 
Works, nos. 82 & 83, 1891. 

Lehmann, Christian [1611-1688] 
Historischer Schauplatz derer natur- 
lichen Merkwiirdigkeiten in den Mei^- 
nischen Ober-Ertzgeblirge. Leipzig, 
1699. fig. 4®. Pre-Linn. 1699.1 

Describes the mammals, birds and fishes of 
this region. 

Another ed.: Leipzig, 1747. 4®. 

{respond.) De came piscium 

dissertatio. Hafniae, 1714. 8 p. 4®. 

Pre-Linn. 1714.1 

Job. Helsingius, prases. 

CharUs [1662-c. 1701] The 
natural history of Lancashire, Cheshire, 
and the peak of Derbyshire, etc. Ox- 
ford & London, 1700. 25 pis. fob 

map. Pre-Linn. 1700.1 

Fishes, p. 130-147. 

Le Maire, — ■ — {Sieur) de. Les voy- 
ages aux ties Canaries, Cap-Verd, S6n6- 

gal, et Gamble. Paris, 1695. 8®. 

Pre-Linn. 1695.1 

Much data about fishes. 

There is a much abridged English version by 
Edmund Goldscbmid, Edinburgh, 1887. 

Le Marie, . Observation sur un 

poisson de mer des Indes, nomm6 lizard 
d’eau. M^m. Acad. Sci. Paris, 1751, 
hist., 36. Pre-Linn. 1751.1 

Lemery, Nicolas [1645-1715] Mod- 
em curiosities of art and nature. Ex- 
tracted out of the cabinets of the most 
eminent personages of the French cotirt 


275 


LIG 


BIBLIOGRAPHY OF FISHES 


. . . made English, from the original 
French. London, 1G85. 12°. 

Pre-Linn. 1GS5.1 

Data on fish and fishing. 

Another issue: London, 1711. translated 
from the 7th ed. (in French). Original not 
known. 


Lei^us, Levinus [1505-1568] De 
occultis naturae miraculis lihri n. \nt- 
werp, 1559. 12°. Pre-Linn. 1559.1 


Some data on fishes, — remora 4: othcr.s. 

The first issue of a work which ran through 
a large number of editions. Twentv-two of 
these are known, including 6 at Antwerp & 5 at 
Frankfort. Among them are versions in Italian 
(1560), Dutch (1588). German (1503), 6i Eng- 
lish, 1658. Two of these are; 


Occulta naturae miracula. W'\in- 

derbarliche Geheimnisse der Natur in 
des Mcnschen Leib und Seele, auch in 
vielon andern naturlichen Dingen, als 
Steinen, Ertzt, Gewiichs und Thieren. 
Aus dem Latein in Teutsche Sprach ge- 
bracht, zum dritten Mai vermehrt, und 
eines grossen Theils vom Neuen selbst 
geschrieben durch Jacobum Horstiurn. 
Leipzig, 1593. 2 vols. 4°. 

Pre-Linn. 1593.1 


• Concerning the secret miracles 
of nature. London, 1658. 


Copy. L. C. 


Pre-Linn. 1658.1 


L6ry, Jean de [1534-1611] Histoire 
d un voyage faict en la terre du Hr^sil, 
autrement dite Amdrique. Contenant 
la navigation, et choses remarquables, 
veues sur mer par I’aucteur . . . Les 
meurs et fagons de vivrc estranges des 
sauvages Amt^riquains, &c. Rouen, 
1578. 8°. Pre-Linn. 1578.1 


Contains (in pt. 12) earliest descriptions 
Brasilian fishes. 

The rare Ist cd. This work passed throuf 
n 1 *"., Geneva, 1580. 1600. & 1611: I 

1586. 1594 

1594, 1600. 1677; German, Frankfort, 1594. 

America, pt. 11 
Arksteo & Merkus. All 
S Extracts are ali 

L i 1 urchoa his Pilgrimes.” 1625. vol. V 
P» lo^o« 


.. Historia navigationis in Brasi- 
liani, qua et America dicitur, qua des- 
onbitur . . . Brasiliensium mores . . . 
cum eorum linguae dialogo, animalia 
etiam, arbores atque herba‘ etc. Ge- 
neva;, 1586. pi. 8°. Pre-Linn. 1586.1 


. — Historie van een reysc ghedaei 
in den lande van Bresillien, andersin 

Amsterdam 

1597. 214 leaves, figs. 8°. 


Pre-Linn. 1597.1 


L’Escluse, Charles. tSee Clusius, C. 

Le Tellier, Pet., & Ronaudot, Eus. 
Non ergo licet citra sanitatis dispondium 
bis in piscibus satiari. Paris, 1639. 

Pro-Linn. 1639.1 

From Boehmer. Not seen. 

Le Vasseur, Claud, & Cousin, Jo. 
See Cousin 6c Le Vasseur. 

Leyser, De piscatione. Helm- 
stadt, 1727. 4°. Pre-Linn. 1727.1 

Lhuyd, Edward. See Luid, Edward. 

Libavius, Andreas {prccses) [c. 1560- 
1616] Dissertatio de jure thesaurorum 
inveniendorum, deque respiratione pis- 
eiuin, testatorum, crustatorurii, mol- 
liuin et inscctorum. Coburg, 1609. 4°. 

Pre-Linn. 1609.1 

Georgius Katzbeccius, respond. 

Lichtensteger, G., & Eisenberger, 
A'. F. See Eisenberger 6c Lichten- 
steger (editors). 

Liger, Louis [1658-1717] Oeoonomie 
generale de la campagne, ou nouvelle 
maison rustique. 2 vols. Paris, 1700. 
4°. Pre-Linn. 1700.1 

Other eds.: Paris, 1701 & 1708. Liger’s work 
appears also as the following: 

Amu.scmcns de la campagne, 

ou, nouvelles ruses innocentes . . . avec 
les plus beaux secrets de la peche dans 
les rivieres et etangs; et un traitc gen<5- 
ral de toutes les chasses. 2 vols. Paris, 
1709. xx,486<feviii, 518p. illust. 12°. 

Pre-Linn. 1709.1 

Other editions appeared with varying titles 
contaming essentially the same material. Some 
follow. 

Le mt^nage de la ville et des 

champs, et le jardinicr frangois . . . 
avec un traite de la chasse et de la 
peche, etc. Bruxelles, 1712. 12°. 

Pre-Linn. 1712.1 

I ^ XIX contain “Traits de la 

pesche. 

New ed., enlarged; Paris. 1720. 

Nouveau theatre d'agriculture 
ou manage des champs, et de la ville 
avec un traits de la chasse et de la 
peche. Bruxelles, 1712. 8°. 

Pre-Linn. 1712.2 

"La pesche," chap. xxxv. 

Other eds.; Paris. 1713. 1723. 1732. 1755. 

toute sorte de chasse 
de peche. Contenant la maniere de 
faire, racommoder et teindre toutes 
series de filets . . . avec les plus beaux 
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Liger, L. 

secrets de la peche, dans la mer, les ri- 
vieres et les etangs; et un dictionnaire 
de tous les termes de filets, de chasse et 
de peche, employez dans cc livre. 2 
vols. Amsterdam, 1714. xvi, vi, 614 
p. 70 pis. 12®. Pre-Linn. 1714.1 

La nouvelle maison rustique, ou 

4conomie generale. 2 vols. Paris, 1721. 
4°. Pre-Linn, 1721.1 

This compilation superseded “ La maison 
rustique" of Charles Estienne. Under the 
above or slightly varying titles there arc at 
least 11 editions running as late as 1792. 

Amusemens de la chasse et de 

la peche . . , Avec ... les plus beaux 
secrets de la chasse et de la peche; la 
maniere de faire les rets et les filets, etc. 
2 vols. Amsterdam & Leipzig, 1743. 
12®. Pre-Linn. 1743.1 

This is essentially a version of 1714.1 

Liger was the Gervase Markham of his day, 
and his very popular work, dealing in part with 
6shing and fish ponds, passed through a large 
number of editions. Since the title was fre- 
quently changed, it has been necessary to in- 
dicate the various editions somewhat fully. 

Ligon, Richard [ji. 1650] A true and 
exact history of the island of Barbadoe.s. 
London, 1657. 122 p. pis. fob 

Pre-Linn. 1657.1 

Fishes, pp. 3-6. 35-36. 39. A French version 
in a French collection of voyages to Africa and 
America is: 

Histoire de I'isle des Barbades. 

Paris, 1684. 4°. Pre-Linn. 1684.1 

Lindblad, Gust, {respond.) Disser- 
tatio de causis diminutionis pisciutn. 
Aboae, 1757, 9 p. 4®. Pre-Linn. 1757.1 

Petr. Kalm, prases. 

Linden, Jan Antonid van der (1609- 
1664] Asellus Indus. (In Selectis Me- 
dicis. Amsterdam, 1656, 363. 4°.) 

Pre-Linn. 1656.1 

Linnaeus, Carl von [1707-1778] For 
biographies, see Hillhouse, \\ . 1907.1; 
and Rendle, A. B. 1907.1. P'or an ex- 
tensive list of his works and of critical 
essays on the man and his influence on 
the development of natural history, see 
Catalogue British Museum (Natural 
History). London, 1910, vol. Ill, 1125— 
1150. See also Linnaeus, C., in vol. I. 

Systema nature, sive regna tria 

naturae systematice proposita per classes 
ordines, genera, & species, etc. Lug- 
duni Batavonim, 1735. 14 p. gr. fob 

Pre-Linn. 1735.1 

145 species of fishes enumerated in 36 genera. 

Other editions of this epoch-making work are: 


2nd. Stockholm, 1740. 80 p. 8®. 

3rd. Halle, 1740. iv, 70 p. obi. 4®. 

4th. Paris, 1744. 108, xxvi p. 8®. 

5th. Halle, 1747. 88 p. 8®. 

6th. Stockholm, 1748. ii.224,27p. 8 pis. 8®. 
7th. Leipzig. 1748. iv, 224, 30 p. 8 pis. 8®, 
8th. Stockholm, 1753. iv,136,16p. 3pls. 8. 
9th. Leyden. 1756. viii, 227, 26 p. 8pls. 8®. 
10th. Stockholm (2 vols.), 1758-59. ii, 1384 


The 10th ed., the international date line in 
zoology, has been often reprinted, in whole or in 
part, in various languages. For full title, see Lin- 
nsEUs, C. 1758.2. 


De glutine Lapponico lex Perea 

praq)arandoi Konig. richwed. Akad. 

Abhandb, 1739, 1, 261. 

Pre-Linn. 1739.1 


Beschreibung von Gold- und 

Silberfischen. Konig. Schwed. Akad. 

Abhandb, 1740, 2, 175-184. 

Pre-Linn. 1740.1 

See note under Kastner, A. G. Pre-Linn. 


Beskrifning om guldfisken och 

silverfisken. K. Svensk. \ etensk. Akad. 
Handb, 1740, 2, 403. — Melanges Hist. 
Nat. Dulac, 1740, 1, 13-25. — Ham- 
burg. Gel. Ber., 1764, 756-761. 

Pre-Linn. 1740.2 

ftl550 Linnsus. C. von. Add. 1762.1 


Cyprinus pinna? ani radiis 11, 

pinnis albescentibus, Staem suecis, de- 

scriptus [Cubrinusgrislagine]. ActaReg. 

iSoc. Sci., I psab, 1744—50, 35-36. 3 pis. 

Notice in Comment. Lips., 1, 578. 

Pre-Linn. 1744.1 


Oliindska och Gothlandska Resa 

. . forriittad &hr 1741. Med anmark- 

ingar uti . . . Natural-Historien, etc. 

tockholm & Upsala, 1745. 7 

0 p. ills. Pre-Linn. 1745.1 

Various fishes are described. 

A German version (Schreber trans.). tiaue. 
764 & 1774; Dutch. Dordrecht. 1780. Abridged 
litions were later issued as . Gothlandsk , 

esa." etc. Visby. 1890, and "Olandska Resa. 
,c. Stockholm, 1907. 

Fauna Suecica sistens animalia 

uecia? regni: quadrupedia, aves 

mphibia, pisces, . . . distrihuta per 

lasses & ordines, genera A species. 

Jum differentiis specierum, synonymis 

uctorum, nominibus incolarum, locis 

abitationum, etc. Stockholmiae, 17 

4 leaves. 411 p. 2 pis. 8. 

Pre-Linn. 1746.1 

Other eds.: Leyden. 1746; Stockholm. 1761; 

^A""p^rSimfn“a;y liat of animal,, observed by 
innffius in Sweden appeared m ^^^p^inted 
?^"o'ratio’de necessitate peregrinatonim intra 

Uriam.” Leyden. 1743. Not seen and not 
aow'n to contain fishes. 
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Wastgota-Resa . . . Forrattad 

&r 1746. Med anm^kningar uti . . . 
Naturkurmogheten, etc. Stockholm, 

1747. xii, 284, 19 p. 5 pis. 8°. 

Pre-Linn. 1747.1 

0 \iapert<i chinensis figured. 

German version by Schreber, Halle, 17G5. 

Amoenitates acadeinicaN scu dis- 

sertationes variai . . . collectaj et auc- 
tae, etc. Lugduni Hatavorarn, 1749, 
vol. 1. iv, 010, 9 p. 15 pis. 

Pre-Linn. 1749.1 

In this vol. (I) occur papers (Linnff*us. prcBses) 
by Balk, 6c Sundius, listed under their names 
elsewhere. 

Dissatisfied with this edition, I.innseus had 
another prepared, in which the several theses 
were arranged in chronological order, which ap- 
peared as a 2nd ed., Leipsic 4: Stoekholni. 

A 3rd ed. appeared, Erlangen, 1787. 

Skdnska Rosa . . . Forrattad 

&r 1749. Med ron och anmarkningar 
uti . . . naturalior, etc. Stockholm, 
1751. xiv, 434 p. 6 pis. 8°. 

Pre-Linn. 1751.1 

Cyprinua cuUratua & Gadus merlangus figured. 
An abridged German cd. is: 

Vcrsuche einor Natur-Kunst- und Oeconomie- 
Historie von cinigen Schwedischen Provinzen. 
ilbersetzt von C. E. Klein. Stockholm & Leip- 
zig, 1756. 8^ 

Pisces (In his Museum S. U. M. 

Adolphi Friderici Regis Suecorurn . . . 
in quo animalia rariora imprimis et exo- 
tica . . . describuntur et determinan- 
tur, Latine et Suecice, etc. Holmia*, 
1754. 133 p. 32 pis. fol.) 

Pre-Linn. 1754.1 

89 fishes arc figured and described. Contains 
earliest known figure and description of catfish 
egg and embryo (AsciVa verUricoaa) , p. 79. 

Copies, A. NI. N. H.. & P. I. 

A previous catalogue of these specimens by 
L. Balk appeared as a thesis, Holmia*. 1746, 
48 p. 2 pis.; and in AmoenitaU's Acadenne®, 
1749, 1. 656-610. (See Balk. L.. 1749.1). 

For later works of Linn»us, see in Vol. II. 

Linocier, Geoff. [c. 1550-c. 1620] 
L'histoire des idantes, traduicte de La- 
tin (of Du Pinet) en Fran^oise . . . k 
laquelle sont adioust6cs ceiles des 
simples aromatiques, animaux a quatre 
pieas, oiseaux, poissons, serpens, & 
autras bestes venimeuses (receuilles de 
Gesnerus & autres bon approuvez au- 
theurs) . . . etc. Paris, 1584. 593 p. 
12®. Pre-Linn. 1584.1 

Other eds.: 1619-20 (2nd). 8®; & 1622. 16®. 
with woodcuts. 

Linschoten, Jan Huygen van [1563- 
1611] Itinerario, voyage ofte schip- 
vaert van J. H. van Linschoten naer 
cost ofte Portugaels Indien, inhoudende 


een corte beschry vinge der selver landen 
ende zee-custen. Ajnstelredam, 1595- 
96. viii, 160 leaves, pis. maps. fol. 

Pre-Linn. 1595.1 

Remora as a ship-holder. Indian fishes de- 
scribed. 

This seems to be the editio -princepa . Other 
eds. arc: Amsterdam, 1005, 1614, 1623 and 1644; 
1660-70. Various versions follow: 

J. Huighen van Linschoten, His 

discours of voyages into ye Eiuste and 
West Indies, in foure bookes. London, 

1598. 462 }). fol. Pre-Linn. 1598.1 

Book I, chap, xlviii. Remora as a ship-stopper. 
Fi-shes in the seas of India. 

Most available for present-day English readers 
as: "The voyage of J. Huyghen van Lindschoten 
to the Ea.st' Indies . . . edited (with introduc- 
tion) by . . . P. A. Tiele. Hakluyt Society, 
Works, no. 71. 1885." 

Xavigatio ac itinerarium J. H. 

Linscotani in Oriontalem sive Lusitano- 
rum Indiam. Descriptiones ejusdem 
terra) . . . etc. The Hague Leyden, 

1599. fol. Pre-Linn. 1599.1 

Histoire de la navigation de Jean 

Hugues de Linscot Hollendois et de son 
voyage en Indies Orientalcs, etc. Ain- 
stelredani, KilO. ii, 275 leaves, fol. 

Pre-Linn. 1610.1 

Two other French eds. at Amsterdam, 1619. 

t'arious editions of Linschoten's works in 
N. Y. P. For collations of these and other 
works by Linschoten, see Thiele. P. A. Nedcrl. 
Bibliog. Land-en-Volken Kunde. Amsterdam, 
1884. 

For a modern Dutch version of the above 
work by Linschoten, together with a bibliography 
of his writings, see the 2 vol. edition issued by 
the Linschoten-Verceniging at 'I'he Hague in 
1910, under the editorship of Dr. H. Kern. 

Lipenius, M. Marl. Dissertatio 
Iona‘ diaplus Thalasius, in qua de pisce 
lonae portatore. Wittebergte, 1678. 4°. 

Pre-Linn. 1678.1 

Lipstorp, 7). Dan. {preeses) Disscr- 
tatio de iure venationis et aueupii. Up- 
saliae, 1663. 4°. Pre-Linn. 1663.1 

Jo. G. Salenius, respond. 

Lister, Marlin [c. 1638-1712] Ob- 
servations and experiments made for 
the Koval Society. Phil. Trans. Roy. 
Soe., 1674, 9, 221-226. 

Pre-Linn. 1674.1 

Tricuspid shark’s teeth lacking serrations, p. 
223. 

Pisces (in] Appendix ad his- 
torian! naturalem piscium. (In Wil- 
lughby, F. De historia piscium, etc. 
Oxonii, 1686. fol. ills.) p. 19-27. 

Pre-Linn. 1686.1 

Lloyd, Edward. See Luid, Edward. 
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Lochner von Hummelstein, Jo- 

hann Heinrich [1662-1720] Rariora 
musei Besleriani, quse olini Basiliiis et 
Michael Rupertus Besleri collegerunt, 
senisque tabulis ad vivum incisis evul- 
gerunt, nunc commentariolo illustrata 
a Johanne Henrico Lochnero, . . . de- 
nuo luci public® commisit Michael Fri- 
dericus Lochner. Norimberg®, 1716. 
xxiv, 112 p. 41 pis. Pre-Linn. 1716.1 


Seven fishes figured and described, p. 55-68. 
Fossil fishes, p. 98-94. Glossopetras, p. 105. 
Copy. A. M. N. H. 

The contents of the Museum were collected 
and were figured on copper by B. and M. R. 
Besler and the descriptive text written by J. H. 
Lochner von Hummelstein. See also Besler, B. 
& M. R. 


Liockei, J. An extract of a letter writ- 
ten to the publisher by Mr. J. L. about 
poisonous fish in one of the Bahama 
islands. Phil. Trans. Roy. Soc., 1675, 
10, 312. Pre-Linn. 1675.1 

Poisoning from eating Barracuda. 


L[odewijckszi, G. A/. A. W. D’eer- 
ste boeck. Historie van Indien, waer 
inne verhaelt is de avontueren die de 
Hollandsche schepen bejeghent, etc. 
Amstelredam, 1598. obi. 4°. 

Pre-Linn. 1598.1 

Fishes, chap, xiv with pi. Methods of fish- 
ing at Gammelaume. 

Other & identical eds.: 1609, 1617. French 
& Latin versions follow: 

Premier livrc de Thistoire de la 

navigation aux Indies Orientales par les 
Hollandois, etc. Amstelredam, 1598. 
54 pis. fob Pre-Linn. 1598.2 

Chap, xiv, flying fishes, sharks, remoras, al- 
bicores, etc., described. Plate showing fishes. 

p. 16. 

Another ed., Amsterdam, 1601. 


Prima pars descriptiones itineris 

navalis Indiam orientalem, etc. Am- 
stelredami, 1598. fol. Pre-Linn. 1598.3 

Chap. XIV, flying and other fishes, fig. 

Another ed.. Amsterdam. 1614. Copies of all 
the above, N. Y. P. 

The same data is contained also in Neck, J. C. 
1598.1, this section. 

lowe, von. Von den Raubern. 

der Karpfenbrut. Samml. Nat. u. Med. 
Kunst. u. Litt.-Gesch. Breslau, 1718, 
4. Vers., 1222. Pre-Linn. 1718.1 

Lonicer or Lonitzer, Adam [1528- 
1586] For a sketch of his life, see Roth, 
F. W. E., in Centralb. fur Bibliotheks- 
wesen, 1902, 19. Jahrg., 277-281. 

Naturalis histori® opus novum, 

in quo tractatur de natura et viribus 
arborum, fruticum, herbarum, animan- 
tiumque terrestrium, volatilium et aqua- 


tilium, etc. 2 vols. Francofurti, 1551- 
55. 706 p. 50 pis. fol. 

Pre-Linn. 1551.1 

“.A work more remarkable for its longevity 
than its quality.” — Miall. 

Much of Lonicer’s material came from J. von 
Cube. 

The 2nd vol. apparently contains plants only. 

Krauterbuch nabst Beschrei- 

bung der fiirnehmsten Thiere, . . . 
Fischen, . . . Ac. Francofurti, 1546. 
fol. Pre-Linn. 1546.1 

This work, apparently a German translation 
of the preceding, passed through many eds.: 
Nuremberg, 1628, & 1678; Augsburg, 1713; Ulm, 
5 eds., 1570-1770; & at Frankfort, 13 eds. be- 
tween 1546 & 1650. The last ed., Ulm [or Augs- 
burg). 1783. fol. 

Lonicer, Johann Adam. Venatus et 
aucupium, iconibus ad vivum expressa, 
et succinctis versibus illustrata. Fran- 
cofurti, 1582. 4°. Pre-Linn. 1582.1 

With 40 plates, by Jost Amman, of hunting, 
hawking, fishing, fowling, etc. 

Lonitzer, Adam. See Lonicer, 
Adam. 

Lorenzini, Stefano. For a historical 
note on Lorenzini and on our knowledge 
of the Torpedo, see Boll, Franz. 1874.1. 

Osservazioni intorno alle tor- 

pedini. Firenze, 1678. 136 p. 4°. figs. 

pre-Linn. 1678.1 

De anatomia torpedinis. Ephe- 

mer. Acad. Nat. Cur., 1678-79 (1693), 

2. dec., ann. 9 & 10, 389-395. 

Pre-Linn. 1693.1 


De linguis piscium. Ephemer. 

Acad. Nat. Cur., 1678-79 (1693), L 
dec., ann. 9 & 10, 406-408. 

Pre-Linn. 1693.2 


De vi stupefactiva torpedinis 

ex ejusdem osservazioni intorno alle tor- 
pedini excerptum. Misc. Acad. Nab 
Cur., 1678-1679 (1693), dec. 1, ann. 9 
& 10, 395-406. Pre-Linn. 1693.3 


The curious and accurate obser- 
vations on the dissections of the cramp- 
fish, done into English by J. Davis. 

London, 1705. 75 p. 5 pis. 4°. 

Pre-Linn. 1705.1 


Dcscriptio anatomica to^edi- 

nis. (In Valentini, M. B. Amphithea- 
trum Zootomicum, Francofurti, 1720,pt- 
II, 110-115. pi.) Pre-Linn. 1720.1 

A post-Linn®an version is: 

Beschreibung und Zergliederung der 
froschen. (In Schneider, J. G. Sammlung von 

anatomischen Aufsatsen und Bemerkungen tur 
Aufklhrung der Fischkunde. Leipng, l7yo. 
Th. 1.) 
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Lovell, Robert [1630-1690] Panzoo- 
logicomineralogia. Or a compleat his- 
tory of animals and minerals, contain- 
ing the summe of all authors, both an- 
cient and modern . . . Oxford, 1661. 
xcvi, 519, 152 p. 8®. Pre-Linn. 1661.1 

Fishes named, structure and action given, in 
introduction. Fishes of England and their uses, 
in introduction. Ichthyologia. p. 18.5-232. 
Fishes used as food or medicine, p. 232-241. 
Copy. Col. 

Low, Johannes, Imho art, die Fisch- 
ottern lebendig zu fangon, and sie ab- 
zurichten dass sie Fischc bringen. Ko- 
nig. Schwed. Akad. Abhandl., 1752, 13, 
147. Pre-Linn. 1752.1 

See note under Kiistner, A. G. See also Low, 
J.. Add. 1762.1. 

Siitt at fiinga uttrar lefvande 

och inriitta dem, at biira hem fisk. K. 
Svensk. Votensk. Acad. Handl., 1752, 
13, 139-149. Pre-Linn. 1752.2 

Konst om de otters levendig te 

vangen tarn te inaaken, en zo af te rig- 
ten dat zy visch aanbrengen. Uitgez. 
Verb. 1757, 2, 61-69. Pre-Linn. 1757.1 

Ludolf, Hioh [1624^17041 Historia 
Aethiopica, sive descriptio regni Habes- 
sinorum, etc. Frankfort, 1681. fol. 

Pre-Linn. 1681.1 

Book II, chap, xi, contains a reference to a 
fish called "Torpedo,” presumably Malopteru- 
rus. If correctly identified, this is probably the 
earliest known reference to thU fish. 

Versions in other languages are: 

A new history of Ethiopia. Be- 
ing a description of the kingdom of 


Abessinia . . . wlieroin are contained 
. . their birds, beasts, ain})hibious 
animals . . . serpents, etc. London, 
1682. viii, 398 p. 9 pis. 4®. 

Pre-Linn. 1682.1 

Nouvclle histoire d’Abissinie ou 

d’Ethiopii. Paris, 1684. figs. 8®. 

Pre-Linn. 1684.1 

Xieinve dooh aanmerkenswaar- 

dige historic van Abissinien andersints 
Ethiopicn, etc. Utrecht, 1687. 220 

leaves. 4°. Pre-Linn. 1687.1 

Luid, Luyd, Lhuyd, or Lloyd, Ed- 
ward [f. 16fi0-17091 Epistola; in qua 
agit de lapidibus aliquot perpetua figur& 
donatis, quos niipircs annis in Oxo- 
niense A vicinis agris adinvenit. Phil. 
Trans. Roy. 8oc., 1693, 17, 746-754. 

Pre-Linn. 1693.1 

Bufonites, ichthyospondylas. and glossope- 
tras (fossil sharks’ teeth), p. 749-754. 

Lithophylacii Britannici ichno- 

gra])his, sive lapiduin aliorumque fo.ssi- 
lium Hritannicorum singulari figura in- 
signium;ctc. Loiulini, 1699. 23 pis. 8°. 

Pre-Linn. 1699.1 

Fossil sharks’ teeth and fishes’ jaws. 

2nd. ed., 1760. 

Lund, Carl Frid. Neue Art, einen 
Canal oder Fischteich mit verschiedener 
Gattung Fische anzufullen. Brem. 
Magaz., 1757, 1, 2. St., no. 61. 

Pre-Linn. 1757.1 

Luyd, Edward, See Luid, Edward. 


M 


Maflei, Scipio [1675-1755] For a 
sketch of his life and a collection of his 
letters, see Pindemonte, V. “ Elogi di 
Letterati.” Verona, 1825-26, vol. I. 

Della formazione de* fulmini. 

Trattato raccolto da varie sue letters; 
in alcune delle quali si tratta anche 
degli insetti rigenerantisi, e de’ pesci 
de mare su i monti, e piCl a lungo deir 
elettricitk. Verona, 1747. pis. 4®. 

Pre-Linn. 1747.1 

"Come siano andate su le montagne i marini 
testacei, e i pesci di mare, che impietriti si sco- 
ppono ne' macigni. Lettera al Sig. De La Con- 
damine." — Dal Nero. 

Brief von versteinerten Mu- 

Bcheln und Fischen, die in den Bergen 
gefunden werden. Nord. Beitr., 1757, 
1, 1-22. Pre-Linn. 1757.1 

Gedanken von Blitz, Insekten 

und verschiedenen Seefischen auf den 
Bergen. Leipsic, 1758. 8°. 

Pre-Linn. 1758.1 

German version of "Della formazione." 

For works of Maffei published after 1758, 

Maffei, S., 1795.1. 

Magalhanes de Gandavo, Pedro 
de [1540- ] Histoire de la province 

de Santa Cruz, que nommons ordi- 
nairement le Br^sU. Lisbon, 1576. 

Pre-Linn. 1576.1 

Fishes, chap. 8. 

Available today in Ternaux, Henri. "Voy- 
ages. relations et m^moires originaux pour servir 
ik I’histoire de la d^couverte de I'^Am^rique, 
publics pour la premiere fois en francais." Paris, 
1837, p. 91-99. 

Magnus, Olaiis [c. 1490-1568] His- 
toria de gentibus septentrionalibi^ 
earumque diversis statibus, conditioni- 
bus, moribus, ritibus, superstitionibus. 
Rom®, 1555. figs. 4°. 

Pre-Linn. 1555.1 

Lib. XX. De piscibus et de piscatione; de 
Halece sive arenga; Lib. xxi. De piscibus 
monstrosis: p. 697-778. 

let ed. Others: (full text) Vemce, 1565 
(Italian); London, 1658 (English); Amsterdam, 
1699 & 1665 (Dutch),* 1652, 1699 (Latin); 
Strassburg. 1667 (German): (abridged form) 
Antwerp. 1558 A 1562; Paris, 1561 (French); 
Basel. 1567; Amsterdam. 1586; Frankfort, 
1618; Leiden. 1652 (Latin). Three of these eds. 
are: 


Historia delle genti et della 

natura delle cose settentrionali. Ven- 
ice, 1565. Pre-Linn. 1565.1 

De wonderlycke historic der 

noordersche landen, beschreven door 
Olaus de Groote. Ook after aen by 
ghevoecht verscheyden waerchtige navi- 
gatien tegent noorden ghedaen by onsen 
tyt, als op Nova-Zembla, Greenland 
en door de Strate van Nassouwen an- 
ders Weygats ghenaemt. Amsterdam, 
1599. 4®. Pre-Linn. 1599.1 

Fishes, books 21 A 22. 


A compendious history of the 

Goths, Swedes and Vandals and other 
northern powers. Translated by J. S. 
Powers. London, 1658. fol. 

Pre-Linn. 1658.1 

"Whatever Olaus Magnus, titular Archbishop 
of Upsala, may have been as a describer of 
tional customs and a collector of folWore, no 
sinks to the mediceval level in his descriptions oi 
animals." — L. C. Miall. 


Major, D. B. Unvorgreiffliches Be- 

encken von Kunst- und NaturaUen- 

Lammem insgemein. (In Valentim, 

I. B., Museum Museorum, oder voll- 

tandige Schau-Buhne aller Matenalien 

nd Specereyen, . . . etc. Franckfurt- 

m-Mayn, 1704. 76 p. fol.) 

Pre-Linn. 1704.1 

Fossil shark’s teeth figured and described. 
58 . 

2nd ed., 3 pts.: Frankfort, 1714. 

Major, Johannes Henry. Brevis & 

ccuratae histori® animahum in sacro 

imprimis codice commentatonum hbri 

. Francofurti & Spirae, 1685. 8 • 

Pre-Linn. 1685.1 

Jonah and the shark. . , . 

See also Pfeiffer, S. A, in this section. 

Malm, Nicolas {respond.) Ichth)^- 
leologi® prim® line®. Inaug. Dissert. 

bo®, 1751. 37 p. 4 ;. 

Pre-Linn. 1751.1 

Carl Fred. Menander, jnases, 

Malpighi, Marcello [1628-1694] For 
cetches of his life and work, hocyt 
A. 1908.1 (p. 58-67); & P°P- 
lo., 1901: also Miall, L. C. 1912.1 

3. 145-166). 
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Opera omnia. 2 vols. Lon- 

dini, 1686. fol. Pre-Linn. 1686.1 

The above are often found collected in one 
or two volumes. They were reprinted wnthout 
editing and the pagination is not contmuoxu. so 
that reference is troublesome. In one of tne 
author's contributions, the optic nerve of the 
swordfish is described. , • 

Another ed., Leyden. 1687 (2 vols. m 1). 
Posthumous eds.t London, 1097, & Amsterdam, 
1698. 


Manardi, Giovanni [1462-15361 De 
Silurus antiquorum dissertatio. Fer- 
rara, [c. 1560] Pre-Linn. 1560.1 

“Cited by Conrad Gesner. in hU ‘ Fischbuch.’ 
as having identified the Glanis of ancient writers 
with the Danube catfish known in modern no- 
menclature as Parasilurus glams. The form is 
illustrated by Gesner. and also, according to 
Killennann, in the manuscript work of ietrus 
Candidxifi, written in 1460.** — C. R* Eastman, 


Maudelslo, Johann Albrecht [1616- 
1644] Beschryving van den gedenk- 
waerdige zee- en land-reyze deur Persien 
naarOost-Indien,etc. Amsterdam, 1658. 
viii, 150 leaves. 4°. Pre-Linn. 1658.1 

This celebrated work, first published at 
Schleswig in 1645, passed through a nvimber of 
editions, borne are (German) Schleswig. 1046. 
1647. 1668; (Dutch) Amsterdam. 1651 & 16o9: 
(English) London. 1696: (French) I^eyden. 1719 
<fe 1727. It was also reprinted in Arkslec & 
Merkus, Allg. Hist. Roisen. etc. 1753. XI. under 
the title “Reise nach Indostan.” 

The voyages and travels of 

J. A. de Mandelslo . . . into the East 
Indies (In Gleams, Adam. The voy- 
ages and travels of the Ambassadors 
sent ... to the great duke of Mus- 
covy, and the king of Persia, etc. Lon- 
don, 1662. 4'’.) Pre-Linn. 1662.1 


Mandeville» (iSir) John {pseudon.) [c. 
1350] For bio- and bibliographical data 
about the compiler who wrote under 
this name and about his book of travels^ 
see article in Encyclopaedia Britannica 
(11th ed.) 1911, vol. XVII, by E. W. B. 
Nicholson & Henry Yule; also A. Boven- 
schen’s “ Untersuchungen uber Johann 
von Mandeville und die Quellen seiner 

Reisebeschreibung ” in Zeitschr. G^. 

Uprlin 1888. Bd. XXIII. Heft. 


Other authoritative articles are that 
by G. F. Warner in the Dictionary of 
National Biography; and John Ashton’s 
introduction to the modern ed. listed 
below. Ashton also gives lists of MS. 
and printed editions. 


Ce livre est appele mandeville 

et fut fait et compose par monsier jehan 
de mandeville chevalier natif dangle- 
terre de la v'illc de sainct alein, etc. 
1480. fol. Pre-Linn. 1480.1 

Thought to be the earliest dated copy. 


Itincrario. Explicit Johannes 

de Mandeville militis. Mediolani, 1480. 
4® Pre-Linn. 1480.2 


Itinerarius Domini Johannis de 

Mandeville militis. in. p., n. d. (c. 
1480)]. Pre-Linn. 1480.3 

These are believed to be the first eds. in I^- 
ian and Latin. Ashton lists 21 eds. ante 1500; 
17 in the 16th. and 10 in the 17th centuries, 12 
from 1700-1742. and 17 from 1760-1881. The 
oldest English version seems to be: 

The boke of John Maunduyle 

Knyght of wayes to Jerusalem and of 
marvels of ynde and of other countries. 


Morgenlandische Reise-beschrei- 

bung, herausgegeben durch A. Olearium 
mit desselben Anmerkungen. Hamburg, 
1696. 174 p. fol. Pre-Linn. 1696.1 

Voyages c^lebres et remar- 

quables faits de Perse aux Indes Orien- 
tales; con tenant une description nou- 
velle et tres curieuse de ITndostan, de 
VEmpire du Grand-Mogol, des ties et 
presqu’iles de TOrient, des royaumes 
de Siam, du Japon, du Congo, de la 
Chine, etc. 2 vols. lin li Leide, 1713. 
pis. maps. fol. Pre-Linn. 1713.1 

Fishes, p. 88. 209. 280. 464. 559, 573, 619, 
620-621. 623. 627, 634, 670, 673, 675. 684. 

Mandev^e, [Bernard. 1670-1733] Zo- 
ologia medicinalis hibemica, or A trea- 
tise of birds, beasts, fishes, reptil^ 
and insects, giving an account of their 
medicinal ^^ues. Dublin, 1739. 8®. 

Pre-Linn. 1739.1 

Another ed.: London, 1744. 


in. p., n. d.) 

Printed by Pynson between 1493 1499. 

A modern English reprint of this is: 

The voiage and travayle of Sir John Maunde- 
ville Knight, etc. London, 1887. 289 p« ills* 
12 ®. 

Edited by John Ashton with facsimile repro- 
ductions of many old figures. For the lawst 
English version known to us, see Mandeville, 
SirJ. 1915.1. 

Mandeville gives brief accounts of fish and 
fishing in the various countries visited — earliest 
account of fishing with the otter, among others 
(chap. Liii). 

Mangolt, Gregory [1497- ] Fisch- 

buch von der Natur und Eigenschafft 
der Vischen, insonderheit deren so g^ 
fangen werdend im Bodensee und in 
andern Seen und Wasseren. Item wie 
man Fisch und Vogel fahen solle. Zu- 
rich, 1520. 70 p. 12 pis. 

Pre-Linn. 1520.1 

There are also editions of “Fischbuchs" of 
1557, 1576. 1578, & 1598. all at Zurich and all 
credited to Mangolt. The last is probably the 
best edition. The full title is: 
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Maries, Pieter de. Beschryvinge 
ende historische verhael van ’t gout 
koninckrijck van Guinea, anders de 
Gout-custe de Mina genaemt, . . . etc. 
Amsterdam, 1602. viii, 129 p. obi. 
4^ Pre-Linn. 1602.1 

The 1st ed. Other Dutch eds.: Amsterdam, 
1617 & 1650. 

It also appeared in De Bry, "India Orienta- 
lis," Pt. vi; German, 1603. as "Warhaftige . . . 
Beschreibung dess gewaltigen goltreichcn K6- 
nigsreich Guinea." .Also in "Ihirchas his Pil- 
grims." first in Latin and later in English. 

Description et recit hi.storical 

du riche royaume d’or de Gunea, etc. 
Arnsterdamine, 1605. fol. 

Pre-Linn. 1605.1 

Fishing by day and by night, pi. 9 (double). 
Chap. XXIX deals with fishing and the fishes 
taken. Fishes, chap, xx.xiii, p. 63-64. 

Beschryvinge van de goudt- 

kust Guinea; alsmede een voyage naer 
deselvc. Wacrin den aert des landts 
Koopmanschap, gedierten, vogelcn, vis- 
schen . . . en visschcrije der Swarten 
. . . seer duydelijck be.schreven wor- 
den. Amsterdam, 1650. 5 pis. 4®. 

Pre-Linn. 1650.1 

Fishes, p. 89-92. Fishing by day and by 
night. 2 pis. and description. 

Copies 1605 & 1650 eds.. N. Y. P. 

Mareschalcus , Nicol [ 1 460-1525] 
Thurii historia aquatiliuin. Rostoch, 
1517. fol. Pre-Linn. 1517.1 

This work, written in both Latin and Greek, 
describes the fishes of Thuringia. 

A later and better known edition is: 

Histori® aquatilium lib. i. et ii, 

latine et grsece. Rostochii, in ®dib. 
Thuriis, 1520. figs. fol. 

Pre-Linn. 1520.1 

An exceedingly rare work, mentioned by J. 
V. Carus in his "Geschichte der Zoologie," p. 
269, and by Beckmann in his "Geschichte der 
Erfindungen,** Bd. Ill, p. 431. 

Margarita Philosophica. See 

Reisch, Gregory {editor), 

Marggrave; Margrave, or Mark- 
graf, George. See Marcgrave, George. 

Markham, Gervase [c. 1568-1637] 
The young sportsman’s instructor in 
angling, fowling, hawking, hunting, 
etc. (c. 1597i Pre-Linn. 1597.1 

Another (dated) ed.: London, 1652. Repub- 
lished, London, 1820: & in “The angler’s gar- 
land and fisher's delight." 1871. 

The second book of the English 

husbandman . . . contayning a dis- 
course of the general art of fishing \/ith 
the angle, etc. London, 1614. xiv, 
205 p. 4®. Pre-Linn. 1614.1 


The first half of the "English husbandman," 
published 161.3 and again 1614 <k 1635. contains 
nothing on fishing. Other eds. "Second book": 
1615 & 163.5. 

The pleasures of princes, or 

good mens recreations. Contayning a 
discourse of the generall art of fishing, 
with the angle, or otheiTN'ise, and of all 
the hidden secrets belonging thereunto; 

, . . London, 1614. 54 p. sm. 4®. 

Pre-Linn. 1614.2 

This forms the second part of the second 
book of his "English husbandman." The "art 
of fishing" was also used by Markham in his 
“Country contentments"; it contains many ex- 
tracts rendered into prose, from the "Secrets of 
angling" by John Dennys. It was subsequently 
reprinted in 1615 and in 1635. It in turn was 
followed by: 

Cheap and good husbandry . . . 

together with . . . the making of fish 
ponds, and the taking of all sorts of 
fish. Ix)ndon, 1616. xx, 182 p. 4®. 

Pre-Linn. 1616.1 

"Of fishing,” chaps, i & ii. Other eds. fol- 
lowed. at least 16 appearing before 1683. 

The "Way to get wealth.” London, 1638, 
and many later editions apparently do not have 
anything on fishing. This appears, however, 
in: 

Countrey contentments; or the 

husbandman’s recr.eations . . . The 
whole art of angling, etc. London, 
1631. X, 117p. 4°. Pre-Linn. 1631.1 

4th ed. Earlier eds. (1611. 1613. 1615) do 
not contain "The whole art of angling," which 
is found in this and the 7 eds., 1635-1657. 

An outgrowth of the above works is: 

A compleat and e.xpcrienced 

angler ... or the angler's vade me- 
cum, etc. Loudon, (c. 1712). iv, 138 p. 
24°. Pre-Linn. 1712.1 

This was followed by a number of other 
works, and by editions of the various preceding 
books, all of which seem to contain chapters on 
angling and on the care of fish. 

For lists of Markham’s books with notes on 
their contents, see Lowndes, and W^estwood & 
Satchel!. For a commentary on "The art of 
angling." etc. 1614, tee Marston, R. B. 1894.1. 

Markham was the pioneer English hack 
writer. He borrowed right and left, wrote with 
ease, and printed his books in many confused 
editions. His first purloining was a reprint of 
the "Book of St. Albans" in 1595 under the 
title "The gentleman's acadamie, or the boke 
of St. Albans, etc. reduced to better form by 
G. M." He is one of the "old farmers” dis- 
cussed by Donald G. Mitchell in his "Wet days 
at Edgewood" (1865.1). 

Marshe, Thomas. A briefe collec- 
tion and compendious extract out of 
the cosmography of Seb. Munster: 
wherein is made ... a true report of 
the nature and properties of certaine 
fowles, fishes, monsters, etc. London, 
1574. 8®. Pre-Linn. 1574.1 
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Marsigli, or Marsili, or Marsilli, 

Luigi Ferdinando (Comte de) [c. 1656- 
1730] Elogy in Bibl. Frang., 17 , 2. pt., 
no. 3. — Leipzig. Gel. Zeit., 1733, 907. 
Life by Angelo Fabroni in Archiv 
Neusten Geschichte. 1. Th., 5. See 
also Quincy, L. D. C. H. D. “ M6- 
moires sur la vie de M. le Comte de 
Marsigli.” 4 vols. Zurich, 1741. sm. 
8®; and Fantuzzi’s biography, Bologna, 
1770. 

Brieve ristr^tto del saggio fisico 

intomo alia storia del mare. Venice, 
1711. 72 p. figs. gr. 4^ 

Pre-Linn. 1711.1 

Lettera scritta al Sig. Ant. 

Vallisnieri intorno all’ origine della 
anguilla. Giorn. Letter. Ital., 1717, 
29, 206. Pre-Linn. 1717.1 

Republished in Acta Vratisl. 6, p. 1690. A 
French version of the first title is: 

Histoire physique de la mer. 

Ouvrage enrichi de figures dessin^es 
d’apres le naturel. Amsterdam, 1725. 
fol. 173 p. 41 pis. Pre-Linn. 1725.1 

Translated into Dutch as '‘Natuurkundijfe 
Beschryving dor Zeen," etc. The Hague, 1786. 
XXV, 216 p. 50 pis. fol. 

— — Danubius Pannonico-Mysicus, 
observationibus historicis, physicis per- 
lustratus et in sex tomos digestus. 6 
vols. [in 3]. Hagae Comitum & Amstelo- 
dami, 1726. illust. fol. 

Pre-Linn. 1726.1 

Tom. IV. De piscibus in aquis Danubiis vi- 
ventibus. Tom. VI. Observation's anatomic® 
in Husone. 

Reviewed in Acta Erud. Lips., 1727; and in 
Comm. Litt. Norimb., 1763. A French trans- 
lation is listed below (1744). 

Lettera ad Antonio Vallisnieri 

il quale portatosi a bella posta sul 
Monte Bolca, ne da una descrizione del 
luogo dove i pesci di mare si trovano, 
etc. (In Vallisnieri, A. De’ corpi 
marini che sui monti si trovano. Vene- 
zia, 1728, 141-150.) Pre-Linn. 1728.1 

Lettera ad Antonio Vallisnieri 

di Luigi Ferdinando Marsilli . . . il 
quale portatosi a bella posta sul monte 
Bolca, ne dk non solamente una per- 
fettissima descrizione, ma espone la 
fotografia del luogo dove i pesci di mare 
e molti crostacei si trovano . . . Con 
una notizia di A. Vallisnieri di un pesce 
di mare pieno d’uova trovato nel monte 
Bolca. (In Opere fisico-mediche stam- 
pate e manoscritte del kavalier Antonio 
Vallisnieri raccolte da Antonio suo fig- 
lio. Venezia, 1733, p. 359-363.) 

Pre-Linn. 1733.1 


Description du Danube, depuis 

la montagne de Kalenberg jusqu’au 
confluent de la riviere Jautra, con- 
tenant des observations g^ographiques, 
hydrographiques, historiques et phy- 
siques. La Haye, 1744. 6 vols. fol. 

Pre-Linn. 1744.1 

Les poissons du Danube. Vol. IV, 33 pis. 

Martens, Friedrich [1635-1699] 
Spitzbergische oder Gronlandische Reise- 
beschreibung, gethan im Jahre 1671. 
Hamburg, 1675, 132 p. 16 pis. 4". 

Pre-Linn. 1675.1 

Various versions follow. 

Viaggio. di Spizberga o Gron- 

landa fatto da Federico Martens Am- 
burghese I’anno 1671 . . . con una 
copiosa relazione di quell’ aggiacciato 
olima, e de gli uccelli, quadruped!, 
pesci, e piante rare, che vi nas-cono, 
colla descrizione delle Balene, e lor 
pesca . . . Bologna, 1680. 264 p. 

ills. 12°. Pre-Linn. 1680.1 

Voyage into Spitzbergen and 

Greenland. (In “ An account of several 
late voyages to the south and north. 

London, 1694) 207 p. pis. 

Pre-Linn. 1694.1 

Fishes, chap. vi. p. 120-129. ^ . 

Full English version; an abbreviated is: 

[A voyage to Spitzbergen, in 

the ship call’d the “ Jonas in the 
Whale,” Peter Peterson of Fn^eland, 
Master, in 1671.1 (In Harris s Coll. 
Voy. and Trav. 1705, vol. 1, 617^33.) 

Pre-Linn. 1705.1 

Of the finned fishes, p- 628. ^ 

There are Dutch translations at Amsterdam, 
1685. and 1710, and there are various abndg 
ments in various collections of 
1694 to 1768. The work is best available to t 
present day English reader in White s edition 
in Hakluyt Soc., Works, no. 18. l»oo. 

Martin, Martin [ 

scription of the western islands of Scot- 
land, containing a full account of their 
situation, extent, soils, product, har- 
bours, bays, tides, anchormg places 

and fisheries. London, 171o. ^ ^ 

Pre-Linn. 1716.1 

The 2nd and augmented ed., the fs* 
been issued in 1703. At Glasgow in 1884. a 
page for page reprint of the 2nd ed. ^ 

This work abounds in rif^ancw to fish an ^ 
fishing, which may readily be located by 
of its detailed table of contents. 

Martyn, Benjamin [16^9 17^1 
Grammatica philosophica, conspectus 
statfis pr^sentis physiologic 
sistens, quatuor partibus. * 

globo terraqueo, etc; etiam partes cor 
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porum animalium et naturam bestia- 
rum, pisoium, insectorum, reptilium per 

dialogos exposita. London, 1735. ng. 
go Pre-Linn. 1735.1 

Martyr, Peter [d^Anghera) [1457- 
1526) For a sketch of his life and work 
and a bibliography of his publications, 
together with a list of books relating to 
his writings, see Schumacher, Hermann 
A. “ Petrus Martyr der Gcschicht- 
schreiber des Weltmeercs. Eine Studie 
(with copious notes) New York, 1879. 
152 p. Also McNutt, F. A., translator 
and editor, cited in footnote below. 

— — Libretto di tutta la navigazione 
del re di Spagna de le isole et terreni 

novamente trovati. Venezia, 1504. 

Pre-Linn. 1504.1 

Contains the first printed account of fishing 
with the remora or gniacanum. .... 

Copy. J. C. H. Reproduced m facsimile in 
Thacher. John Bovd. “Christopher Columbus, 
etc. N. Y.. 1903. vol. II. chap, xv; and in 
Wiener, cited below. 

(Fishing with the remorai (In 

Fracanzio, Montalboddo. Paesi nova- 
mente rctrovati et Novo Mondo, da 
Alberico Vesputio Florenti® intitulato. 

Vicenza, 1507. 120 leaves) 

Pre-Linn. 1507.1 

Second printed account. 

A number of editions and versions of this 
work are known. Copies, 1508 (4 eds.), 1516, 
1517. 1519. 1521. J. C. B. . . 

‘‘Fishing with the remora'* also found in! 

Legatio Babylonica, oceani de- 

cas (decade I), etc. Hispali (Seville], 
1511. Pre-Linn. 1511.1 

De rebus oceanis et orbe novo 

decades tres, etc. Alcala, 1516. 

Pre-Linn. 1516.1 

This latter work, consisting of the three 
decades with or without the addition of the 
fourth and other decades, passed through a 
number of editions, Harris notes Italian and 
German editions of 1520. Others are known 
from Basel. 1521. & Cologne. 1522. Still others 
are 1530 {2 eds.). 1.532. 1533. 1536. 1564 (Ital- 
ian). 1574, 1577 (French). & 1582 (German). 
In 1534. at Venice, appeared a compilation an 
integral part of which wa.s a summary of Peter 
Martyr’s writings on the New World. This w 
reprinted in the 3rd vol. of Ramusio’s_“Delle 
Navigations et Viaggi.” (Q. v.). The issue of 
Peter Martyr printed 1530 seems to have been 
a complete eintion, and an edition of eight 
Decades is accorded to Paris, 1536, by some 
bibliographers, but apparently the first edition 
bearing the words “Decades octo” on the title 
page is: 

De orbe novo Petri Martyris 

Anglerii mediolanensis, protonotarii et 
Carol! Quinti senatoris, decad^ octo, 
diligente temporum observatione et 
utilissimis annotationibus illustratae, 


suoque nitore rcstituac labore et indus- 
tria Richardi Hakluyti Oxoniensis, 
Arngli. Paris, 1587. Pre-Linn. 1587.1 


This edition is dedicated to Sir Walter Ra- 
leigh: “illustri et magnanimo viro Gualtero 

^^Late*r eds. are: Latin. Rotterdam, 1616 and 
its French translation. “Extrait ou recueil des 
lies nouvellomqnt, etc.” Another Latin version 
is ”0i)us cpistolaruni Petri Martyns, etc. 


Decades of the Newe Worlde, 

or West India; contcyning the naviga- 
tions and conquests of the Spaniards 
etc. Written in the Latine tongue 
by Peter Martyr of Angleria; and trans- 
lated into Engiyshe by Rycharde Eden, 
with Oviedo’s Indies . . . etc. Lon- 
don, 1555. Pre-Linn. 1555.1 

Republished in Edwin Arbor's hook,^ 
first three English books on America. Bir- 
mingham, 1885. 

A 2nd English ed. was pubhsiicd at London 
in 1577 un<ler the title of “Rycharde Edens 
History of Travayle in the West and Last Indies 
Ictc.l Augmented and finished by R. \5 dies. 

In the 2nd ed.. p. 211-215. is found the chap- 
ter on “Fishes, and of the manner of fishing. 

extracted from Oviedo. 

A 3rd English ed. is Lok’s extension of Lden. 
dated 1612. This was reprinted at London with- 
out date (c. 1625). . , , ^ . 

A T^rn«^.nt dftv admirable English version is. 


Do Orbe Novo: the eight decades of Peter 
Martyr d'Anghera translated from the Latin 
with notes and introduction by Francis Augus- 
tus MacNutt. 2vols. N. Y.. 1912. vm. 414p. 
(I); 448 p. (II.) 8®. 

Fishing with the remora, vol. I. p. 97: vol. II. 

D 299-3(W. Fish rendered poisonous by eating 
manchineel. vol. II. 372. ^fe_thods of fishing on 
coast of Veneruela. vol. II. 378. 

A modern Spanish edition was issued at 
Madrid. 1892. edited by Asensio. The authori- 
tative French version is that edited by i aul 
Gaffarel, Paris, 1907. 


The author of the “Dc Orbe Novo“ was one 
of the foremost writers of hb day on the nati^al 
and political history of the new world. Hw 
book, either in its parts or as a whole, passed 
through many editions, issues, and translations, 
and the preparation of his bibliography, even 
so far as it relates to fishes only, is a matter ol 
great difficulty. 

The great work of Peter Martyr in the do 
main of natural history was to make known ^ 
Europe the fauna and flora discovered by the 
Spaniards in the new world. 


For critical notes on the origin of the word 
Guiacanum, and on the “fishing with the 
inora" story, see Wiener. L- "Africa and the 
Discovery of America.” Philadelphia, 1920. 
vol. I, p. 61-67. 


Miascall] L[eonard\ [ ‘ -1589] A 

booke of fishing with hooke and line, 
and of all other instruments thereunto 
belonging, etc. Made by Lieonardi 
Miascell] London, 1590. 93 p. 4°. 

Pre-Linn. 1590.1 

“The first part, containing the “Treatise of 
fishing” (clumsily taken and marred in the 
transfer from the “Book of St. Albans” ends at 
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Mascall, L. 

p. 50 in the edition of 1590; the second part at 
p. 93.” — W. &S. 

Other eds. are: 1596, 1600, 1606. 

Mascall was the pioneer fish culturist of 
England. For an analysis of his book and his 
plans for raising fish, see Marston, R. B. 1894.1. 
A modern reprint of the 1st edition with critical 
notes with reference to Mascall’s sources, was 
issued under the editorship of T. Satchell in 
1884. See Mascall, L. 1884.1, 

Massarius, Francisco. Plinii libri 
II. de piscibus cum scholiis Job. Csesarii. 
a Franc. Massario, Veneto, explanati, 
quibus acc. Oppiani Halieuticon. Ar- 
gentinae, 1534. 4^^. Pre-Linn. 1534.1 

7 In nonum Plinii de naturali 

historia librum castigationes & anno- 
tationes. Quisquis de natura aquatil- 
ium ac remotiore piscium cognitione 
edoceri cupis, hunc Massarii commen- 
tarium erne & lege. Basilae, 1537. 32, 
367 p. 8^ Pre-Linn. 1737.1 

Not seen; title from Bosgoed. Cuvier states 
that another ed., published at Paris (1542), con- 
tains both the ninth and thirty-second books of 
the Natural History, w'ith commentaries by 
Massarius. 

Massey, William [1691-1764] Ob- 
servations upon the remora or sucking 
fish. Gentleman’s Mag. & Hist. Chron. 
lUrban’s), 1753, 23, 162. — Dresden 
Mag., 1753, 1, 7. St., no. 4. 

Pre-Linn. 1753.1 

A review of the old literature. 

Matthseus, {respond.) Disser- 

tatio de anguillis. Medic. Siles. Sat 3 Ta, 
Argentorati iStrasburgi, 1673, 20. 4®. 

Pre-Linn. 1673.1 

Georg Frank von Frankenau, pTases. 

Not seen; title from Walbaum. Agassiz gives 
date, 1675. Walbaum <k Boehmer say Heidel- 
berg. 1675. 

Mattheus, Ani. {respond.) Disser- 
tatio de harengis, vulgo halecibus dictis. 
Groningi®, 1649. 8°. Pre-Linn. 1649.1 

Martin Schoock, prases. 

Matthioli, Pietro Andrea [1500- 
1577] For biographical and biblio- 
graphical data, see Fabiani, Guiseppe. 

“ La vita di Pietro Andrea Mattioli 
raccolta delle sue opere.” Siena, 1872. 
X, 83 p. 8®. 

II Dioscoride dell’ excellente 

Dottor P. A. Matthioli cd i suoi dis- 
corsi, con I'aggiunta dell sesto libro dei 
remedi di tutti i veleni de lui nuova- 
mente tradotto & con dottissimi dis- 
cord per tutto commentate. Vinegia 
iVenicei, 1548. Pre-Linn. 1548,1 

Fishes and other animals, in book ii. 

This is the very rare Ist ed. It is sometimes 
dated 1544, that being the date of the “Privile- 


gio.” Other Italian eds. are: Mantua, 1549: 
Venice, 10 eds., 1544-1744. 

Commentarii secondo aucti in 

libros sex Pedaci Dioscoridis de medica 
materia. Venetiis, 1552. fol. 

Pre-Linn. 1552.1 

First known reference to fossil fishes of 
Monte Bolca, in introduction to book v. 

4th Latin ed. Other eds. in Latin: Venice 
(10), 1558-1598; Basel. 1574 & 1598. Of these, 
the authoritative version (Artedi editor), is: 

— Commentarii in libros vi Pe- 
dacii Dioscoridis de medica materia, 
etc. Venetiis, 1565. clxx, 1459 p. 
ills. fol. Pre-Linn. 1565.1 

Contains many figures of fishes copied from 
Rondelet and Salviani. 

Foreign language versions; Lyons, 1572, 
1578, 1620 (French); Salamanca, 1566 (Spanish). 
There are a number of German versions entitled 
"Kreuterbuch,” etc., but as these seem to com- 
prise only the botanical sections of Matthioli's 
commentaries, they are not included here. 

Opera quae extant, omnia. 

Francofurti, 1598. fol. 

Pre-Linn. 1598.1 

Another ed.. Basel, 1674. fol. 

Degl’ ittioliti del Bolca. Vene- 
zia, M. Gimani, 1621. Pre-Linn. 1621.1 

Brocchi, in his "Conchiologia Fossile Sub- 
apennina,” cites an edition of this work published 
in 1552. 

Matthioli was a physician who practised at 
Rome, Trente, Carice, and Prague. His writ- 
ings have to do with fishes mainly as articles m 
diet and for use in medicine. They have passed 
through many editions and translations. 

Maurer, Felix. Von ^ mancherlei 
Fischen und was sie im Wasser essen, 
auch ob sie Athem holen, sehen, horen, 
schreien. ObservUt. Curiosis. Phys., 
Frankfort, 1713, 457-482. 

Pre-Linn. 1713.1 

Not seen. Title from Boehmer. 

Maurice, Count of Nassau-Siegen. 
See Nassau-Siegen, Johann Maurice 
{Count of). 

Maximilian II. See Mercunale, 

Girolamo. 

Medices, Sebastianus. Tractatus de 
venatione, piscatione et aucupio (In 
his Opera. Venice, 1586. fol.) 

Pre-Linn. 1586.1 

The same. Separatim. Colo- 

niffi iColognei, 1588. 8®. 

Pre-Linn. 1588.1 

Other separates; Helmstadt, 1592; Cologne, 
1598; Marburg, 1698. Finally as: 

The same (In Fritsch, A. Cor- 

Dus juris venatorio-forestalis. Leipsic, 

1702.) Pre-Linn. 1702.1 

Copy, 1598 issue, N. Y. P. 
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Meichelbeck, I -c.l500] 

Geschichte des Alpenkloster Benedikt- 
beuren im Walchensee (In Chronicon 
Benedictoburgse. 1753. vol. I, p. 24.) 

Pre-Linn. 1753.1 

According to J. Wimmer, in his "Geschichte 
des deutschen Bodeos," p. 391-392, some ac- 
count is given of Bavarian 6shes. 

Meier, Joachim [c. 1661-17321 Dis- 
sertationes epistolicae de claris Fisclierei, 
necnon de piscinis ct piscatoribus, 
morabilia quaedam. Gottingae. 1695. 
4®. 5 pl 3 . Pre-Linn. 1695.1 

Menander, Carl Frederick (prceses). 
Dissertatio de regia piscatura Cu- 
moensi. Inaug. Dissert. Aboae, 1751. 
48 p. 2 pis. 4°. Pre-Linn. 1751.1 

Fred. Reinhold Brander. respond. 

Ichthyotheologiae prima? line.a'. 

Inaug. Dissert. Abox% 1751. 37 p. 4®. 

Pre-Linn. 1751.2 

Nicolas Malm, respond. 

Mengenberg, Conrad W7i. Kon- 
rad von Megenberg. 

Mentzel, Christian 11622-17011 
Theatri rerum naturalium Brasilia, 
tomus I continens icones aquatiliurn. 
1660. Pre-Linn. 1660.1 

Labelled also "Libri Picturati A. 32-33-34- 
35." These oil painting.s of the natural objects 
of Brazil, are preserved in the great library of 
Berlin. They were painted by George Marc- 
grave. Franz Post and other Dutch artists in 
Brazil, 1638-44. under Count Maurice of Nas- 
sau-Siegen. They were collected and arranged 
in order, by Dr. NIentzel (court physician to the 
Elector of Brandenburg, c. 1660), who wrote a 
preface to them and had them bound up in huge 
volumes with an illuminated frontuspiece — 
probably of his own designing. Vol. I contains 
the fishes, 357 in number. Some o» these paint- 
ings have notes in the handwriting of Count 
Maurice. For further data on their history, see 
Gudger, E. W. "George Marcgrave, etc.” 
(Add. 1912.1). See also Post, Franz, this sec- 
tion. 

De stagno admirando Borussiae 

altemis triennis sponte piscoso et frugif- 
ero. Misc. Acad. Nat. Cur., 1686, 
dec. 2, 4. Pre-Linn. 1686.1 

Mercklein, Georg Abraham [1644- 
1702] Neu aussgefertigtes historisch- 
medicinalisches Thier-Buch, in vier 
Theilen verabfasset; deren handelt . . . 
111. Von Fischen und denen davon in 
der Medicin brauchbaren Dingen, etc. 
Nlimberg, 1696. xxiv, 732, 72 p. 96 
pis. 8®. Pre-Linn. 1696.1 

Ist ed.; 2nd & 3rd, Nuremberg, 1714 & 1739. 
These are probably close reprints of the first; 
the third having the same number of pages. 

Mercuriale, Hieronymus [Girolamo] 
[1530-1606] De arte g>'mnastica libri 


sex. In quibus exercitationum omnium 
vetustarum genera, loca, morte facul- 
tates, & quid quid de niq. ad corpora 
humani exercitationes pertinet, dili- 
genter explicatur. . . . Ad Maxi- 
milianum 11. Imperatorem. Venetiis, 
1573. xii, 308, xxiv p. fig.s. 8®. 

Pre-Linn. 1573.1 

Fishes, p. 181. 

2nd ed. with many figs, added. Title from 
Hecksher sale catalogue. 

Merian, A/aria Sibilla, afterwards 
Graff. [1647-1717] Dissertatio de 
generatione & metamorpliosibus in- 
sectorum Surinamensium . . . item ap- 
pendix transfonnationum piscium in 
ranas & ranarum in pisces. Amster- 
dam, 1719. fol. pis. Pre-Linn. 1719.1 

The Ist ed. of the "Metamorphosis Insec- 
torum Surinamensium" was issued Amstelo- 
daiiii. 1705 in two texts. Latin & Dutch. The 
1719 ed. also appears in Dutch. third ed. in 
Latin appeared in 1726, & a Dutch version of it 
in 1730. Some copies have Latin and French in 
parallel columns, others Latin & Dutch. 

Interesting as the first known reference to the 
fact that the tadpole is a stage in the transfor- 
mation of fishes into frogs. See abo Cappeler, 
M. A. Add. 1767.1. 

Meirett, Christopher [1614-1695] 
Pinax rcruni naturalium Britannicarum 
continens vegetabilia, anirnalia et fos- 
silia, in hac insula reperta inchoatus. 
Londini, 1666. xxviii, 221 p. 8®. 

Pre-Linn. 1666.1 

Thb contains some notes on fishes. 

Other eds.: London. 1667 <k 1704. 8®, 

Meulen, S. van der [fl. 1700] Groote 
vissery. Amsterdam, ic. 1700i. 

Pre-Linn. 1700.1 

Contains 16 engravings by .\drian van der 
Laan, from drawings by Van der Meulen and 
others (ali relating to the herring fishery). 

Meurer, Noe. Wasser-Recht, ftir- 
nehmlich des weitberiihmbten und golt- 
reichen Rheinstroms, . . . Item von 
. . . Salmen. Collen iCollej, 1563. 4®. 

Pre-Linn. 1563.1 

Fishes, p. 112-115. 

Jag Und Forstrecht, . . . auch 

den Wildtbanen, Fischereyen und was 
solchen anhangt. Franckfurt, 1582. 
189 leaves, fol. Pre-Linn. 1582.1 

"189 folios, the first four of which are not 
numbered. Printed by Peter Schmid, in 1581 
and containing engravings by Jost Amman, 
chiefly from the "Jag und Weydwerck Buch," 
also published by Feyerabends, to which this 
volume closely corresponds in size. t>'pe, paper 
and illustrations.” — W. & S. 

Another ed., Marburg, 1618. 270 p. fol. 

Tractatus juridicus de alluvione 

insulis, alveo et jure aquatico oder vom 
Wasser-Recht. Nlimberg, 1733. 8®. 

Pre-Linn. 1733.1 
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Meyer, Johann Daniel. Angenehmer 
und nutzlicher Zeitvertreib mit Be- 
trachtung curioser Vorstellungen all- 
erhand kriechender, fliegender, und 
echwimmender aus dem Land und 
Wasser sich befindender und nahrender 
Thiere, so wohl nach ihrer Gestalt und 
ausserlichen Beschaffenheit, als auch 
nach der accuratest davon verfertigten 
Structur ihrer Scelette oder Bein-Kor- 
per, nebst einer physikalisch und ana- 
tomisch, besonder aber osteologisch 
und mechanischen Beschreibung der 
selben nach der Natur gezeichnet, ge- 
mahlet und in Kupfer gestochen. 3 
vols. Nurnberg, 1748-56. 240 pis. 

fol. Pre-Linn. 1748.1 

This work, by a painter of Nuremberg, con- 
sists of fine figures of fishes arranged without 
order. The accompanying text is very poor. 
Issued in parts: I. 1748. 100 copper plates; II, 
1752. 100 pis.; Ill, 1756. 40 pis. Reviewed in 
Comm, de Rebus, 1748, 2, 83. 

Moehring, Paul Heinrich Gerhard 
[1710 or 20-1792] Rajae clavataj auc- 
torum adfinis. Acta Acad, Leop. 
Carol. Nat. Cur., 1742, 6 , 483-484. 

Pre-Linn. 1742.1 

Raja varia, corpore medio gla- 

bro, cartilagine transverso in dorso et 
ventre, triplici aculeorum ordine in 
cauda. Acta Acad. Leop. Carol. Nat. 
Cur., 1742, 6 , 485-486. 

Pre-Linn. 1742.2 


Published anonymously by the first of three 
anatomists of this name, and believed to be one 
of the earliest formal treatises on the subject. 

See also Severinus, M. A. in this section. 
Several times republished: first as, “The anat- 
omy of the human bones, nerves .... to which 
is added his treatise of comparative anatomy/’ 
etc. 2 vols. Edinburgh. 1785; second, as 
“Trait4 de r anatomic compar4e, etc.” Paris, 
1786; also included in Walbaum. J. J. “Petri 
Artedi Renovati. Pars. ii. Philosophia Ich- 
thyologica.” Grypeswaldi®, 1789, 184-192; 
also in “The works of Alexander Monro. M. D, 
(primus), with the life of the author.” Edin- 
burgh, 1781. pis. 4®. 

Translated into German, as "Sfimmtliche 
Werke” with the “ Vergleichcnden Anatomic” 
annexed, Leipzig, 1782; and the latter pub- 
lished as a separate brochure at Gottingen, 1790. 
Finally the treatise on comparative anatomy 
was published at Edinburgh, 1791, as an appen- 
dix to “A system of anatomy and physiology 
w'ith the comparative anatomy of animals,” etc. 
compiled by A. Fife (chiefly from the works of 
A. Monro, primus) and revised by J. Rother- 
ham. 

See also Monro, A. (secundus), 1785.1. 

Montanus, Arnoldus [ -1687] 

Gedenkwaerdige gesantschappen der 
Oost-Indische maatschappy in 't Ve- 
reen. Nederland, aan de Kaisaren van 
Japan, . . . beschryving van dieren, 

. . . etc. Amsterdam, 1669. viii, 
471 p. pis. fol. Pre-Linn. 1669.1 

Japanese fishermen & fishing, p. 55 A 279. 

This was often republished and translated. 

De nieuwe en onbekende We^ 

reld; of beschryving van America en 
Zuid-land, etc. Amsterdam, 1671. foL 

Pre-Linn. 1671.1 


Raja varia, dorso medio glabro, 

unico aculeorum ordine in cauda. 
Artedi, Ichthyol. gen. 37. syn. 102. 
Acta Acad. Leop. Carol. Nat. Cur., 
1742, 6 , 482^83. Pre-Linn. 1742.3 

Moffett, or Moufet or Muffet, 

Thomas [1553-1604] Insectorum sive 
minimorum animalium theatrum: olim 
ab E. Wottono, C. Gesnero, T.que 
Pennio inchoatum: tandem T. Moufeti 
. . . opera . . . concinnatum, auctum, 
perfectum; et ad vivum expressis iconi- 
bus . . . illustratum. Londini, 1634. 
XX, 326 p. illust. fol. Pre-Linn. 1634,1 

Contains 2 excellent figures of Hippocampus, 
the male having the brood pouch well developed. 
Copy, A. M. N. H. 

The same. English version. 

(In Topsell, Edward. History of foure- 
footed beastes, etc. London, 1658. 
p. 889-1130). Pre-Linn. 1658.1 

MonrOt Alexander (primus) [1697- 
1767) An essay on comparative anat- 
omy London, 1744. 138 p. 8 ®. 

Pre-Linn. 1744.1 


This compilation contains data on fish^ and 
fishing in the new world. Translated, it ap- 
peared as: 


America, being the latest and 

nost accurate account of the New 

Yorld, etc. London, 1671. 

’ inn lfi7l.2 


J. Ogilby's version. See 1671.1. 

Montalembert, Reni (Marquis de) 
[1714-1800] (Observation sur la fon- 
taine de Gabard en Angoumois, dans 
laquelle on trouve des brochets aveugles 
et ceux qui sont borgnes, le sopt tous 
de Toeil droit.] M4m. Acad. Sci. Pans, 
1748, hist., 27-28. Pre-Linn. 1748.1 


Moor, Bartholojnceus. De piscium et 

avium creatione oratio habita 

Idus Aprilis Harderovici MDCGAvi. 

Harderovici (Harderwijki, 1716. ^ P- 
40 Pre-Linn. 1716.1 

Not seen. Date according to Agassiz. 
goed, Carus A Engelmann. Boehmer, and Oro- 

now say 1721. 

Moore, {Sir) John. England’s in- 
terest, or the gentleman and farmers 
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friend, with the angler's sure guide. 
Instructions for ordering of fish ponds, 
and for the increasing of fish. London, 
1703. 166 p. 12^ Pre-Linn, 1703.1 

2nd ed. (let undated); others: London, 1705, 
1707, 1721. The last, augmented, is: 

The angler’s guide. Instruc- 
tions for the profitable ordering of fish 
ponds, and for the increase of nsh, and 
a guide for young anglers, teaching 
them the best method of catching trout, 
carp, barbels, jacks, pikes, perch, roach, 
dace, etc. London, 1721. 12®. 

Pre-Linn. 1721.1 

Mor de Nigro Monte, Georgius. 
Tractatus novus, elegans, omnium 
pulcherrimus et doctissimus de jure 
venandi, aucupandi et piscandi. Spine, 
1602. vi, 144, xvi p. 4°. 

Pre-Linn. 1602.1 

Other eds.: Spirs, 1605. 1612. 1692. Also 
found in Fritsch, A. Pre-Linn. 1702.1. 

Morand, Sauveur [1697-1773] Ob- 
servation sur une carpe dans la quelle 
on voyoit distinctement d’un c6t6 les 
oeufs et de* I’autre la laite. M^m. 
Acad. Sci. Paris, 1737 (1740), hist., 
51-52. Pre-Linn. 1740.1 


London, 1734 (1735), 38 , 315-318. 
Ibid., 1735 (1738), 39 , 112-114. 

Pre-Linn. 1735.1 


Index pisciura in Ichthyogra- 

phia Willughbyana vel descriptorum 
vel depictorum, eorum nominuin Angli- 
canorum, Belgicorum, Germanicorum, 
Gallicorum, Italicorum, Lusitanicorum, 
etc. Additis synonymis per varias Mag- 
na Britannia provincias usitatis, etc. 
(In Willughby, F. De historia piscium 
libri quatuor, etc. Londini, 1743.) 1740, 
12 p. fol. Pre-Linn. 1740.1 

The printers’ subscription at the end of this 
paper bears date, 1740. The Dictionary of 
National Biography e:i^ressly states that Mor- 
timer prepared this index es^cially for the 
1743 edition of Willughby. Evidently there 
was some delay in issuing the whole volume, 
hence the discrepancy in dates. 

[An account of the horn of a 

swordfish struck several inches into 
the side of a ship). Phil. Trans. Roy. 
Soc., 1741 (1744), 41, pt. 2, 862-864. 

Pre-Linn. 1744.1 


The description of a fish named 

Opak guiniensiujn i= Lamjrris guttata], 

shewed to the Royal Society by Mr. 

Ralph Bigland. Phil. Trans. Roy. Soc. 

1750, 46, 518-520. figs. 

Prf-Linn. 1750.1 


Morhard, Joan. Tractatus de mi- 
raculis . . . Argentinse, 1631. 4®. 

Pre-Linn. 1631.1 

Liber iii. De piscibus, p. 202; de piscibus in- 
gentis magnitudinifi, p. 205; de piscibus magnis, 
p. 208; de piscibus in aquis dulcibtis, p. 216. 

Moriggia, Paolo. Historia della 
nobilt^ et degne quality del Lago Mag- 
giore, nella quale si descrive dove nasce 
il fiume Tecino e sua uscita; con la 
lunghezza e larghezza del Lago, e tutte 
le sorti di pesci ch’ egli produce. Mi- 
lano, 1603. 8°. Pre-Linn. 1603.1 

Moritz, Count of Nassau-Siogen, 
see Nassau-Siegen, Johann Maurice 
{Count of). 

Moro, Anton Lazzaro [1687-1764] 
De’ crostacei e degli altri marini corpi 
che si truovano su’ monti. Libri due. 
Venezia, 1740. 8 pis. Pre-Linn. 1740.1 

*’Parla del pesci marini che si truovano eul 
Bolca monte (Tel Veronese e spiegasi come sie- 
novi andati." Dal Nero. 

Mortimer, CromujeW 1 -1752] An 

account of Mr. Mark Catesby’s essay 
towards the natural history of Carolina 
and the Bahama Islands, with some 
extracts out of the sixth and seventh 
setsfishes n. Phil. Trans. Roy. Soc. 


Mortimer, J . [c. 1656-1736] The 

whole art of husbandry, or, the way of 
managing and improving of land, etc. 
By J. M. Esq., London, 1707. 8®. 

Pre-Linn. 1707.1 

Book VI. chap. 21. “Of fish-ponds, how to 
store, manage and order them for each sort ox 
fish, etc.** 

Other eds.: London, 1712, 1716, 1721; 1753 
(German); 1765 (French). 

Morton, John [c. 1671-1726] The 
natural history of Northamptonshire; 
etc. London, 1712. 597 p. 14 pis. 

fol. Pre-Linn. 1712.1 

Fishes, p. 418-423. 

Morton, Thomas [c. 1590-1646] New 
English Canaan; or New Canaan, con- 
taining an abstract of New England. 
Composed in three bookes. . . . IL 
The natural indowments of the coun- 
trie, & what staple commodities it 
yeeldeth, etc. 1632. Pre-Linn. 1632.1 

“Of the fishes, and what commodity they 
prove.” 

Reprinted in Force’s Historical Tracts, 2 , 
tract 5. Extracts in Kept. U. S. Fish Comm. 
1871-72 (1873). 157-159. 

Moscardo, Ludovici. Note overo 
memorie del Museo del Conte Lodo- 
vico Moscardo, etc. Padua, 1656. 

Pre-Linn. 1656.1 

Ist ed. Monte Bolca fishes, p, 182. 
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Moscardo, L. 

The same, 2nd ed. 2 vols. [in li 

Verona, 1672. figs. fol. 

Pre-Linn. 1672.1 

Vol. I, fossil fishes, p. 182, figs.; recent fishes, 
224-231. figs. 

Moufet, Thomas. See Moffett, 
Thomas. 

Miiller, W. J. Die Africanische auf 
der Guineischen Goldcust gelegene 
Landschaft Fetu. Niirnberg, 1675. 
pis. 8°. Pre-Linn. 1675.1 

Fisheries, 219-240. 

Munster, Sebastian [1489-1552] Cos- 
mographia, Beschreibung aller Lander, 
etc. Basel, 1543 |or -44}. fol. 

Pre-Linn. 1543.1 

First issue of a popular work which passed 
through many eds. Some are; Basel, 1646, 1660 
& 1662; and (Germ.) Basel, 1678 & 1621; — all 
sm. fol. The most prized ed. is the 1550. Copies, 
1 552 ed. Col. & N. Y. P. Seen by us is: 

Cosmographiae universelle Ub. 

VI. Basiliai, 1552. Pre-Linn. 1552.1 

Contains some data on fish and fishing. 

Muffet, Thomas. See Moffett, 
Thomas. 

Muralt, Johannes von [1645-1737] 
Examen anatomicum Musielce fluvia- 
tilis. Ephemer. Acad. Nat. Cur., 1682 
(1683), ann. 1, 124-128. — Amphithea- 
trum Zootomicum. (Valentini, M. B.), 
1720, pt. 2, 132-133. Pre-Linn. 1683.1 

Examen anatomicum trutta 

magnae. Misc. Acad. Nat. Cur., 1682 
(1683), dec. 2, ann. 1, 128-129.— 
Amphitheatrum Zootomicum. (Valen- 
tini, M. B.), 1720, pt. 2, 121-122. 

Pre-Linn. 1683.2 


Exercitationes medicae, ob- 

servationibus et experimentis mixtae. 
Amstelodami, 1688. 12°. 

Pre-Linn. 1688.1 

Anatomy of Mustela and Anguilla. 

Zoologia seu animalium con- 

templatio physica, philosophiae et medi- 
cinae studioses pernecessaria. Tiguri 
iZurichi, 1709. 382 p. 8°. 

Pre-Linn. 1709.1 

Contains data on Swiss fishes. 


Zoologiae continuatio de avibus, 

piscibus, serpentibus et insectis. Ti- 
guri, 1709-10. 8°. Pre-Linn. 1709.2 


Musgrave, William [c. 1655-1721] 
An account of some experiments relat- 
ing to digestion and of a large bed of 
glands observed in the stomach of a 
jack [fish]. Phil. Trans. Roy. Soc., 
1684, 14, 699-701. 2 figs. 


Musurus, Marcus (Archbishop of 
Malvasia) (editor) [1470-1517] Oppia- 
nou 'Alieutikon biblia pente. Oppiani 
de natura seu venatione piscium libn 
quinque (Edited by M. Musurus). 
Florentiaj, 1515. 8°. Pre-Linn. 1515.1 

St€ eIso Oppidn» Prc-LiDD* 1 515.1* 


Mylius, Gottlieb Friedrich [1675-1726] 

lemorabilium Saxoniae subterran^ 

e. Des Unterirdischen Sachsens selt- 

imer Wunder der Natur, etc. 2 vol^s. 

eipzig, 1709-1718. SO & 89 P- ^ 
40 Pre-Linn. 1709.1 






• a 1 


.t ^ BA 


described. 

2nd ed., Leipsic, 1720. 


N 


N, Voyages au cotes de Guin6e & en 
Am^rique. Amsterdam, 1719. 416 p. 
illust. Pre-Lirm. 1719,1 

Marine fishes of Guinea, p. 69-70. pL Fight 
between swordfish and whale, p. 69. Fislies of 
8t. Thomas, p. 152-160. 3 pb. Manta, p. 157- 
160. fig. 

Copy, A. M. N. H. 

Nassau-Siegen» Johann Maurice 
{Count of) Governor-general of Dutch 
Brazil, 1637-1644. Friend and patron 
of Marcgrave and Piso in their work 
on the natural history of Brazil, and 
possibly joint painter with Marcgrave 
of the plants and animals illustrated in 
the “ Historia Naturalis Brasilia.” See 
hereon, George Marcgrave,” etc., by 
E. W. Gudger, Add. 1912.1. Also 
Mentzel, Christian, & Post, Franz. 
(This section.) 

Neck, Jacob Cornelisz van. Journal 
ofte dagh-register . . . dor de acht 
shepen van Amsterdamme, onder . . . 
Jacob Cornelisz Neck . . . ende Wy- • 
brandt van Warwick ... in den jure 
1598, etc. Amsterdam, 1600. 40 folios 
& append, obi. 4°. Pre-Linn. 1600.1 

Fishing scene at isle of Mauritius, folio 6. pi. 
2; at Gammelamme, folio 35, pi. 15. 

Het tweede boeck, journael ofte 

dagh-register, etc. Middelburch, 1601. 
60 folios & append, obi. 4®. 

Pre-Linn. 1601.1 

Fishing scene at Mauritius, folio 7. City of 
Gammelamme with fishing scene, folio 40. pi. 15. 

Other eds.: Amsterdam. 1601 & 1608. Ver- 
sions in other languages are: 

Le second libre, journal ou 

comptoir; contenant le vray discours et 
narration historique, du voyage fait par 
les huit navires d’Amsterdam . . . sous 
la conduite . . . Nec & . . . War- 
wick. Amsterdam. 1601. fol. 

Pre-Linn. 1601.2 
Another ed., Amsterdam, 1609, 

A journal, or dayly register of 

the voyage accomplished by six leight) 
ships of Amsterdam to the East Indies. 
London, 1601. 4°. Pre-Linn. 1601.3 

Historiale beschryvinge, inhou- 

dende een waerachtig vernael . . . acht 


schepen vom Amsterdam. Amsterdam, 
1619. Pre-Linn. 1619.1 

All the above in N. Y. P. For other versions 
(not seen by us and not known to contain the 
data cited above), consult P. A. Thiele, Add. 
1867.1 

Neckham, Alexander {Abbot of Ci- 
rencester) (1 157-1217) De naturis rcruin 
libri duo. (MS. c. 1180) 

Pre-Linn. 1180.1 

Edited by Thos. Wright and published under 
the direction of the master of the rolls in "Chron- 
icle & Memorials of Great Britain <fc Ireland in 
the Middle .4ges." I.ondon, 1SG3. 34 . Ixxviii, 
521 p. See Wright. Thomas. 1S()3.1. 

Book II. chaps. 22-46, treat of fishes; chap. 
47, of the construction of a fishing net. 

Needham, John 7'urherville [1713- 
1781) An account of some new mi- 
croscopical discoveries . . . Likewise 
observations on the supposed embryo of 
the .sole-fish fixed to the bodies of 
shrimps, etc. London, 1745. vii, 126p. 
6 pis. 8®. Pre-Linn. 1745.1 

"On the supposed embryo of the sole-fish 
fixed to the body of shrimps," pt. iv. Egg of 
the ray, chap. 10. 

First issued under initials N.. T. Second 
issue (also 1745) bore author’s name. 

Nouvelles d6couvertes faites par 

le microscope, etc. Leide, 1747. 8 pis. 
8°. Pre-Linn. 1747.1 

The egg of the ray, p. 108. 

Another French ed., Paris, 1750. 

Needham, Walther [c. 1631-1691] 
Disquisitio de formato foetu. London, 
1667. 12°. Pre-Linn. 1667.1 

Republished, Amsterdam. 1668. 

Respiration of fishes considered. 

Descriptio anatomica Cyprini. 

(In Valentini, M. B. j^phitheatrum 
zootomicum Francofurti, 1720, pt. 2, 
123-124. pi. 73.) Pre-Linn. 1720.1 

Descriptio anatomica Lucii et 

Alosffi (In Valentini, M. B. Amphi- 
theatrum Zootomicum, Francofurti, 
1720, pt. 2, 122-123. pi.) 

Pre-Linn. 1720.2 

De biolychnio & ingressu aeris 

in sanguinem. 

Not seen by us. Our only reference from 
M. B. Valentini’s " Amphitheatruro zootomi- 
cum," 1720. {q. r.) 
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Nelson, William {Barrister) \fl. 1720] 
The laws of England concerning game. 
Of hunting, hawking, fishing, and fowl- 
ing, etc. London, 1727. xx, 300 p. 

Pre-Linn. 1727.1 

Other eds.; 1732, 1736, 1751. 1753, 1762. 

Neucrantz, Paul [1605-1671] De 
harengo, exercitatio m^ica in qua prin- 
cipis piscium, exquisitissima bonitas, 
summaque gloria, asserta et vindicata. 

Lubecae, 1654. 88 p. 4®. 

Pre-Linn. 1654.1 

Nieremberg, Juan Eusebio [1595- 
1658] Historia natura, maxime pere- 
grinae^ libris xvi. distincta. In quibus 
rarissima naturae arcana, ... & ig- 
nota Indiarum animalia, quadrupedes, 
aves, pisces, reptilia, insecta, zoophyta, 
plantae, metalla, lapides, & alia mi- 
neralia, fluviorumque & elementorum 
conditiones, etiam cum proprietatibus 
medicinalibus describuntur; etc. Ant- 
verpiae, 1635. 502 p. 50 leaves, figs, 
fol. Pre-Linn. 1635.1 

Fishes, book xi. 

Several editions in Spanish. 

Copies, 3 eds., Arn. 

Filosofia curiosa y tesoro de 

marviglias de la naturale^a. 2 vols. 
Madrit, 1637. 8®. Pre-Linn. 1637.1 

Curiosa y occulta filosofia de 

las maravillas de naturale^a, que con- 
tiene historias muy notabiles — secre- 
tes y problemas de la naturale^a. Ma- 
drit, 1643. 8°. Pre-Linn. 1643.1 

Another edition, apparently identical with 
the above, Barcelona, 1644. 8®. ... 

Of this author, professor of physiology in the 
royai academv of Madrid, and of his book, 
Cloquet remarks: “Le j^suite Nieremberg, dans 
cet ouvrage qui n'est qu’une compilation sans 
goftt et sans jugement. a montr^ de I'^rudition, 
mais n’a avanc4 en rien I’histoire naturelle des 
poissons dont il a parl6. non plus que celle des 
autres objets dont il a traits dans son livre. 

Nieuhof, Joan [c^. 1610-1672] Het 
Gezantschap der Neerlandtsche Oost- 
Indische Compagnie aan den grooten 
Tartarischen Cham, den tegenwoordi- 
gen Keizer van China . . . 1655-1657, 
etc. Amsterdam, 1665. xii, 208, 258 p. 
148 pis. ills. fol. Pre-Linn. 1665.1 

Contains numerous notes on hshes. 

Other eds.: Amsterdam, 1670, 1693. toi. 
Versions in various languages follow. 

L’ambassade de la Compagnie 

orientale des Provinces Unies vers 
Pempereur de la Chine, etc. Amster- 
dam, 1665. Pre-Linn. 1665.2 

Another French ed., Amsterdam, 1682. 

Die Gesandschaft der Ost- 

Indischen Gesellschaft in den Vereinig- 


ten Niederlanden an den Tartarischen 
Cham, etc. Amsterdam, 1666. iv, 
444 p. 144 pis. fol. Pre-Linn. 1666.1 

Other German eds.: Amsterdam, 1669, 1675; 
also found in Arkstee & Merkus, Allg. Hist. 
Reisen. 1749, vol. V. 

- Legatio Batavica ad magnum 


Tartari® Chamum, etc. Amsterdam, 
1668. Pre-Linn. 1668.1 

An embassy from the East 


India Company of the United Prov- 
inces to China, etc. London, 1669. 
fol. Pre-Linn. 1669.1 

Gedenkwaerdige zee en lantreize 


door de voomaemste lanschappen van 
West en Oostindien. 2 pts. lin 1] Am- 
sterdam, 1682. xii, 240, Iv, 308 P* 

Pre-Linn. 1682.1 

Descriptions & figures of 40 fishes, p. 268- 

281, part ii. , . j 

Parts I & II were also separately issued under 

the following titles: 

Gedenkweerdige Brasiliaense 

• A ATI 


lee- en lant-reize . . . Beneffens een 
Dondige beschryvingh van 
Sfeerlants Brasil. Amsterdam, lb»2. 
3 ls. fol. Pre-Lmn. 1682.2 

Zee- en lant-reize, door ver- 

. Y -1 _ 


cheide gewesten van Oost-Indien . 
nzonderheit een wijtloopig verbal der 
tad Batavia. Amsterdam, 1682 . 

»ls. fol. Pre-Lmn. 1682.d 

Another cd., 1693. 

Fortv fishes figured <k described, p. 2 d» 
English translations of Nieuhof s voya^« ^ 

Jratil and the East Indies are v?l II: 

orm in Churchill’s "Voyage. ^^04. vol. i . 
nnkerton’s "Voyages.” 1811. vol. VII. and 

.813, vol. XIV. » j* c Uoa Knvs been 

His notes on East Indian fishes nave 

:ollected as: 

Pisces Indiae Orientales (ini 

Appendix ad historiam naturalem pi? 

Zm (In Willughby, F De histona 

Piscium, etc. Oxonu, 1686.1 

Ninmero, Jacobus {respondj) Dis- 
putatio juridica d?. jui-e ^enand^ aueu 
oandi et piscandi. Inaug. Dissert. 

Marpurg* (Marburg). 3^P\"604. 1 

G. Antonius. prases, 

Nobbes. Robert [1652 -c IJf 1 Tji® 
complete troller,_ or, the art of troltog. 
With a description of all the 

j^^reJ^S r^ ^ 

1805 & 1814. 
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NoSli Memorial alphab^^tique 

des matiSres des eaux et forets, pesches 
et chasses. Paris, 1737. 4°. 

Pre-Linn. 1737.1 

Nollet, Jean Antoine [1700-1770] 
M4moire sur Fouie des poissons et sur 
la transmission des sons dans I’eau. 
M4m. Acad. Sci. Paris, 1743 (1746), 
199-224. pi. Pre-Linn. 1746.1 

Nonnius, LvAovicas [c. 1553- ] 

Ichthyopha^a sive de piscium esu 
commentarius. Antwerp, 1616. 176 p. 
8 pis. 8®. Pre-Linn. 1616.1 

A learned work which reflects the attitude of 
the physicians of the time. 

Copy, A. M. N. H. 

Diaeteticon, seu de re cibaria 

libri IV. AntwerpicB, 1627. 8®. 

Pre-Linn. 1627.1 

Other eds.: Antwerp!®, 1633 <k 1645. 

North, Roger [1653-1734] A dis- 
course of fish and fish-ponds. Done 
by a person of honour. London, 1713. 
79 p. sm. 8®. Pre-Linn. 1713.1 

Treats especially of culture of carp. 

Osmund Lambert, in his “Angling literature 
in England." calls this “the principal English 
work of early date on fish-culture." 

Other issues: London, 1714, 1715, & 1773. 
The lost only has the author’s name on the 
title-page. The “Discourse” was appended to 
hU “The gentleman farmer," 1726; and to .41- 
bin’s “Esculent fish,” 1794. For this work and 
its 1835 reprint, see North, R., vol. II, p. 200. 
A French version is: 

Trait6 des 6tangs, des viviers, 

des canaux, etc. Paris, 1717. 

Pre-Linn. 1717.1 

Nozeman, Cornelius [ -1786] 

Beschrijving van den rivier-harder 


[Cyprinus dobula]. Uitgez. Verh. 1757, 
1, 576-580. Pre-Linn. 1757.1 

Beschryving van een onge- 

meenen inlandsen vis. {Liparis harba- 
fus.l Uitgez. Verh., 1757, 1, 581-584. 
figs. Pre-Linn. 1757.2 

Beschrijving van een zeldzamen 

vis [Argentina sp.]. Uitgez. Verh., 1758, 
3, 381-386. figs. Pre-Linn. 1758.1 

Nuenning, Jodocus Herman, & Co- 

hausen, J. H. Commercii litterarii dis- 
sertationes epistolicae historico-physico- 
curiosae . . . de glossopetris, lapidibus 
cordiformibus, . . . cum utriusque his- 
torica bibliographia et pra3fatione epi- 
critica S. E. E. Cohausen (fee. 3 vols. 
Francofurti ad Moenum, 1746-50. 8®. 

Pre-Linn. 1746.1 

Nylant, P., & Hextor, J. van. 
Schouw-tooneel der aertsche schep- 
sclen; afbeelding allerhande inenschen, 
beesten, vogelen. visschen enz. Am- 
sterdam, 1672. o vols. 160 pis. 4®. 

Pre-Linn. 1672.1 

Translated into German as: 

Schauplatz irdischer Geschopffe 

worinnen allerhand Menschen, unver- 
niinfftige Thiere, Vogel, Fische, und 
dergleichen, sampt Beschreibung ihrer 
Gestalt, Beschaffenheiten, Natur, V'er- 
mogen, Eigenschafften und Xeigungen 
vorgestellet werden . . . etc. Osna- 
brtick, 1678. 160 figs. 4®. 

Pre-Linn. 1678.1 

Part iv: Die Abbildung und Beschreibung 
allcrlei Fische. p. 237-308. 


o 


\ 


0,t D. C. Acipenseris sive sturionis 
anatome. Nouv. Lit. Germ. Hamburg, 
1703, 325. Pre-Linn. 1703.1 

Observatio de sexu salmonum. 

Nouv. Lit. Germ. Hamburg, 1703, 364. 

Pre-Linn. 1703.2 

Odoric of Pordenone (Friar Beatus) 
[c. 1286-1331] For brief sketches of 
Friar Odoric, see those by Henry Yule 
and C. R. Beazley in Encyclopa'dia Bri- 
tannica (lltli ed.), 1911, vol. XX; and 
by O. Hartig in the Catholic Eincyclo- 
pa'dia, New York, 1911, vol. XII. Fur- 
ther biographies are referred to in these 
articles. 


Odorichus de nebus inoognitis. 

Pesaro, 1513. Pre-Linn. 1513.1 

First ed. Reprinted in vol. II of Ramusio's 
“Naviatione e Viaggi,” ed. (2nd) of 1574. and 
in the ed. of 1583. An early English version, 
probably the first, is: 

Journall of Frier Odoricus . . . 

concerning strange things which he 
sawe among the Tartars of the East. 
(In Hakluyt, R. The principal naviga- 
tions, voyages, trafiques and discover- 
ies of tl’e Engli.sh nation. 1599, vol. II, 
p. 53-()7.) Pre-Linn. 1599.1 

This 'Movirnal" passed through many edi- 
tions and versions — too numerous to list here. 
The l)est eds. are tho.se by Asquine, Udine, 1737; 
G. Yenni. Venice. 1761; H. Yule (“Cathay and 
the way thither”). I.ondon. 1866. (Hakluyt Soc., 
Works, no. 361; & H. Cordier. Paris, 1891. An 
excellent English version (apparently a reprint 
of Hakluyt’s 1599 edition) is: 

The journall of Frier Odoricus, etc. (In Ash- 
ton, J. (editor). The voiage and travayle of Sir 
John Mandcville Knight. London, 1887. 289 
p. 12®.) p. 221-265. 

Fishes which cast themselves ashore, chap. 
VI. Fishing with the cormorant — earliest 
known reference, chap. ix. 

For the latest English version known to us, 
see Odoricus of Pordenone (Friar), 1915.1. 

Ogilby, John [1600-1676] America, 
being an accurate description of the 
new world, containing . . . their pe- 
culiar plants, beasts, birds and serpents. 
London, 1671. 675 p. 41 pis. 

Pre-Linn. 1671.1 

Contains descriptions of various kinds of 
fishes, copied from earlier writers. 

This is a translation of Montanus, Arnoldus. 
“De nieuwe en onbekende Wereld, etc.” See 
Montanus, A., this section, 1671.1 


Olafsen, Jon. Ichthyo-Graphia Is- 
landica, eller underretning om de fiske 
som leve salt og ferskt vand udi Is- 
land sammen skreven i Kjobenhavn anno 
1737. 131 p. 4°. Pre-Linn. 1737.1 

This valuable MS. to which reference is made 
by F. Faber in his "Naturgeschichte der Fische 
Islands.” 1829, is in the library of the British 
Museum (Natural Historj')* 

Olaus Magnus. See Magnus, 

Olaus. 


Oldmixon, John [1673-1742] The 
British empire in America, etc. 2 vols. 
London, 1708. 8°. Pre-Linn. 1708.1 

Scattered notes on fishes throughout. Fishes 
of the Caribbean, vol. II, p. 176-180; 190-191. 


Olearius, Adam [1600-1671] Mos- 
covitische und Persianische Reisebe- 
schreibung. Slesvic., 1647. fol. 

Pre-Linn. 1647.1 

Other issues: Schleswig, 1656, 1663, 1671; 
Hamburg, 1669; Paris (French). 1656. 1659. 
1679: Amsterdam. 1666, 1627. 1651 (Dutch); 
Utrecht, 1651 (Dutch). An English version is: 


The voyages & travels of the 

ambassadors sent by Frederick, Duke 
of Holstein to the Great Duke of Mus- 
covy, and the King of Persia. Begun 
in . . . 1633 and finish’d in 1639 . . • 
Whereto are added the travels of J. A. 
de Mandelslo . . . from Persia, into 
the East-Indies. Containing a . . • 
description of Indosthan, the Mogul s 
Empire, the oriental islands, Japan, 
China, &c . . . In III books . . • 
London, 1662. xxiv, 424, iv, 287 p. 

4 pis. 7 maps. 4». jge2.1 

Fishes and fishing in Volga river and Caspian 

2nd ed. (Olearus only), London, 1669. Copy. 
N V P. 


Gottorffische Kunst-Kammer, 

worinnen allerhand ungemeine Sachen, 
so theils die Natur, theils kiinstliche 
Hande hervorgebracht und bereitet, 
vor diesem aus alien vier Theilen der 
Welt zusammen getragen, und vor 
einigen Jahren beschrieben. Schleswig, 
1666. 88 p. 36 pis. obi. 4°. 

X « 1 I 


Second ed.. Schleswig. 1674. 
Ten fishes are described. 
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Oppian [fl. c. 172-210 A.D.] For 
an evaluation of Oppian’s services to 
natural histoiy, see Schneider, J. G. 
Add. 1783.1. For a biographical notice, 
see Martin, T. H. “ Etudes sur la vie 
et les oeuvres d’Oppian de Cilicie.” 
Paris, 1863. 8°. For further notices 

of Oppian’s life and works, see in mod- 
ern editions listed below. 

De plscatu libri v. L. Lippius 

. . . traduxit. Colle, 1478. 64 leaves. 
4^ Pre-Linn. 1478.1 

The first edition of Oppian. and very rare. 

Halieutika de natura seu vena- 

tione piscium lib. v. (Graece, edente M. 
Musuro). Florcnti®, 1515. 8°. 

Pre-Linn. 1515.1 

The Ist ed. of the Greek text & very rare. 
See Musurus, M., this section. 

De piscibus, L. Lippio inter- 

prete, lib. v (Text in Greek and Latin] 
Venetiis, 1517. 168 leaves. 8°. 

Pre-Linn. 1517.1 

First edition in both languages. Very rare 
and valuable. 

Three eds. of the above work were issued at 
Paris in 1555 by different publishers; one in 
Greek and two in Latin. One of the latter is a 
reprint of I.ippius's 1478 translation. Other 
eds. are: Strasburg, 1534 & Paris. 1549. The 
former, a copy of which is in A. M. N. H., is 
entitled: 


Oppiani poetac Alieuticon, sive 

de piscibus, libri quinque e gracco . . . 
Laurentio Lippio Collensi interprete, 
etc. Argentorati (Strasburg], 1534. 

Pre-Linn. 1534.1 

A later ed. is entitled; 

De venatione libri iv. de pis- 

catu libri v. Lugduni Batavorum, 
1597. 8^ Pre-Linn. 1597.1 

Contains both Greek and X.,atin texts with 
notes and emendations by Conrad Rittershu- 
sius, and a list of writers on fishes. The best ed. 
IS by J. G. Schneider. “De venatione lib. iv et 
de piscatione lib. v” (Greek and Latin] Stras- 
burg, 1776. \ second ed. was issued, Leipsic, 

1813. In these eds. Schneider argues that the 
poems are by different Oppians. 

Many other pre-Linnean eds. arc extant, but 
of these only two will be listed. 

Halieutickfl of the nature of 

fishes and fishing of the ancients, in v. 
books. Translated from the Greek, 
with an account of Oppian’s life and 
writings, and a catalogue of his fishes, 
(by William Diaper and John Jonesi. 
Oxford, 1722. 8^ Pre-Linn. 1722.1 

The first two books treat of the nature of 
hahes and the others of the fishing of the an- 
cients. 


— ; — Oppiano della pesca, e della 
caccia tr^otto dal Greco et illustrato 
con varie annotazioni da Anton Maria 


Salvini al Sorenissimo Principe Eugenio 
di Savoia. Firenze, 1728. xvii, 510 p. 
12°. Pre-Linn. 1728.1 

Modern eds. in French & Italian are: 

Les Halieutiques traduction du podme grec 
d’Oppian. oh il traite de la p6che et des moeurs 
dcs habitants des eaux, par J. M. Limes. Paris, 
1817. 8®. 

Della pesca e della caccia; tradotto dal greco 
ed illustrato con varie annotazionc da .Anton- 
maria Salvini. Nuova ed., coll’ aggiunta delle 
notizic sulla vita dell’ autore per G. Greon- 
hili. (Edited by Guilio Antiinaco.J .Mihino, 
1864. 16®. 

Of all the ancient writers on fish and fishing, 
Oppian is easily the most important. His works 
on fishing have been so often translated, and so 
many times printed under varying titles, that it 
is difficult to set his bibliography in order. It 
seems not improbable that the works of two 
authors named Oppian have been confused. On 
this point, nee Westwood & Satchell, 1883.1, p. 
164. and note above concerning Schneider as 
editor. 

Oribasius [c.325 — c.4(K)] Orihasii 
sardiani collectorum medicinalium, libri 
XVII, qui ex magno septuaginta libro- 
rum volumine ad nostram a>tatem soli 
pervenerunt loanne Baptista Rasario, 
medico, Novariensi, intenirete. Parisiis, 
1555. Pre-Linn. 1555.1 

Fishes as food in book ii. chaps. 48. 49. 50. 

51. 52. . . T 

Oriba.sius was physician to the emperor Ju- 
lian He largely copied Galen and Zcnocrates 
as to the names of fishes and the properties of 
their flesh as aliment. ^ 

“ Ortus Sanitatis.” See Cube, Jo- 
hann V071 {editor). 

Osbeck, Pekr [1723-1805] Beschrei- 
bung eines Fisches, Lotse genannt 
( N aucrates duclor]. Konig. Schwed. 
Akad. Abhandl., 1755, 17, 72-75. 

Pre-Linn. 1755.1 

See note under Kiistner, A. G., above. 

Beskrifning om en fisk (Nau- 

cratesj, som kallas Lods. K. Svensk. 
Vetensk. Akad. Handl., 1755, 17, 71-. 

Pre-Linn. 1755.2 


Beschreibung eines Fisches, Mai 

(Silurus). Konig. Schwed. Akad. Ab- 
handl., 1756, 18, 33-37. 

Pre-Linn. 1756.1 

See note under Kutner, A. G. 

Beskrifning ofver fisken Mai 

(Silurusi. K. Svensk. Vetensk. Akad. 

Handl., 1756, 18, 33-37. pL 

Pre-Linn. 1756.2 






T¥ 


Dagbok ofver en Ostindisk resa 

&ren 1750-52, med anmarkningar uti 
naturkundigheten, frommande folk^ 
lags spr&k, &c. (En Ostindisk resa til 
Suratte, China, &c. Fran 1750 . . . 
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Osbeck, P. 

til 1752 . , . forattad af O. Toren &c.) 
Stockholm, 1757. vi, 376 p. 12 pis, 8°. 

Pre-Linn. 1757.1 

16 species of fishes are described. 

For German and English versions of 1765 
1771, see Osbeck, P. in vol. II. 

Oudenhoven, Jac. van. Out-Hol- 
land nu Zuyt-Hollandt. Vervangende 
een generale beschryvinge, mitsgaders 
de privilegien, keiiren, hantvesten, enz. 
Dordrecht, 1654. 8°. Pre-Linn. 1654.1 

Contains considerable data on fish and fish- 
eries, p. 28-34, 54, 275, 374. 

Ovid, (Publius Ovidius Naso) [43 

B. C.-17 A. D.). For a sketch of Ovid’s 
life and a list of works and editions, see 
Owen, S. G. in Encyclopaedia Britan- 
nica, 11th ed., 1911, vol. XX, 386-390. 

Opera. Rome & Bologna, 1471. 

Pre-Linn. 1471.1 

Two separate eds. Numerous other eds, 
were published ante 1758. but only the follow- 
ing will be listed here: Venice, 1474 (H. E. H.); 
Milan, 1477. Parma. 1477 (H. E. H.); Vicenra, 
1480 (H., S. C.); Venice. 1486 (H. W.). 

Indexed in the Opera is; "Halieutica.” This 
poem is included among the works of Ovid, but 
the authorship is attributed by some critics to 
Gratius Faliscus. Names are given of 53 kinds 
of fishes, and the list was published by Conrad 
Gesner in 1556 at Zurich with attempted identi- 
fications. Two editions may be listed here; the 
second by Gesner. 

Halieuticon poematicum Ovidii 

Nasonis. Lugduni, 1535. 

Pre-Linn. 1535.1 

Halieuticon : hoc est, de piscibus 

libellus, multo quam antehac emenda- 
tior et scholiis illustratus . . . per Con- 
radum Gesnerum. Tiguri [Zurich], 
1556. 8®. Pre-Linn. 1556.1 


Oviedo de la natural hystoria 

de las Indias, etc. Toledo, 1526. lij. 
2 leaves, fol. Pre-Linn. 1526.1 

For an elaborate disquisition on this work, 
see Harisse’s “Bibl. Amer. Vet.,” no. 139. See 
also J. R. Bartlett’s “Catalogue of John Carter 
Brown’s Library,” and Ternaux’s “ Bibliothdque 
Americaine,” no. 35. The text of Oviedo has 
been republished in Barcias’ “ Historiadores 
Primitives, ” vol. I, and in the “Bibliotheca de 
Autores Espafloles,” vol. IV. An Italian ver- 
sion is included in Ramusio, vol. Ill, p. 44-74, 
and a summary in English will be found in 
Purchas, vol. Ill, p. 970, etc. A modern Eng- 
lish reprint w£is published by Edward Arber in 
1885. Probably the best edition of Oviedo is: 

— — Historia general y natural de 
las Indias, islas y tierra firme del mar 
oc^ano, por el Capitan Gonzalo Fer- 
nandez de Oviedo y Valdes. Sevilla, 
1535. 4 leaves, i-cxciij. 

Pre-Linn. 1535.1 

Oviedo’s excellent history passed through a 
large number of editions and translations. Of 
these. Spanish eds. are, Seville, 1535; Sala- 
manca, 1541, & 1547 under the title “Coronica 
de las Indias”; & Valladolid, 1557. In French, 
eds. were issued at Paris, 1555 & 1556; in Ital- 
ian, 1556, 1561, 1606 in Ramusio’s collec- 

tions. 

Oviedo’s “Historia natural” comprises 50 
books. The “Sommario” of 1525 and the 
“Hystoria” of 1526 must be accounted as pre- 
liminary issues. The Seville “Historia” of 
1535 comprised 19 books, and the 20th, com- 
pleting the first section of the general work, is 
found in the Valladolid edition of 1557. The 
complete work was first published by the R®** 
Academia de la Historia, Madrid, 1851-55. 4 
vols. 4®. 

Oviedo lived for twenty years in America, 
and his accounts of the fishes and other animals 
of the New World are among the best written 
at that time. His description of fishing with 
the remora is by far the most circumstantial 
and accurate of any of the early Spanish writers. 

Copies of nearly all of Oviedo’s works and 
editions are in N. Y. P. 

An early English version is: 


“A fragment of 134 hexameters, formerly 
ascribed to Ovid, which will also be found in 
‘Gratii poets . . . de venatione,' 1534 & 1537; 
Lonicer. J. A. 'Venatus et aucupium,’ 1582; 
and Lemairc N. E. 'Bibliotheca classica La- 
tina,’ 1819, etc., vol. cxxxrv. It has been 
critically examined by Theodor Birt, and pro- 
nounced a thbtle intruding among the poet’s 
flowers, in ' De balieuticis Ovidis poets falso 
adscriptis,’ p. iv & 207. Berolini, 1878. 8®. 

The verses are also contained in 'Halieutica 
, . . ex recensione M. Hauptii.' Berlin, 1838.” 
— Westwood & Satchell. 

Oviedo y Valdez, Gonzalo Fernandez 
de [1478-1567] For some account of 
the man and his work, see Miall, L. C., 
1912.1. 


Relacion sommario de la natu- 
ral historia de las Indias. Toledo, 1525. 
fol. Pre-Linn. 1525.1 

This, Oviedo’s first work, was also issued in 
Italian, Venice, 1535. A modern reprint is: 
“Sumario de la natural historia de las Indias” 
(In “ Biblioteca de autores espaftoles.” Madrid, 
1852, 22 , 471-515.) 


Certeyne notable thyng^ 

ered owte of G. F. Oviedus his book 
entiteled the summarie of his generaU 
hystorie of the West Indies, by Richard 

Eden. London, 1555. 4®. 

Pre-Linn. 1555.1 

Printed with Eden’s version of Peter Mar- 
tyr's “Decades.” and like the latter repnn^ 
in Edward Arber’s “The first three English 
books on America/* Birmingham^ 1885. 

Ovington, John [jl. 1689-1698] A 

voyage to Surratt, in the year 1689. 

London, 1696. 606 p. Pre-Linn. 1696.1 

Fishes, p. 36. 45-49. Sleep of fish, p. 48. 
Fish fed to cattle, p. 425. 

A French version is: 


Voyages faits k Surate, etc. 2 

vols. 1725. xxiv. 323: 318 p. 12°. 

Pre-Luin. 1725.1 

A Dutch edition appeared in ^^29 T^ 
“Voyage” was also republished in Ark^e <K 
Merkus. “Allg. Hist. Reisen. D48. Bd. A. 
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Paciersio, Giacomo. Theatre della 
caccia et trattenimento geniale della 
villa. Nel quale si contiene la maniera, 
et arte d’uccellare, pescare, etc. Mi- 
lano, 1669. iv, 100 p. Pre-Linn. 1669.1 

With nide woodcuts. "Altra regola di pea- 
care con la canna, et aedarina/’ p. 40-46. 
Another ed., Bologna, 1673. 

Palladius, Ruiilim Taurus Aemilia- 
nus [fl. 4th cent.) De re rustica libri 
XIV. Parisiis, 1543. 8®. 

Pre-Linn. 1543,1 

This work, which treats of fish and fishponds, 
is in the form of a farmer’s calendar, and is 
mainly a compilation of Columella (<j. r.) and 
other early writers on farming and fish rearing. 

It is included in “Scriptores rei rusticce” in 
various editions from 1472-1794. and in “Poe- 
tffi Latines minores” edited by Wernsdorf, 1794. 
See also Gesner. J. M., 1735.1. 

It also appeared in many versions: Italian, 
Venice, 1528. 1560, & Verona. 1810; French, 
Paris, 1553 or 54, & 1844; German. Magdeburg, 
1612; English (by T. Owen), London, 1803. 

Palladius, Rutilius Taurus Aemilia- 
nus, Cato, M., & others. Libri de re 
rustica. Parisiis, 1533. 506 p. fol. 

Pre-Linn. 1533.1 

Other eds.: Paris, 1543; Lugduni, 1549; Leip- 
sic, 1794-9.5. 

See also Cato, M., Varro, M. T., & others, 
Pre-Linn. 1533.1. 

Panarolli, Dominici. latrologismo- 
rum seu observationum pentecostao 
quinque, etc. Hanoviae, 1654. 

Pre-Linn. 1654.1 

Anguillee jecur nyctalopes sanans, p. 104- 
105. Nympha monstrosa torpedinem reprse- 
sentans, p. 111. 

Paravicinus, Basil. Del vivere delli 
Romani e di conservar la sanita de M. 
Alessandro Petronio Libri v. dove si 
tratta del sito di Roma, dell' aria, de' 
venti, dell' aque, de' vini, delle cami, 
de' pesci, di frutti, delle herbe e di tutte 
I’altre cose pertinenti al govemo degli 
huomini, tradotti della lingua latina 
nella vulgare. Roma, 1592. 4®, 

Pre-Linn. 1592,1 

Pard, Ambroise (1510-1590] Oeuvres 
completes d'Ambroise Par^, Paris, 
1575, Pre-Linn. 1575.1 

The Ist ed. This very valuable work passed 
through 11 other French. 6 Latin. 6 En^isb, 5 
Dutch, and 5 German eds.; the latest French 
issue appearing in 1685. Most available today 


in the 3 volume ed.. Paris, 1840—41, copy of 
which is in N. Y, P. 

In vol. Ill of this ed,, Venins de la torpille, 
p. 318; murdne, p. 330; pastenaque. p. 332; uni- 
corn (Xiphias & Gladius), p. 502-M3. "La 
livre des animaux" contains little on fishes; but 
"Monstres marines" deals with a number of 
fish forms. 

The section on poisons first appeared in the 
1575 ed.; that on animals in 1579, while dates 
cannot be here given for the sections on marine 
monsters and the unicorn. 

Parsons, James [1705-1770] Some 
account of the Rana piscatrix {Lophius]. 
Phil. Trans. Roy. Soc., 1749 (1750), 
46, 126-131. figs. Pre-Linn. 1750.1 

Pasini, Antonio. Annotationi & 
emendationi nella tradottione dell| 
eccell. P. A. Matthioli de’ cinque libri 
della materia medicinale di Dioscoride 
Anazerbeo, Bergamo, 1591. vi, 252 p. 
4°. Pre-Linn. 1591.1 

Spanish &. German eds.: Salamanca, 1586, & 
Frankfort, 1614. See also Dioscorides, & Mat- 
thiolus, in this section. 

Passeri, Giambattista [1694-1780] 
Dissertatio de petrificatis agri Veronen- 
sis. Venetiis, 1753. 12®, 

Pre-Linn. 1753.1 

Istoria de fossili del pesarese e 

d' altri luoghi vicini, dissertatione I, 
nella quale si riferisce la storia della 
raa^or parte de fossili, che nel terri- 
torio de quella citta si ritrovano. Pe- 
saro, 1753. 12®. Pre-Linn. 1753.2 

Eocene fishes of Monte Bolca. 

Another ed., Bologna, 1775. (Agassiz.) 

PaulUni, Christian Franz [1643-17121 
De singulari monstro marini. Ephemer. 
Acad. Nat. Cur., 1677, dec. 1, ann. 8, 
79-80. Pre-Linn. 1677.1 

Jonah and the fish called Lamia. 

See also, Pfeiffer, S. A. this section. 

Coenarum Helena, seu anguilla, 

juxta methodum et leges illustris Aca- 
demiffi Naturae Curiosorum, descripta, 
selectisque; observationibus et cunosi- 
tatibus condita. Francofurti & Lipsiae, 
1689. 200 p. pi. 12®. 

Pre-Linn. 1689.1 

Found also in Misc. Acad. Nat. Cur., 1695 
A 1696, ann. 3 A 4, p. 115. Abstract in V^en- 
tini, M. B. "Historia litteraria . . . Acade- 
mic Nature CuritMorum, etc." GLssc Hasso- 
rum, 1708. 
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Paullini, C. F. 

De ovo quadrate. lEgg of ray 

or shark] Misc. Acad. Nat. Cur., 1701 
& 1702, dec. 3, ann. 9 & 10, obs. 53, 
p. 85. Pre-Linn. 1701.1 

Peacham, Henry (c.1576-1643] The 
compleat gentleman . . . also certain 
necessarie instructions concerning the 
art of fishing. London, 1627. sm. 4°. 

Pre-Linn. 1627.1 

Other eds.: 1634 & 1661. 

Use of 6sh in heraldry in 1634 ed. 

Pechlin, Johannes Nicolaus [1646- 
1706] Piscem Jon® deglutitorem non 
fuisse balaenam. Lubec, 1697. 4®. 

Pre-Linn. 1697.1 

Perrault, Claude [1613-1688] For 
biographies, see Gaz. Med., Paris, 1848, 
3. s4r. 3, 291-331; and Journ. de Sant^, 
Paris, 1902, 19, pt. 2, 81. 

Description anatomique d^un 

renard marin [Alopecias vulpes). 1671- 
1757. 8 p. 2 pis. Pre-Linn. 1671.1 

This paper contains what was long thought 
to be the earliest known figure and description 
of the spiral valve of a shark. An earlier is 
noted under Steno, N. 1664.1 & 2. this section. 
Perrault's paper has been published at least 
15 times. Nine of these issues have entirely 
different sources of publication and are listed 
herein. 

I. M6moires pour servir d I’histoire 
naturelle des animaux. Paris, 1671-76. 
xii, 207 p. 31 pis. fol. 

Other eds. bearing this title are. Paris. 1688, 
1700; La Haye. 1731; Amsterdam, 1736, 1758. 

II. Essais de physique. 3 vols. 
Paris, 1680. 8°. 

Renard marin. vol. Ill, p, 218. 

Another ed., 4 vols. Paris. 1688. 

III. Description anatomique de di- 
vers animaux diss(5qu6s dans racad^mie 
royale des sciences, etc. Paris, 1682. 
4°. 

The Ist ed. bearing this title is not known. 
An English version is: 

IV. Memoirs for a natural history of 
animals. Containing the anatomical 
descriptions of several creatures dis- 
sected by the Royal Academy of 
Sciences at Paris. London, 1688. 4°. 

Reissued, London. 1701, according to the 
catalogue of the British Museum (Natural His- 
tory); 1702, according to Engelmann. 

V. In Valentini, M. B. Amphithea- 
trum Zootomicum, 1720, pt. ii, 82-84. 
pi. 65. 

VI. Oeuvres diverses de physique et 
de m^chanique. 2 vols. Leyden, 1721. 
4°. 

Alopecia$ vutpea, vol. II, p. 439. 


vii. M4moires de Tacad^mie royale 
des sciences depuis 1666 jusqu^^ 1699. 
Paris, 1733, 3, 117-124. 2 pis. 

For notes on this revised ed. of Perrault’s 
paper, see the three unnumbered pages follow- 
ing p. XX in this volume (3) cited. 

German versions follow, 

yiii. Zur natiirliche Historie der 
Thiere dienliche Nachrichten. Niirn- 
berg, 1753. 4°. 

IX. Abhandlungen zur Naturge- 
Bchichte der Thiere und der Pflanzen. 
Numberg, 1757. gr. 4°. 

Contains additional papers by Charas and 
Dodart. 

For anonymous accounts of the dissection of 
this shark, see Anon. 743 & 769 (1667). 

For a modern reprint of this much published 
memoir, see Perrauft, 1866.1. 


Observation sur I’ep^e qui est 

au milieu du museau de poisson nomm4 
espadon, dont les points ne sont pas 
adh^rentes k la partie osseuse. Mim. 
Acad. Sci. Paris, 1686-1699 (1733), 2, 
hist., 48. Pre-Linn. 1733.1 

Perrault, a distinguished architect, designer 
and builder of the colonnade of the Louvre, was 
also a physician and anatomist of parts. One 
of the founders of the Paris Academy of Sci- 
ences, he was one of its most active early mem- 
bers. 

Petit, Frangois Pourfour du. See 

Dupetit, F. P. 


Petiver, James [c. 1658-1718] For a 
notice of Petiver^s life, see in Trimen & 
Dyer's “ Flora of Middlesex." London, 
1869. p. 379-385. 

Musei Petiveriani centurise x. 

Animalia, plantas, fossilia ex variis 
mundi plagis advecta, ordine digesta, 
& nommibus propriis signata. Lon- 
don, 1695-1703. 96 p. 8°. 

Pre-Linn. 1695.1 

Some British freshwater fishes described. 


Gazophylaci natur® et artis 

decades x, in quibus animalia quadru- 
pedia, aves, pieces, reptilia, insecta, 
vegetabilia, corpora marina, etc. de- 
scriptionibus curtis et iconibus illus- 
trantur. London, 1702-1706. 102 pis* 
fol. Pre-Linn. 1702.1 

Some British and foreign fishes described. 


An account of animals and 

ihells sent from Carolina to Mr. James 
^etiver, F. R. S. Phil. Trans. Roy. 
i„.., .706, 24, , 

Various forms of Glossopetras, p. 1960. 

De piscibus fluviatilibus Angb- 

anis; an account of our freshwater 
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fishes, viz., such as are found in lakes, 
meres, pools, ponds, or rivers. Mem. 
for the Curious, 1708, 127-134. 

Pre-Linn. 1708.1 

Pteri-graphia Americana, icones 

continens, etc., cui adjiciuntur Crus- 
tacea, tcstacea, aliaque animalia fere 
omnia ex insulis nostris Charibbajis. 
London, 1712. 20 pis. fol. 

Pre-Linn. 1712.1 

Some American fishes figured & described. 

Petiver’s original works, as and when pub- 
lished, were collected and bound together and 
issued under covering titles in two editions a.s 
follows: 

Opera omnia ad historiam naturalem 
apectantia; or, Gazopbilacium, containing sev- 
eral thousand figures of bird.s, boasts, plants, 
fishes, etc., with Latin and Knglish names. 3 
vols. London, 1764. fol. & 8®. 

Figures of Brazilian fishes shown in pi. 68, etc. 

Opera ad hi.storiam naturalium spectantia; 
containing several thousand figure.s of birds, 
beasts, fishes, reptiles, insects, shells, corals an<l 
fossils, also of trees, shrubs, herbs, fruits, fungus, 
mosses, sea-weeds, etc., to which are now added 
17 curious tracts. The addition.^ corrected by 
James Ernpson. London. 1707. 2 vols. fol. 

Peucer, Caspar [1525-1602] Ap- 
pellationes quadnipedum, insectorum, 
. . . piscium . . . quas cum P. Kbcro 
collcgit. Lipsiaj, 1550. 8°. 

Pre-Linn. 1550.1 

This work passed through a number of eds.: 
Leipsic, 1559, & 1580; Wittenberg, 1551, 1556, 
1558, 1563, & 1570. 

Peucer, C., & Eber, P. See Eber & 
Peucer, 

Peyer, Johannes Conrad [1653-1712] 
De Icpusculis, salmonum cxtis, intes- 
tine coeco, ventriculo anserine ct reni- 
bus anserinis, etc. Ephemer. Acad, 
Nat. Cur., 1682 (1683), 2 dec., ann. 1, 
199-205. Pre-Linn. 1683.1 

De rcte mirabili. Ephemer. 

Acad. Nat. Cur., 1686 (1687), 2. dec., 
ann. 5, 355-358. Pre-Linn. 1687.1 

Anatomia anguillae (In Muralt, 

J. de. Exercitationes medic®, etc. 
Amsterdam, 1688, p. 383.) 

Pre-Linn. 1688.1 

See Muralt, J. de, in this section. 

— ^ Descriptio anatomica salmonis 
(In Valentini, M. B. Amphitheatrum 
Zootomicum. Francofurti-a.-M., & 
Gissae, 1720, 2. pt. 120-121. pi.) 

Pre-Linn. 1720.1 

De salmonum sexu, (In his 

Parerga anatomica, vii, Lugduni, 1750.) 

Pre-Linn. 1750.1 


Pfeiffer, Sigismund August. Dis- 
sertatio piscem Jon® deglutitorum 
fuisse bal®nam. Lubec®, 1692. 4®. 

Pre-Linn. 1692.1 

Dis.sortatio apologetica piscem 

Ion® deglutitorcm fuisse bal®nam, 
opposita C. F. Paullini et J. H. Major 
aiiisque Larnia' propugnatoribus. Lii- 
bec, 1697. 3 pis. 4°. Pre-Linn. 1697.1 

First title from Walbaum: second from Boeh- 
mer. Probably the same article. 

Phile or Philetes, Manuel [1275- 
1345) De animalium proprietate. \’en- 
icp, 1533. Pre-Linn. 1533.1 

Contains reference to some 15 fishes, mainly 
excerpted from Aclian. 

1st ed. & in Greek. Other eds.: Leipsic, 1575; 
Heidelberg, 1.596; I’treeht, 1730. The best ed.. 
(copy, N. V. P.), is: 

D(* proprietate animalium, edi- 

dit Corneille de Painv. l-trecht, 1730. 
4®. Pre-Linn. 1730.1 

Best available in F. Lehrs Sc F. Dubner. 
“ Poetae bueolicii et didaetice" (Didot series. 
Paris. 1H4G). 

Philo, . Philoni.s chronographi, 

area ten plonim referuta: ut & trinum 
marinum. Augspurg, 1693. fol. 

Pre-Linn. 1693.1 

“ Pi.sces aliquot Ponti Euxini, Propontidis & 
Archipciagi continet.” 

Not seen; title and comment from .-^rledi. 

Picinelii, D. Filippo. Mondo sim- 
bolico fonnato d’imprese scelte, spie- 
gate, ed’ illustrate. Venetia, 1670. 
pis. fol. Pre-Linn. 1670.1 

First edition of this encyclopaedia, whose 
author was canon of the Lateran in Rome. The 
Latin version which follows was made by Au- 
gustinus Erath, a professor in the royal college 
of Wettenhausen. 

Mundus symbolicus, in emble- 

matum universitate formatus, explica- 
tus, et tarn sacris quam profanis erudi- 
tionibus ac sententiis illustratus; etc. 
2 vols. [in Ij. Coloni® Agrippin® 
iColognei, 1681. 738; 276 p. 

Pre-Linn. 1681.1 

Fishes, vol. I, book vi. p. 432-475. 

Copy. A. M. N. H. Other eds.: Cologne, 
1687, 1694. 1715. 

Picolo, Francisco Maria. An extract 
of a memoir concerning the discovery 
of a passage by land to California with 
a map and description of that country 
. . . printed at Paris, il702i. Phil. 
Trans. Roy. Soc., 1708, 26, 232-240. 

Pre-Linn. 1708.1 

Mentions sea fishes of California observed by 
the Jesuits in 1697. 

Pictorius, [fi. 1540] Medi- 

cin® tarn simplices quam composit© 
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Pictorius, G. 

ad omnes ferme corporis humani ad- 
fectus ex Hipp. Gal. Avic. Aegineta et 
aliis ordine alphabetico conscriptse . . . 
Accessit . . . leporarium, quorundam 
animalium quadrupedum et aviculanim 
continens naturas ac proprietates, rem 
medicam concernentes. Accedit Con- 
stantini African! quoque de animalibus 
elegantissimus liber: et Lippii Collesis, 
Oppiani poet® Halieuticon, sive de 
piscibus tractatus, etc. Basili®, 1560. 
57 p. 16^ Pre-Linn. 1560.1 

PANTOPOLION, continens 

omnium ferme animalium, plantarum 
et metallorum naturas, carmine ele- 
giaco, item de avium, piscium, serpen- 
tum, radicum, herbarum, seminum, 
fructuum, aromatum, metallorum & 
gemmarum natura, item de apibus, 
cera, melle, & aliis. Basili®, 1563. 8®. 

Pre-Linn. 1563.1 

Piercandido Decembrio. See Can- 
didus, Decembrus Peter. 

Piers of Fulham. Vayne conseytes 
of folysche love undyr colour of fysche- 
ing and fowlyng. (MS. c. 1420). 

Pre-Linn. 1420.1 

This work, written about 1420. contains the 
first known reference (a very short one) to an- 
gling in England. See Marston, R. B., 1894.1; 
also Westwood & Satchell, 1883.1. 

First printed in Hartshorne’s “ Ancient metri- 
cal tales.” 1829. from a MS in the librar>' of 
Trinity College. Cambridge; and again by 
Biakey in his “Historical sketches,” 1856. 
However, it is most available in “Remains of 
the early popular poetry of England; collected 
and edited by W. C. Hazlitt.” London, 1856. 
vol. II, p. 1-15. 


De Indi® utriusque de naturali 

et medica libri quatuordecim . . . 
Amstel®dami, 1658. 13 leaves, 327 p.; 
3 leaves, 39 p.; 226 p. ills. fol. 

Pre-Linn. 1658.1 

“The first part of this folio bears title as fol- 
lows: 'Historise naturalis et medicse Indue Oc- 
cidentalis.’ and consists of Marcgrave’s ‘Nat“ 
Ural History of Bi'hzil’ and Piso’s ‘Medicinal 
Plants of Brazil ’ interwoven to form five books 
. . . It covers 327 pages. Next comes Maro- 
grave’s ‘Tractatus Topographicus.’ etc., 39 
pages in length. Next, he incorporates Jacob 
Bondt’s ‘Historiffi naturalis et medicse Indi® 
Orientalis,’ 160 pages, and concludes with his 
own ‘Mantissa Aromatica,’ 66 pages.” — 
Gudger in Pop. Sci. Monthly, 1912, 80, 265. 

Fishes, p. 47-74; 293-301. 

Regarding Piso's alleged plagiarism from 
Marcgrave. Cuvier and Valenciennes speak as 
follows: “On ne voit pas comment quelques 
6crivains ont pu accuser Pison d’etre plagiare 
de Margrave; il lui rend, au contraire, partout 
justice dans ses deux Editions.” 

For a full discussion of the question of the 
relations between Piso and Marcgrave, and of 
the matter of plagiarism, see the article by 
Gudger referred to. See also note under Marc- 
grave, this section. 

Plancus, Janus (Bianchi, Giov.) 
[1693-1775] Epistola de mola pisce 
lOstracioni ad Josephum Martium 
Bononiensum. Arimini, 1741. fig. 4®. 
— Comm. Instit. Bonon., 1746, 2, 297- 
303; Ibid., 1755, 3, 331-334. pi. — 
Hamburg. Mag., 1757, 18, 3-8. 

Allg. Mag., 9, 247. — Comm. 

Lips., 6, 306. Pre-Linn. 1741.1 

Comments on absence of pancreas. 

Flatearius, Johannes {Medicus Sa~ 

lernitanus) Expositio in Nicolai My- 

repsi antidotarium. Venetiis, 

(qI Pre-Linn. 1558.1 


Piotre, Nic., & Guenault, Fr. 
Ergo pisces saxatiles euchymi. Paris, 
1614. Pre-Linn. 1614.1 

Title from Boehmer. 

Pisides, George (Bishop of Constanti- 
nople) [7th cent.] Hex®meron [Greek 
and Latin). Geneva, 1614. fol. 

Pre-Linn. 1614.1 

A poem dealing with the 6 days of creation. 
The Greek MS. is in Vienna Library. 

Piso, Guilielmus (Willem) [16n- 
1678] De medicina Brasiliensi libri 
quatuor; i. De aere, aguis, & locis. 
II. De moribus endemiis. iii. De 
venenatis & antidotis. iv. De facul- 
tatibus simplicium. (Edited by Johann 
de Laet, and published as section i. of 
“ Historia naturalis Brasili®.”] Lug- 
duni Batavorum, & Amstelodami, 1648. 
122 p. figs. Pre-Linn. 1648.1 

Pisces venenati, p. 44—45, wdth a figure of a 
poison toad-fish, called the “Niqui.” 


“On trouve, dans cet ancien 
uelques details peu importans sur un fort petit 
ombre de poissons.” — Cloquet. 

A very popular work in Italy. Nine other 
Aa • 14Qf^l602- 


Platt, (Sir) Hugh [1552-C.16111 

For a notice of Sir Hugh 
“ Jewell House,” see Bigby s Visions 

of the times of old,” vol. i, p. 220. 


The jewel! house of art and 

nature, etc. London, 1594. 232 P- J • 

Pre-Linn. 1594.1 

Fishing methods and various recipes for 

0& ets'.: London, 1613, 1653, 1673. Copy 
1st ed., N. Y. P. 


Pliny (Secundus), Caius [23 P* 

9 A. D.] For a memoir, see Crichton, 
indrew, in Jardine's Natoahst s L - 
irary (Selby’s Natural History of 

*igeons), vol. IX, 1835; ig 

845-46. For commentaries on rlin> s 
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work, see Barbarus, H. 1778.1; Steier, 

A. 1912.1, 1913.1, 1913.2, Add. 1913.1. 
For an extended list of editions, transla- 
tions, and commentaries, see Boehmer, 
G. R. Bibliotheca Scriptorum His- 
toriffi Naturalis.” Leipsic, 1785, vol. I, 
pt. I, p. 185-211. 

Naturalis historiae. Venice, 

1469. fol. Pre-Linn. 1469.1 

Published by John Spira. Unpaged, but con- 
taining 355 leaves with 50 lines to a full page. 

Boehmer lists a doubtful ed. of 1461 at Venice, 
and quotes Haller as authority for an ed. of 
1468 at Verona. It is generally accepted, how- 
ever. that the above ed. (of which a copy is in 
the British Museum {Natural History)) is the 
edilio princeps. 

This, the most popular natural history* ever 
published, as a whole or in separate books 
passed through a multitude of eds. ante 1758. 
There were 3 issued in 1470 and at least 2 each 
in 1472 and 1473. There were 23 eds. issued 
prior to 1492 and 31 prior to 1500, all in folio, 
and all published in northern Italy. At least 68 
eds. were issued in the ICth century', and 27 in 
the 17th. 

Early eds. in languages other than Latin are: 
Italian, Rome, 1473; V'enice, 1476 (Florentine 
version); Venice, 1481: first German version, 
Frankfort, 1511. The earliest French version 
known to us is Lyons. 1562. fol., Du Pinet 
translator: the first English. London, 1585; the 
earliest Spanish, 1509; Dutch, Amsterdam, 1610. 

The first illustrated ed.. according to Wal- 
baum, was the Venice folio of 1470, 1471 or 
1472, published by N. Jenson (the figs, said to 
have been colored); according to Boehmer, the 
best illustrated ed. was Venice, 1513 (figs, by 
Alex. Benedict); and the next the Italian ver- 
sion. Venice, 1535. 

The only titles available for any of the above 
are: 

Bucher und Schriften von Na- 

tur, Art, und Eigenschaft aller Crea- 
turen. Frankfort, 1511. fol. 

Pre-Linn. 1511.1 

Reprinted, 1584, 2 vols. fol. 

The secrets and wonders of the 

worlde, a booke riglit rare and strange, 
containing many excellent properties 
given to man, beastes, fowles, fishes, 
serpents, trees, and plants, translated 
out of Frenche. London, 1585. 4°. 

(blk. letter.) Pre-Linn. 1585.1 

This is possibly a paraphrase rather than an 
exact translation. Better known is the famous 
edition of 1601. 

Plinies natural historic of the 

world, translated into English by Phile- 
mon Holland, Doctor of Physick. 2 
vols. London, 1601. Pre-Linn. 1601.1 

2nd ed., London. 1635. 

Libro nono de Cayo Plinio Se- 

gundo de la Historia Natural de los 
pescados del mar, de lagos, estanques y 
rios. Dirijida al rey Don Felipe III, 
Rey de Espafia 4 Indias. Madrid, 
1603. 4®. Pre-Linn. 1603.1 


Plinius van menschen, beesten, 

vogeln und visschen. Amheim, 1610. 
4°. Pre-Linn. 1610.1 

This is probably an incomplete version; a 
fuller one is: 

Des wijdt-vermaerden natuur- 

kondigers viif boecken, handelende van 
de nature ... V: van de visschen, 
oesters, kreeften, enz. Amsterdam, 
1657. figs. 8°. Pre-Linn. 1657.1 

Other famous Pre-Linnsean eds. are those of 
Paris. 1526 & 1543; Basel, 1539 & 1549; Leyden, 
1561. 1582. & 1587. Others might be named, 
but the best of the early* eds. is that issued at 
Leipsic in 1778 in Latin, in 8 vols. 8®, under 
the general editorship of J. G. F. Frantzius with 
the cooperation of Harduin, Barbarus, Pintani, 
Rhcnani. Gulcnius. Dalechamp, Scahger. Vos- 
sius, Gronow, and others. 

The best modern French and English versions 
follow: 

Histoirc naturelle; traduction nouvelle par 
M. Ajasson de Grandsagne, annot^e par M. M. 
Beudant, Brogniart, Cuvier, Daunou, etc. 20 
vols. Paris. 1829-33. 8®. 

A later French translation is that by M. 
Littr6. 2 vols. Paris. 1848-50. 8®. 

The nattiral history of Pliny. Translated 
with . . . notes and illustrations by . . . J. 
Bostock and H. T. Riley. 6 vols. London, 
1855-57. 8®. 

The natural history' of fishes, vol. II, book 
IX, p. 358-475. 

Copies of early' eds. of Pliny in the U. S. are; 
1469, Prin.; 1472, L. C.. J. C., H.. N. Y. P.. Y.. 
H. E. H.; 1479, S. C.; 1534, A. M. N. H. 

Plot, Robert [1640-1696] For a 
sketch of Plot’s life, see in Wood, Anth. 
a. “ Athenae Oxoniensis,” etc. 4 vols. 
London, 1813-20; also in the 1705 edi- 
tion of his works below. 

The natural history of Oxford- 
shire, being an essay toward the natural 
history of England. Oxford, 1677. 15 
pis. fol. Pre-Linn. 1677.1 

Fishes, p. 183-186; 205-210. 

Reviewed in Phil. Trans. Roy. Soc., 1686-87 
(1688), 16. 207-213. 

Natural history of Stafford- 
shire. Oxford, 1686. 449 p. pis. fol. 

Pre-Linn. 1686.1 

Fishes (migration of eels, etc.) , p. 240-246. 

The natural history of Oxford- 
shire. Second ed., with large additions 
and corrections. Oxford, 1705. x, 366p. 
16 pis. map. Pre-Linn. 1705.1 

Fishes, p. 179-195. 

Lowndes notes an ed.. 1710; but Agassia 
gives dates as 1676, 1686, & 1705. 

Pluche, Natalis {Noel Antoine) 
[1688-1761] For his life, see in Gaz. 
Litt. Europe, February, 1765. 

Le spectacle de la nature, ou 

entretiens but les particularit4s d’his- 
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Pluche, N. 

toire naturelle, qui ont paru les plus 
propres a rendre les jeunes gens curicux, 
et L leur former I’esprit. Paris, 1732- 
51, 8 vols., 192 pis. Pre-Linn. 1732.1 

Fishes and fishing in vols. I & II. 

The 1st ed. of one of the most popular nat- 
ural history books ever written. Either as a 
whole or in parts, it passed through a great 
number of editions and translations. At least 
42 are known, distributed as follows: French, 
23: English, 7; German, 6; Italian, 4; Spanish 
and Dutch. 1 each. Of the 23 French eds., 8 
were issued. Paris. 1732-1764; the 15 others at 

8 cities scattered over France, 1733-1859. 

Pluche’s work was still being printed in 
France in the 19th century. Four eas. were is- 
sued at Tours, 1851-1859, for church schools. 

Foreign versions are: 

Spectacle de la nature; or na- 
ture display’d, being discourses of such 
particulars of natural history as were 
thought most proper to excite the curi- 
osity, and form the minds of youth. 

9 vols. London, 1736-48. 200 pis. 8®. 

Pre-Linn. 1736.1 

2nd English edition. First, 1735; 7 others, 
1739-1786, London. 

Schouwtoneel der natuur, of 

samenspraaken over de byzonderheden 
der natuurlyke historie, etc. 10 deelen. 
s’ Gravenhaage & Amsterdam, 1737-48. 
pis. 8^ Pre-Linn. 1737.1 

The one Dutch version. 

Spettacolo della natura, esposto 

in vari diologhi. 14 vols. Venezia, 
1745. 12^ Pre-Linn. 1745.1 

3rd Italian ed.: others, Venice, 1737, 1740, 
1752. 

Schauplatz der Natur, oder 

Unterredungen von der Beschaffenheit 
und den Absichten der natiirlichen 
Dinge. 8 parts. Niirnberg, 1746-70. 
pis. 8°. Pre-Linn. 1746.1 

Ist German version (of 1732 ed.); 6 others. 
1746-1792. 

Plumier, Charles (1646-1704] Zoo- 
graphia americana, pisces et volatilia 
continens, auctore R. P. C. Plumier. 
[c. 1695i Pre-Linn. 1695.1 

i. Poissons, oiseaux, lizards et insectes — 157 
figures of fishes. 

ii. Poissons d’Am^rique — 100 figures of 
fishes. 

iii. Poissons ct coquilles — 80 figures of 
fishes. 

These comprise 3 vols. of unpublished draw- 
ings of Martinique fishes, composed of 169 folio 
pages, preserved in the Bibliothdque Nationale, 
at Pans. Cuvier & Valenciennes state that 
these were once in the possession of M. E. Bloch, 
who refers to them in the preface of his Ich- 
thyology. Many of these figures were reproduced 
by Bloch and Lac^p^de. For further data, see 
Biog. Univ., t. XXJCV, p. 95. 

Plutarch [c. 46-120 A. D.j De in- 
dustria animalium, utrum terrestria an 


aquatica plus sapiant. Graece et La- 
tine, Sim. Grynaco interprete. Basel, 
1534, 8°. Pre-Linn. 1534.1 

French ed.. translated by A, P. de la Roche- 
foucault, Paris, 1557. 

Les oeuvres de Plutarque, qui 

sont les vies des homme.s illustres & les 
oeuvres morales. 13 vols. Paris, 1574. 
8°. Pre-Linn. 1574.1 

The editio pHnceps, by H. Stephanus, ap- 
peared in 1572. Numerous other early eds. were 
issued. 

The works of Plutarch, outside of the “ Lives," 
are included under the group term "Morals" 
(Moralia). In later editions of the works the 
first item above is included in this group. The 
earliest English translations of the “Morals" 
are: 

Plutarch’s Morals, translated 

into English by Philemon Holland, 
Doctor in Physicke. London, 1603. 
fol. Pre-Linn. 1603.1 

Plutarch's Morals translated 

from the Greek by several hands. 5 
vols. London, 1684-94. sm. 8®. 

Pre-Linn. 1684.1 

Reprinted, London, 1718. Abridged eds. 
were issued London. 1704 <fe 1707. ,, 

For present day English readers the " Morals 
are best available in the Bohn ed. of 1882-88 (a 
revision of the 1684 version) and for Americans 
in the revision of the 1684 version by W. W 
Goodwin. Boston. 1870. 

Vol. Ill, book II, question 7 of the Sympo- 
siacs — "About the fish called Remora or 
Echeneis (as a shipholderj." Vol. V, p. L57-217, 
"Which are the more crafty, water animals or 
those creatures that breed on land"; p. 105-208, 
"Sagacity of fishes." 

Pollux, Julius (Grammaticus) [fl. 2nd 
cent. A. D.j Onomasticon decern libri 
constans; adjecta interpretatio Latina, 
etc. 2 parts (in 1 vol.) Francofurti, 
1608. 4°. Pre-Linn. 1608.1 

Onomasticon Graece et Latine, 

etc. Amsta3lodami, 1706. fol. 

Pre-Linn. 1706-1 

Pollux, a Greek v^Titer towards the close of 
the second centurj' of our era, in one of the 
books of his "Onomasticon" tells us a good 
deal about fish and fishing. His book is a dic- 
tionary arranged according to subject rnatt^. 

Modern eds. in Greek are those by W. Uin- 
dorf, 1824, and I. Bekker, 1846. 

Polo, Marco [c. 1254-1324] For a 
brief sketch of the travels of Marco 
Polo, a critical discussion of the various 
early editions of his book, and an ex- 
cellent translation, see Marsden. il- 
liam. “ The travels of Marco Polo, a 
Venetian, in the 13th centur}',” etc. 
London, 1818. roy. 8^ See also the 
article in Encyclopaedia Bntannica, 
vol. XXII, 1911, by Sir Henry' Y ule and 
C. R. Beazley. 
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De le meravegliose cose del 

mondo. Venice, 1496. 8®. 

Pre-Linn. 1496.1 

The 1st Italian ed. Other imperfect or pre- 
liminary Italian eds. arc known. The editio 
prineepa (in Latin) was printed at Basel or 
Venice between the years 1484 and 1490. 

Copies 1496 ed., B. A.; 1496 & 1500 eds., 
H. E. H. 

Of the lar^e number of editions and versions 
issued ante 1758, only 2 others will be listed 
here. For others, see Marsdcn (work cited). 

Marci Pauli Veneti de regioni- 

bus orientalibus libri in. Basel & 
Paris, 1532. Pre-Linn. 1532.1 

The most noble and famous 

travels of Marcus Paulus ... in the 
East partes of the world, etc. London, 
1579. Pre-Linn. 1579.1 

let English version. A modern one is: 

The book of Marco Polo . . . concerning 
the kingdoms and marvels of the East. Newly 
translated & edited, with notes by Col. H. Yule. 

2 vols. London. 1871. 

This edition, revised and augmented by 
Henri Cordier, was republished, London. 1903. 
Thi.s latter is the greatest thesaurus of Polo 
learning to be found in any language. 

This old traveller refers to fishing and fish 
eating bv the various peoples among whom he 
travelled. 

Polyhistor. See Solinus, C. J. 

Pomet, Pierre [1658-1699] Histoire 
g^n^rale des drogues, traitant des 
plantes, des animaux, & des min^raux; 
ouvrage enrichy de plus de quatre cent 
figures en taille-douce tir6es d'apres 
nature; etc. Paris, 1694. pt. i, 304; 
pt. II, 108; pt. HI, 116 p. fol. 

Pre-Linn. 1694.1 

First ed. of an esteemed work which was re- 
printed in 1735. An English translation first 
^peered in 1712, and one in German in 1717. 
The 3rd English edition is: 

A compleat history of druggs, 

written in French by Monsieur Pomet. 
London, 1737. 419 p. ills. 4®. 

Pre-Linn. 1737.1 

Ichthyocolla (fish glue), p. 285-286; fishes, 

Pond, Arthur [1705-1758] Letter to 
the Right Honorable George, Earl of 
Macclesfield . . . concerning the stones 
mentioned |by F. Byamj. Phil. Trans. 
Roy. Soc., 1755 (1756), 49 , 297-298. 
pl. Pre-Linn. 1756.1 

See Byam, F. 1756.1, in this section. 

Pontoppidan, Erik {Bishop of Ber- 
aen) [1698-1764] For a sketch of his 
life and an estimate of his works, see 
article by Gjellerup, S. M., in Danske 
Biographisk Lexikon, 1899. vol. xiii. 


Det forste forsog paa Norges 

natuurlige historic forestillende dette 
kongeriges luft, grund, fielde, vande, 
vaxter, metaller, mineralier, steenarter, 
dyr, etc. 2 Deele. Kjobenhavn, 1752- 
53. 30 pis. 4°. Pre-Linn. 1752.1 

The 2nd ed.; the first Danish ed., Hafnis, 
1752. This work by some bibliographers is 
dated 1751-53, by others. 1752-54. Another 
ed. appeared in 1754. German and English 
versions are: 

Versuch einer natiirlichen His- 
toric von Nor\s'egen, worinnen die Luft, 
Grund und Boden, Gewasser, Metalle, 
Mineralien, Steinarten, Thiere, Vogel, 
Fische und endlich das Naturel, wie 
auch die Gewohnheiten und Lebens- 
arten der Einwohner dieser Konig- 
reichs beschrieben werden. 2 vols. 
Kopenhagen, 1753-54. 367 & 536 p. 

16 & 14 pis. 8®. Pre-Linn. 1753.1 

The natural histor>' of Norway, 

containing the soils, waters, minerals, 
beasts, birds, fishes, (fee. London, 1755. 
fol. Pre-Linn. 1755.1 

Has a chapter on the sea-serpent, and an il- 
lustration of It on p. 196. 

For other works by Pontoppidan. see in vol. 
II. and Addendum. 

Post, Franz [1614-1680] Theatrum 
rerum naturalium Brasiliae, (Libri Pic- 
turati A 32-35). [c. 1643] 

Pre-Linn. 1643.1 

This collection of oil paintings of the plants 
and animals of Brazil, made by Franz Post in 
Brazil, brought back to Germany by Count 
Maurice of Nassau, collected and bound with 
an illuminated title page by Dr. C. Mentzel. is 
preserved in the great library of Berlin. For 
the history of these paintings, see Gudger, E. W. 
Add. 1912.1 (p. 268-272), and Mentzel. C.. this 
section. 

Preston, Charles. A general idea of 
the structure of the internal parts of 
fish. Phil. Trans. Roy. Soc., 1697 
(1698), 19. 419-424. Pre-Linn. 1698.1 

Prfivost, Antoine Francois [1697- 
1763] Histoire g4n6rale de voyages; 
ou, nouvelle collection de toutes les re- 
lations de voyages par mer et par terre. 
Nouvelle Edition. 25 vols. La Haye, 
1747. pis. maps. Pre-Linn. 1747.1 

Diff6rentes espfeces de poissons d'Afrique, I, 
p. 317; V, p. 70. 348; VI. p. 413, 528; du Sierra 
Leona. IV, p. 235; de la Chine, VIII, p. 390. 
L’Ouwa ou I'oiseau Pescheur, p^che chinoise, 
VIII, p. 106. Poissons du Groenland. XXV, 
. 258-262. Poissons eztra-ordinaires d’Am- 
oine, XVII. p. 84-254. 485 figs. P6che des 
morues. XXI, p. 517. 620; XXIII, p. 351 : XXV, 
p. 259. Poissons des mers du Nord. XXII, p. 

388^10;XXV. p. 266. 

Title and notes from Bosgoed. 

The Ist ed. Others are: English. London (4 
vols.), 1745-47 (probably an abbreviated ver- 
«on)*^rench. Paris, (15 vols.), 1746-59; Dutch, 
The Hague (11 vols.), 1747-50 <k Amsterdam 
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Provost, A. F. 

(21 vok.). 1755-67; German, Leipzig (21 vols.), 
1747-74; Spanish, Madrid (28 vols.), 1763-71. 

Not seen, and not known whether the vcr- 
eions contain all the data of the Ist ed. This 
probable save in case of the English ed. noted. 

^eyel or Freyelius, Adam. Arti- 
ficia hominum ad miranda natursD in 
Sina et Europe, etc. Francofurti, 1655. 
12®. Pre-Linn. 1655.1 

42 species of Chinese and European fishes are 
described. 

This title is commonly cited as anonymous, 
but Gronow (p. 12), on the authority of Voigt, 
credits it as above. 

Pnieckmannus, Fredericas. See 
Bruckmann, Fredericas. 

Purchas, Samuel [c.1577-1626] 
Pnrchas his pilgrimage; or relations of 
the world . . . from the creation unto 
this present; in foure parts . . . etc. 
London, 1613. 4°. Pre-Linn. 1613.1 

This is the let ed. The 2nd, 1614; 3rd. 1617. 
Next comes: 


Purchas his pilgrim, etc. Lon- 
don, 1619. Pre-Linn. 1619.1 

This was followed by Purcbas’s maonum opus: 

Hakluytus posthumus, or Pur- 
chas his pilgrimes. Contayning a his- 
tory of the world in sea-voyages and 
lande-travells by Englishmen and others. 
4 parts. London, 1625-26. fol. 

Pre-Linn. 1625.1 

Notes on fishes scattered throughout. 

Dutch version, Amsterdam, 1655. The only 
modern reprint was issued at Glasgow, 1905-07 
in English. 

Pyrard de Laval, Frangois. Voyage 
F. P. de Laval contenant sa naviga- 
tion aux Indes Orientales, Maldives, 
Moluques, & au Brasil, etc. Paris, 1579. 

Pre-Linn. 1579.1 

Fishes and fishing, p. 6-8, 88, 136-141. 

Other eds.: I6il. 1619. Available for Eng- 
lish present-day readers as: 

The voyage of F. Pyrard of Laval to the 
East Indies. 2 vols. Hakluyt Soc., Works, 
1887-90, no. 76. 77, 80. 8®. 



Quercu, Leodegarius d, pseudonym 
for Duchesne, Leger [ -1588] In 

Ruellium de stirpibus epitome. Cui 
accesserunt volatilium, gressilium, 
piscium, & placentarum, magis fre- 
quentium apud Gallias nomina. Pari- 
siis, 1539. 24 p. 12®. Pre-Linn. 1539.1 

This work formed the basis of E. Estienoe’s 
“De Latinis et Grscis nominibus arbonim," 4cc. 

Another ed., with slightly different title is: 


In Johannem Ruellium de stir- 
pibus latino-gallica epitome, item vola- 
tilium, gressilium, piscium, & planta- 
rum apud Gallos magis frequentium 
nomina. Rothomagi (Roueni, 1539. 8 . 

Pre-Linn. 1539,2 

Other eds. : Paris, 1543 & 1544 ; Cadomi. 1649» 


R 


Rabanus, Maums [c, 776-856] For 
brief sketch of Rabanus, and for a list 
of biographies and commentari^ on 
his \STitings, see under his name in the 
Catholic Encyclopedia, 1911, vol. XII. 

De universo [Colonise Agrip- 

pinse, 1617] Pre-Linn. 1617.1 

Fishes, book vrii, chap. 5. 

The "De Univer.so" is, in arrangement and 
method, a forerunner of the "Speculum" of 
Vincent de Beauvais. The date of the first 
printing is not certainly known, but there was 
an edition of Uabanus’s collected works issued 
in 1617 or 1627, which has been reprinted and 
is available in Migne, J. P. " Patrologiie cursus 
complectus . . . series secunda, doctores scrip- 
toresque ecclesia; Latinse. Tomus V, vol. 6," 
"De Universo," cols. 9-614. Paris, 1852. 

Raimondi) Eugenio. Le caccie delle 
fiere armate e disarraate e degl’ animale 
quadnipedi, volatili e acquatici. Bres- 
cia, 1621. xvi, 410 p. 4°. 

Pre-Linn. 1610.1 

The 4th book treats of fishes in 211 chapters. 
Other eds.: Napoli, 1626; Venetia, 1785. 

Ramus, Jonas. Norriges bescri- 
velse. Kiopenhagen, 1715. 4°. 

Pre-Linn. 1715.1 

With a catalogue of fishes and other animals 
and plants appended. 

Ramusio, Giovanni Batiisia [1485- 
1567] For a brief sketch of his life and 
an exposition of his writings, see article 
by Sir Henry Yule in Encyclopaedia 
Britannica, 11. ed., 1911, vol. XX, 882- 
884. 

Terzo volume delle navigatione 

et viaggi raccolto gia da M. Gio. Bat- 
tista Ramusio nel quale si contengono 
. . . Si come si legge nelle diverse rela- 
tioni, tradotte dal Ramusio di lingua 
Spagnuola & Francese nella nostra, & 
raccolte in questo volume. Venetia, 
1565. 456 p. cuts. maps. fol. 

Pre-Linn. 1565.1 

Della historia dell’ Indie. Vene- 
tia, 1606. Pre Linn. 1606.1 

This contains some descriptions of West In- 
dian fishes, and an account of fishing with the 
remora. 

Ramusio's collection of "Navigation! e Vi- 
aggi" was one of the first and is still one of the 
most valuable of its kind. Issued separately in 
3 volumes and in numerous editions, it is diffi- 
cult to avoid confusion in setting the dates for 


these. However, since the 3rd volume is de- 
voted exclusively to voyages to the new world, 
it is of particular interest here and it only has 
been listed. It appeared in three editions. 1556, 
1565, and last (and much augmented) 1606. 

Rappolt, Carl Henr. Vom Abzuge 
der Heringe aus Preussen. Konigsberg. 
Intelligenzwerke, 1739, no. 33. — Er- 
lauterten Preussen, pt. 5. 

Pre-Linn. 1739.1 

Rasarius, Joannes Bapiista [1517- 
1578] Xenocratis de alimento exaqua- 
tilibus animantium libellus, Gnece nunc 
primum editus, imporfectus. Idem 
Latine perfectior, J. B. Rasario . . . 
interorete, &c. (In Dubravius, J. De 
Piscibus . . . libri quinque, &c. Zu- 
rich, 1559. 8°.) Pre-Linn. 1559.1 

Rath, D. Hier. (7>7-ffses) Disputatio 
de iure venandi, aucupandi et piscandi. 
(In Mor de Nigromonte, G. Pre-Linn. 
1602.1., p. 128-144.) Pre-Linn. 1602.1 

Jo. Ge. Haydenpuecher, respond. 

Ray, John [1628-1705] For life and 
letters, edited by E. Lankester, see 
" Memorials of John Ray ” (a republi- 
cation with biological and critical notes 
by J. E. Smith, Cuvier, & Dupetit- 
Thouars, of “ Select remains of . . . 
J. Ray, . . . with his life by W. Der- 
ham,” London, 1760), and ‘‘ The Cor- 
respondence of John Ray”: found 
under Ray, J., 1846.1, & 1848.1. See 
also “Philosophical letters,” 1718, below. 
For another memoir, see that by Jas. 
Duncan in Jardine’s “ Xaturalists’ Li- 
brary,” 1835 ed., vol. Vni; 1845-46 ed., 
vol. XXXIII; also in his (Duncan’s) 
“Entomology',” 1845—16, vol. VI. Also 
Boulger, George Simonds, “ The life 
and work of John Ray, and their rela- 
tion to the progress of science.” Trans. 
Essex Field Club, 1885 (1886), 4 , 171- 
188. 

Observations topo^aphical, 

moral, <k physiological made in a jour- 
ney through part of the Low-Countries, 
Germany, Italy, and France, etc. Lon- 
don, 1673. xiii, 499, 115 p. 4 pis. ills. 
8°. Pre-Linn. 1673.1 

Contains brief mention of glossopetras p. 
116-117, and of swordfish fishing, p. 316. 
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Ray, J. 

Other eds. are: 1678, 1693, 1738, 1746. 1758. 
The 1738 ed. consists of two volumes. The first 
is a reprint of the preceding work with a slightly 
changed title; the second is a “Collection of 
Curious Travels,” of no interest here save that 
it contains the travels in Greece of Alpinus. 
( 5 . D.) This “Collection” was first printed 
separately, London. 1693. 

A collection of English words 

not generally used, ... in two alpha- 
betical catalogues; witli catalogues of 
English birds and fishes, etc. London, 
1674. 178 p. 16°. Pre-Linn. 1674.1 

Contains a catalogue of fresh-water fishes 
found in England. 

A second cd., enlarged. 1691. Said to have 
been republished in Ray’s “Proverbs,” 4th 
ed., 1768, the first ed. of which seems to have 
appeared in 1670. 

A letter written to the publisher 

by the learned Mr. Ray, containing 
some considerations on the conjecture 
in numb. 114, of these tracts, about the 
swimming bladders in fishes. Phil. 
Trans. Roy. Soc. 1675, 10, 349-351. 

Pre-Linn. 1675.1 

Erroneously ascribed by Gronow and others 
to Robert Boyle, and listed under his name 
because the “conjecture in numb. 114” was 
“illustrated by an experiment of Mr. Boyle’s.” 

F. Willughbeii . . . de historia 

piscium libri quatuor . . . Totum opus 
recognovit . . . librum etiam primum 
& secundum integras adjecit J. Raius. 
Oxonii, 1686. v, 343, 30, 13 p. 188 pis. 

Pre-Linn. 1686.1 

This great work of his pupil W’illughby, left 
in MS. at his death, was edited and published 
by Ray. to whom much of the credit is due. 

2nd ed., London, 1743. fol. See also Wil- 
lughby, F., this section. 

De lingua piscium . . .• depisci- 

bus in genere, etc. (ini Appendix ad his- 
torian! naturalem piscium (In Wil- 
lughbv, F. De historia piscium. Ox- 
onii, 1686) p. 8-13. Pre-Linn. 1686.2 

The wisdom of God manifested 

in the works of the creation, etc. Lon- 
don, 1691. 8°. Pre-Linn. 1691.1 

Air-bladders of fishes an adaptation to their 
environment. 

This work passed through many eds. (the 
12th, 1759) and translations: French, Utrecht, 
1714; German. Goslar. 1718, Leipsic, 1732; 
Dutch, Amsterdam, 1732, 1768. 

Synopsis methodica avium & 

piscium; opus posthumum: quod vivus 
recensuit & perfecit ipse auctor, in quo 
multas species in ipsius omithologia & 
ichthyologia desideratas adjecit, metho- 
dumque suam piscium naturae magis 
convenientem reiididit. Londini, 1710. 
pis. 8°. Pre-Linn. 1710;1 

Later eds. are; 1713, 1721; & in Dutch, Am- 
sterdam, 1769. 


Philosophical letters between 

the learned Mr. Ray and several of the 
ingenious correspondents; to which are 
added those of Francis Willughby Esq. 
The whole consisting of many curious 
discoveries and improvements in the 
history of Quadrupeds, Birds, Fishes, 
Insects, Fossiles, Fountains, &c. Lon- 
don, 1718. 376 p. 8°. 

Pre-Linn. 1718.1 

"Opus cst posthumum a W. Derham in lu- 
cem editum, continens varia ad historiam na- 
turalem & physicam spectantia.” Title and 
comment from Gronovius. 

Reaumur, Rene Antoine Ferchavlt 
de [1683-1757). Observations sur la 
matiere qui colore les perles fausses, 
etc., a I’occasion de quoi on essaie d’ex- 
pliquer la formation des 4cailles des 
poissons. Mdm. Acad. Sci. Paris, 1716. 
(1718), 229-244. Pre-Linn. 1718.1 

The suggestion is here made for the first time 
that the concentric circuli of scales represent 
successive increments of scale growth. 

Des effets que produit le poisson 

appelc en frangais torpille, ou trem- 
ble, sur ceux qui le touchent; et de la 
cause dont ils dependent. Mem. Acad. 
Sci. Paris, 1714 (1741), 344-360.— 

Journ. Scav., 64, 620. 2 pis. 

Pre-Linn. 1741.1 

Description d’un poisson d'une 

configuration monstrueuse. M^m. 

Acad. Sci. Paris, 1747, 52. 

Pre-Linn. 1747.1 


Divers means for preserving 

from corruption dead birds, . . . quad- 
rupeds, reptiles, fishes and insects. 
Phil. Trans. Roy. Soc. 1748 (1750), 
46, 304-320. Pre-Linn. 1750.1 

Fishes considered, p. 319. 

The original of this not found. Probably it 
is a translation of a French memoir sent direct 
to the Royal Society. This article has been re- 
viewed or reprinted in abstract form many 
times. Boehmer (Vol. II, pt. z, p. 415) givM a 
list of 12. but most of them are obscure publi- 
cations and probably are not to be found today. 

Recch.i, Nardo Antonio {editor cind 
commentator). See Hernandez, Fran- 
cisco. 


ack, Mord. von der. Di^utatio 
lica de piscatione. Solenniter de- 
endam suscepit M. von der Reck, 
•ntnrati. 1662. 12 p. 4°. 


Redi, Francesco [1626-1698] Fox a 
life of Redi, see Salvini, A. S. in Opere, 
1712-30, vol. I, pt. I. Al^ short 
notices in Locy, W. A. “ Biology ^d 
its makers.’^ 1908, p. 277; and MiaU, 
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L. C. ** The early naturalists.” 1912, 
p. 225. 

Esperienze intorno a diverse 

cose naturali e particolarmente a quelle 
che ci sono portate dall’ Indie fatte da 
Francesco Redi e scritte in una leltera 
al Reverendissimo Tadre Atanasio 
Chircher della Compagnia di Giesiia). 
Firenze, 1671,47-51. Pre-Linn. 1671.1 

The same, aaother ed., 1686. 

(Reference to his dissection of a 

Torpedo, “ to see whether he could dis- 
cover the seat and cause of its stupe- 
factive lelectricj power,” and remarks 
on the curious form of the iris in this 
species) (In a review of his Espe- 
nenze intorno a diverse cose naturali, 

6 particolarmente a quelle che ci son 
dair Indie.” Firenze, 1671. — Phil. 
Trans. Roy. Soc. 1673, 8, 6003.) 

Pre-Linn. 1673.1 

Osservazioni . . . intorno agli 

animali viventi che si trovano negli 
animali viventi. Firenze (Florence), 
1684. iii, 253 p. 26 pis. 4°. 

Pre-Linn. 1684.1 

Life history of ee). 

Another ed., Naples. 1687; and in "Opere," 
1741, vol. I, no. 4. A Latin version is: 

De animalculis vivis qua) in 

corporibus aniinalium viventium re- 
periuntur, observationes. A msterdam , 
1708. figs. 12°. Pre-Linn. 1708.1 

These papers also found in “Opere”; Venice, 
1687, 1712-30, 1742; Naples, 1740-41 (best ed. 

7 vols. ills. 4®.) 

Reisch, Gregory {compiler) [c. 1467- 
1503] For a biographical sketch, aee 
Hartfelder in Zeitschr. Gesch. ()ber- 
rheins, Freiburg, 1880, n. F. 6, 170-200. 
For bibliographical data about the vari- 
ous editions of Reisch’s work, see Sabin. 

Margarita philosophica. Hei- 

delbergia), 1496. 4^. 

Pre-Linn. 1496.1 

Some fishes are described. 

This is a little library or “Circle of the Sci- 
ences” according to the theological ideas of the 
16th century, in xii books, compiled by Gregory 
Heisch. prior of the Carthusian monastery’ near 
Fribourg. 

First published in 1496, other eds. followed 
in quick succession; Fribourg. 1503 & 1504; 
Strasburg. 1504. 1508. 1512. & 1515; Basel. 1508. 
1517. 1535 & 1583; & Venice. 1599. This last is 
the first and only version in a foreign tongue. 

Copies. 1st cd.. H.. Col., A. G. S.. N. Y. P. 
This last library has five other editions also. 

Relske, Johannes [1641-1701] De 
glossopetris Luneburgensibus ad vi- 
rum nobilissimum & epertissimum Joh. 
Georgium Hieronymum epistolica con- 


sidcratio. Lipsiac, 1684. 56 p. 2 pis. 
4°. Pre-Linn. 1684.1 

Commentatio physica aeque ao 

historica de glossopetris Luneburgensi- 
bus. Norimberg, 1687. 84 p. pis. 

8°. Pre-Linn. 1687.1 

Renard, Louis. Poissons, ^crevisses 
et crabes . . . que Ton trouve autour 
des isles Moluques, ct sur les cotes 
des terres Australes . . . Ouvrage . . . 
qui contient un tres grand nombre de 
pOLssoDs . . . de la mer des Indes: 
divise en deux tomes, dont le premier a 
^t^ copi6 sur les originaux de M. B. 
Coyett . . . Le second tome a 6t4 
form6 sur les recueils de M. A. Vander 
Stcll . . . avec une courte description 
de chaque poisson . . . Donn6 au pub- 
licpar . . . L.Renard, &c. 2 vols. [in li 
Amsterdam, 1718-19. xviii, 100 col. 
pis. fol. Pre-Linn. 1718.1 

The half-title reads: “Histoire naturelle des 
plus rares curiositez de la M.er des Indes.” 

Contains crudely drawn and barbarously 
colored figures of 459 East Indian fishes. A few 
short and defective descriptions are found. 

Another cd., or better reissue, Amsterdam, 
1754. fol. 

For a discussion of the authorship of this 
work, see Cuvier & Valenciennes, vol. I, p. 86- 
87. Also Ebert. Bibliog. Lexicon, 1821, vol. I, 
789. 

See also in this section; Coyett, B.; Fallours, 
S.; V'an der Stell, A.; and Vlaming, C. de. 

Rhanaeus, Samuel. Von einigen 
merkwurdigen Fischen in Curlaiid. 
Act. Breslav. Natiir & Kunstgesoh., 
1725, Tentam 31, 175. 

Pre-Linn. 1725.1 

“I) Von einem gros.sen Hechte. 2) Von an- 
dern grossen Fischen als Rehbsen, SteinbQtten, 
Stromlingcn. 3) Die berauschende Barscho. 
4) Die unvermuthete Karpfeo. 5) Die tod- 
lichen Aale.” 

Rhodius, Jno. ic. 1587-1659i Jecur 
lampetra) rubrum, itemque viride. (In 
liis Mantissa anatomica, published in 
Bartliolin, Thomas. Historiarum ana- 
tomicarum et medicorum. Copenhagen, 
1661, vo). V, 15-16). 

Pre-Linn. 1661.1 

Not seen; title from Cloquet. 

Rhuznelius, Jo. Conr. Philosophia 
animalis vivario, aviario, natatorio re- 
cessita carminice scripsit. NorirnbergaB, 
1630. 8°. Pre-Linn. 1630.1 

Richardson, Richard [1663-17411 
For data concerning this man and his 
works, see Turner, A. D., “Extracts 
from the literary and scientific corre- 
spondence (and a memoir) of R. Rich- 
ardson.” 1835. 8°. 
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Richaxdson, R. 

Several observations in natural 

history, made at North-Bierley in 
Yorkshire, . . . Communicated in a 
letter to Dr. Hans Sloane, R. S. Seer. 
Phil. Trans. Roy. Soc. 1714, 28, 167- 
171. Pre-Linn. 1714.1 

Observations on tench living for several days 
out of water; and on small size of trout and 
charr in mountain streams and lakes of Wales. 

Part of a letter to Sir Hans 

Sloane concerning the Squilla aqiue 
dulcis. Phil. Trans. Roy. Soc., 1734, 
38, 331-332. Pre-Linn. 1734.1 

Destruction of fish fry by an insect larva. 

Richer, Jean [ -1696] Observa- 

tions astronomiques et physiques faites 
en I’isle de Caienne. M6m. Acad. Sci. 
Paris, 1666-1699 (1729), 7, 233-326. 

Pre-Linn. 1729.1 

Remarks on Gymnotus, p. 325. 

Richter, Ge, Gottlieb. Progr. de 
piscium salutari cibo. Gottingen, 1752. 
3 pi. 4°. Pre-Linn. 1752.1 

Abstract in his Opusc. Medicin., vol. Ill, 

p. 216. 

Richter, Johann Gottfried Ohne- 
falsch. Ichthyotheologie, oder; Ver- 
nunft- und schriftmassiger Versuch die 
Menschen aus Betrachtung der Fische 
zur Bewunderung, Ehrfurcht und Liebe 
ihres grosson, liebreichen und allein 
weisen Schopfers zu fuhren. Leipzig, 
1754. xxxii, 912, xxxii p. pis. 8°. 

Pre-Linn. 1754.1 

25 freshwater fishes referred to in the Bible 
are described and common European names set 
for them. 

A Dutch version is entitled: 

Vischkundige onderwijser, in ecne beschrij- 
ving der visschen, etc. Dordrecht, 1780. 319 
p. 4®. 

Riemer, J. de. Beschrijving van ’s 
Gravenhage. Delft, 1730. 3 parts, 

pis. fol. Pre-Linn. 1730.1 

Contains data about the fisheries and fishing 
industrj’ at Scheveningen, pt. i, p. 50-59. 

Rittershusius, Conrad [1560-1631] 
Catalogue doctorum virorum, qui pra>- 
ter Oppianum de venatione ot pisca- 
tione, aut rebus ad earn pertinentibus 
scripserunt. (In his Prolegomena in 
Oppianum. Lugduni Batavorum, 1597, 
leaves 74 & 75). 

Pre-Linn. 1597.1 

Rividre, M. Sur les dents p6trifi<5s 
de divers poissons compar4es avec les 
dents des meraes poissons nouvellement 
p4ch4s. M4m. Acad. Sci. Lettres 
Montpellier, 1708, 1, 75-84. 

Pre-Linn. 1708.1 


In German: Mineral. Belustig., pt. ii. 283. — » 
Vorrathe Atiserlesener Aufsatze, pt. iii, 737. 

Rivinus, AugvstiLs Quirinits [1652- 
1723] Observatio anatomica circa 
poros in piscium cute notandos. Acta 
Erudit. Lips., 1687, 6, 160-162. 

Pre-Linn. 1687.1 


Roberg, Laurentius (preeses) Dis- 

sertatio medico-physica de piscibus . . . 

submittit alumnus regius . . . Upsa- 

lia), 1727. 26 p. figs. 12^ 

' Pr^T.inn 1797A 


Johann Gabriel Gering, respond. 

Anatomy described for Lampetra, Anguilla, 
Silurus, Acus, Ascllus, Salmo, Spirinchue, and 
Albula. 


{jrroeses) Dissertatio de salmo- 

num natura, eorumque apud Ostro- 
bothnienses piscatione. Upsala, 1730. 
27 p. fig. 4°. Pre-Linn. 1730.1 

Dan. Bonge, respond. 


Anatomia piscium figuris multis 

illustrata. (In Klein, J. T. Hist^ia 

piscium naturalis provomendse. Ge- 

dani, 1749, missus v, p. 2.) 

Pre-Linn. 1749.1 

According to Gronovius, Klein received this 
in MS. from J. G. Waller and published it as 

noted. 


Robinson, Tancred [ -1748] 

{Notes on various fishes] (ini Appendix 

ad historiam naturalem piscium. (In 

Willughby, F. De historia piscium, 

etc. Oxonii, 1686. fol.) p. 27. 

Prp-T.inn. 1686.1 


■ Miscellaneous observations made 

about Rome, Naples, and some 
countries in the year 1683 & 1084. Phn* 
Trans. Roy. Soc., 1715 (1717), 29, 4^- 
4 g 3 Pre-Linn. 1717.1 

Treats of fishes among other things. 


.ochefort, Cesar de [1630-1691] 
Loire naturelle et morale des lies An- 
s de rAm6rique. Enrichie de pm- 
rs belles figures des raretez les plus 
5id4rables qui y sont ddcrites. Avec 
vocabulaire Caraibe. Roterdam, 
i. 527 p. *3 pl.^ , 

oinev) : the book, however, was ig; 

ochefort. whose name aPP^^r.^ the 

ent eds. Du Tertre avers t^t 

dated, some tides of which [ollow. 
he “Vocabulaire Caraibe ^ 

i Breton («. r. 1665.1 this section). 
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Natuurlyke en zedelyke his- 

torie van d'eylanden der Voor-Kylanden 
en America, etc. Rotterdam, 1662. 

Pre-Linn. 1662.1 

Histoire naturelle ct morale des 

ties Antilles de I’Amerique. Enrichie 
d'un grand nombre de belles figures en 
taille douce, des places et des raretez 
les plus considerables, qui y sont d6- 
crites. Avec un voeabulaire Caraibe, 
Rotterdam, 1665. xviii, 583 p. pis. 
ills. Pre-Linn. 1665.1 

Fishes, p. 183-200. 

The 2nu French cd., & probably the best. 
Others are: Rotterdam, 1081; Rouen, lOO.*!; 
Pari.s. 1666; Lyons, 1667; .\mster<tam. 1716. 
Dutch versions are: Rotterdam, 1658 & f rank- 
fort, 1668. 

The history of the Caribby- 

Islands, viz. Barbados, St. Christopher, 
St. Vincent’s, Martinico, Dominico, 
Barbouthos, Monserrat, Nevis, An- 
tego, etc., in all xxviii. In two books. 
The first containing the natural; the 
second, the moral history of those 
islands. With a Caribbian vocabulary. 
Rendered into English by John Davies 
of Kidwelly. London, 1666. sm. fob 

Pre-Linn. 1666.1 

Fishes, p. 97-100. Copy N. Y. P. 

The rare first Knglish version of the anony- 
mous French edition of 1658, often catalogued 
under the name of the translator. 

Historischc Beschreibung der 

Antillen-Inseln in Amcrika gelegen, etc. 
Frankfort, 1668. Pre-Linn. 1668.1 

Relation du voyage de I'lsle Ta- 

bago. Paris, 1666. 8°. 

Pre-Linn. 1666.2 

Fishes, p. 36-37. Copy, N. Y. P. 

Inserted here to avoid breaking continuity of 
the above. 

Roede, Christ, (proeses) Dissertatio 
de pisce, q^ui Jonam deglutivit, cujus- 
nam spcciei fuerit? Hafniae, 1740. 4°. 

Pre-Linn. 1740.1 

Frid. Colbiornsen, rtipond. 

Ronaudot, Eus., & Le Tellier, Pet. 
See Le Tellier & Ronaudot. 

Rondelet, Gulielmus [1507-1566] 
For sketches of the life of this author, 
see memoir by R. Hamilton, in Jar- 
dine’s Naturalist’s Library, 1845-46, 
vol. XXXVIII. Also Planchon, J. E. 
“ Rondelet et ses disciples,” etc. Mont- 
pellier, 1866. 72 p. 2 pis. Also Kings- 
ley, G. ” Sketch of the life of Ronde- 
letius,” in ” Good Words.” Sept. 1868. 

Libri de piscibus marinis, in 

quibus verae piscium effigies expressaj 


sunt. Quae in tota piscium historia 
contineantur, indicat elenchus pagina 
nona et decima. Postremo accesserunt 
indices necessarij. Lugduni iLyonsj, 

1554. 14, 583. 23 p. ills, portrait, 

fob Pre-Linn. 1554.1 

The first four hooks have to do with the ex- 
ternal and internal anatomy, the faculties and 
habits of fishes and the modes of capturing 
them. In the remaining books are described 
the fishes known to Romlelot. Although the 
title .says “marine fishes.” 47 freshwater fishes 
are described as against 197 marine. 

Universal aquatilium histori® 

pars altera, cum veris ipsorum imagini- 
bus. His aeee.sserunt indices necessarii 
Lugduni, 1555. 10, 242, 9 p. ills, 

portrait, fol. Pre-Linn. 1555.1 

This work is ordinarily considered as vol. 11 
of the “I.ibri (Ic piscibus marinis.” but it has a 
separate title page and was publisheii a >ear 
lnt<T than that work. Konrad Gesner included 
it in hLs “Historia; animalium. liber IV.” 1558. 
These two volumes, translated into French, 
next appear under the title below. They are, 
liowever, paged separately. 

La premiere (et secondc) partie 

de riiistoire entiere des poissons. Lion, 

1555. 9, 418, 20, 181, 8 p. ills, por- 
trait. fol. Pre-Linn. 1558.1 

In 1558, Franciscus Boussuct published at 
Lyons two poems entitlc<i “Do natura anima- 
lium. “ Since his facta were obtained from Hon; 
delct and the figures of “De piscibus marinis” 
were used as illustrations, these books are som^ 
times listed under Rondelet, but they are indi- 
vidual productions of. and are herein listed 
under Boussuet, {q. r.). 

Rongeard, . Observations sur 

les vers des tanelies. 1723. 4°. 

Pre-Linn. 1723.1 

Rosenhane, Gust. RespublicaD gla- 
cialis seu de hiberna piscatione apud 
Suecos. Stockholm, 1681. 12°. 

Pre-Linn. 1681.1 

Rousseau, Cl. Edicts et ordon- 
nanccs, arrets et r^glements des eaues 
et forests, revues et augmentez d'an- 
ciens et nouveaux, avec annotations 
sommaires. Paris, 1633. 8°. 

Pre-Linn. 1633.1 

French laws relating to freshwater fisheries. 

Rudbeck {junior), Olaus {presses) 
[1630-1702] Ichthyologiaj biblic® pars 
prima, de ave selav, cujus mentio fit 
num. XI : 31, in qua contra Bochar- 
tum & Ludolfum non avem aliquem 
plumosam, nec iocustam fuisse, sed 
potius quoddam piscis genus (pieces 
volatiles) manifestis demonstrator argu- 
mentis. Upsalia*, 1705. 148 p. figs. 

4°. Pre-Linn. 1705.1 

Andrew Brodd, respond. 
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Rumpf, or Rumphius, George Ever- 
hard [162^1693] For a sketch of his 
life, see Henschel, A. W. E. T. “ Vita 
G. E. Rumphii . . . accedunt specimen 
materiae Rumphianae medicae clavisque 
herbarii et thesauri Amboinensis,” &c. 
1833. 8°. Also issued under the title 
“ Clavis Rumphiana botanica et zool- 
ogica, accedunt vita G. E. Rum- 
phii.” For bibliography, see Rouffaer, 
G. P., & Muller, W. C., 1902.1. With 
reference to the fate of Rumpf’s collec- 
tions, see Martelli, U., 1903.1; also 
Targioni-Tozzetti, G., 1903.1 

D'Amboinsche rariteitkamer, 

behelzende eene Ijeschrj'vinge van aller- 
hande zoo wceke als 'harde schaalvis- 
scliOn, to weete raare krabbcn, krecften, 
en (liergelyke zeedieren, als mede aller- 
haude lioorntjes en schulpen, die men 
in d’Amhoinsche zee vindt. Amster- 
dam, 1705. xxviii, 340 p. 00 pis. ills, 
fol. Pre-Linn. 1705.1 

C!iap. Lxxxii, Dominoes Stocn. In pi. 59 
are shown fijruro.s of Falceoniscuft freteslcbeni, 
from the Porniiaii, and of Loptolepis from the 
lithoeraphic stone of Solenhofen. 

This work ns a whole or in its parts was often 
reprinted in Dutch and in various versions. 
Some editions of the original work are: Amster- 
dam. 1741; Avion, 17C6. The best known Latin 
version is: 

Thesaurus imaginum piscium 

testaeoorum, quales sunt cancri, echini, 
A’c. I.ugduni Hatavorum, 1711. 4, 15, 
8 p. ()0 pis. fol. Pre-Linn. 1711.1 

ron>i.‘<ts of the plates only, with names of the 
animals in I.atin and Dutch. The fossil fishes 
above referred to are included. 

Another ed.. The Hague, 1739. 

Hot Amboinsche kruid-boek, 

etc. O. E. Rumphii , . . Herbarium 
Amboinense, etc. 6 parts (in 4 vols.j. 
Amsterdam, 1741-1755. 

Pre-Linn. 1741.1 

Not seen; apparently a Dutch-Latin version 
of the above. 

Rumpler, Angelus (Abbot of Vorm- 
bach-am-Inn) Geschichte des Klostcrs 
zu Vormbach. iM. S. c. 1500.] 

ProLinn. 1500.1 

.According to J. Wimmer in his "Geschichte 
des dcutschen Bodens," p. 3S9-392, an interest- 
ing account of Bavarian fishes is contained in 
this work. 

Russell, Alexander (r. 1715-1768] 
An account of four undcscribed fi.shes 
of Aleppo. Phil. Trans. Roy. Soc. 
1756, 49, 445-449. Pre-Linn. 1756.1 

Three are silurids. No scientific names arc 
assigned. Descriptions and figures of these also 
found in: 

The natural history of Aleppo, 

and parts adjacent. Containing a de- 


scription of . . . the principal natural 
productions in its neighbourhood, etc. 
London, 1756. viii, 266, 10 p. 16 pis. 
4°. Pre-Linn. 1756.2 

Abstracted and reviewed in Com. de Rebus, 
7. — Leipz. Gel. Anz,, 1757. — Gott. Gel. An*., 
1757. 

A second ed. (revised & enlarged by P. Rus- 
sell) in 2 vols., illust. London, 1794 (fishes, 
vol. II. p. 207-219, pi.). German version, “Na- 
turgescliichte von Aleppo." Gottingen, 1797- 
98. 


Ruysch, Fredcrictw [1638-1731] The- 
saurus animalium primus . . . Het eer- 
ste cabinet dcr Dieren. Amsteloedami, 
1710. Ivi, 40 p. 7 pis. 

Pre-Linn. 1710.1 

11 Asiatic & African fishes described. 

Latin and Dutch in parallel columns. Copy 
in A. M. N. H. 

Dcscriptio anatomica rajae*(In 

Valcntini, M. B. Amphitheatnim Zoo- 
tomicum, 1720, pt. ii, 125. pi. 74.) 

Pre-Linn. 1720.1 


Ruysch, Hcnricus (jiliiis Frederici) 
[ -1727] Theatrum universale om- 

nium animalium ... ex scriptoribus 
tarn antiquis quam recentioribus . . . 
a J. Jonston collectum, ac plus quam 
trecentis piscibus nuperrime ex Indias 
orientalibus allatis . . . cum enumera- 
tione morborum . . . ac notitia am- 
malium . . , cura H. Ruysch, etc. 2 
vols. (in 1). Amstelodami, 1718. fol. 

Pre-Linn. 1718.1 

Fishes found in vol. I. only. 

For the most part an edition of Jonston. 

(ff. v.) 


Collectio nova piscium Am- 

inensium partim ibi ad vivum de^ 
eatorum, partim ex museo Henri 
lysch M.D. XX tabulis compre 
nsa (in his Theatrum universale om- 
jm animalium, etc. Amstelodami, 

18). 40 p. 20 pis. _ _ 


This is Ruysch’s own part of the "Theatrum 
universale," but it is mainly taken from Renard 
and Valcntyn. The figures are gross caricatures. 
See also Jonston, J., this section. 


Izaczynski, Gabriel [ -1737] 

jtoria naturalis regni Poloniae, magni 

catus Lithuaniae, annexarumque 

>vinciaruni, in tractatus xx divisa, 

. SandomirisD, 1721. 456 P- 

Pre-Linn. 1721.1 

De fluminibus et piscibus. p. 131. De lacu- 
, piscibus, etc. p. 153. 

Auctarium histori® naturalis 

A ^ A ^ m 


os® regni Poloni®. 12 parts. Oe- 
1736. 4°. Abstract in Erlang. 

Zeit., 1755. Pre-Linn. 1736.1 

ther eds., Gedani, 1742 & 1746. 


s 


S., J. The true art of angling; or the 
best and speediest way of taking all 
sorts of fresh-water fish with the worrn, 
fly, paste and other baits in their 
proper seasons; how to know the haunts 
of fish and angle for them in all waters 
and weathers, at the top, middle and 
bottom, baiting of the ground and 
night baits, oyls and oyntments, baits 
natural and artificial; the several ways 
of angling; . . . and many rare secrets 
never before made publick; containing 
the whole body of angling, and mystery 
of a compleat angler. London, 169G. 
vi, 160 p. 24°. Pre-Linn. 1696.1 

This passed throuRh at least 12 eds., in part 
under the above title, but mostly changed as 
below. The second ed. “The true art of an- 
gling.” etc. London, 1697, like the above, is 
extremely rare. The third ed. is: 

The compleat fisher, or the true 

art of angling; being a clear and speedy 
way of taking all sorts of freshwater fish 
. . . containing the . . . mystery of a 
compleat angler, etc. London, 1704. 
vi, 160 p. 24°. Pre-Linn. 1704.1 

This was followed bv eds. bearing same title; 
London. 1716. 1725, 1740, & 1770 (12th and 
last ed.) as “The true art of angling.” 

This author is believed to have been John 
Smith (g. r.. this section) and these titles are 
listed under his name in the Heckscher sale cata- 
logue. See also, further in W'estwood & Satchell 
under both authors. 

Sagard-Theodat, F.Gabriel [Jl. 17th 
cent.] Le grand voyage du pays des 
Hurons, situ6 en LAm^rique vers la mer 
douce, 6s derniers confins de la nouvelle 
France, dite Canada . . . De la chasse, 
de la pesche & des oyseaux & anirnaux 
terrestres <fe aquatiques, etc. Paris, 
1632. 380 p. 16°. Pre-Linn. 1632.1 

A practically new edition was issued, Paris, 
1636. as “Histoire du Canada,” etc. A modern 
reprint appeared in 1865. 

Sainctyon, . Les Edicts et or- 

donnances des roys, coustumes des 
provinces, r^glemens, arrests et juge- 
mens notables des eaux et forets. 3 vols. 
Paris, 1610. fol. Pre-Linn. 1610.1 

Early French laws governing fishing in fresh 
waters. 

Saint Ambrose. See Ambrose, 

{Saint ) . 


Saint Hildegard, Abbess of Bingen. 
See Hildegarde de Pinguia. 

Saint Laurent, Joannon de. De- 
scription abn'gcc du fameux cabinet de 
M. le Cl'cvalier de Baillou, pour servir 
a I’histoire naturclle des pierres pre- 
cieu.ses, nictaux, mineraux et autres 
fossiles. Luques, 1746. 156 p. 8°. 

Pre-Linn. 1746.1 

Chap. 14, p. 93. Pdtrifications. Lea p6tri- 
fications des poissons. p. 93-96. (Anguille, Car- 
ebarias, brochets, dorades, sardines, turbote et 
tanebes.) 

Salenius, Jo. G. (respond.) Disser- 
tatio de iure venationis et aucupii. Up- 
saliae, 1663. 4°. Pre-Linn. 1663.1 

D. Dan. Lipstorp, prases. 

Saleme, Frangois & Arnault de No- 
bleville,L. D. See Arnault de Noble- 
ville & Salerne. 

Sallengre, Henr. de. Antiquitatum 
Romanarum thesaurus novus. Hagae 
Comitum, 1724. fig. 

Pre-Linn. 1724.1 

"Tom. I. continet librum de piscibus.” 

Salmon, Thomas (1679-1767] Die 
heutige Ilistorie der Sundaischen Inseln 
als Borneo, Java und Sumatra. Halle 
or Altona, 1733. pis. 4°. 

Pre-Linn. 1733.1 

A few fishes named, but not described. 

Saluste, Guillaume de {Seigneur du 
Bartae). See Du Bartas, Guillaume de 
Saluste {Seigneur). 

Salviani, Hyppolyio [1514-1572]. 
For a biographical memoir, see Bush- 
nan, J. S. in Jardine’s Naturalist’s 
Libraiy*, London, 1845-46, vol. XXXV. 

Aquatilium animalium historiae 

liber primus, cum corundum formis acre 
excusis. Homa?-, 1554-1558. 16, 256 

leaves. 88 pis. portrait. 

Pre-Linn. 1554.1 

92 Italian fishes are figured and described. 
There is also a table in which each fish is identi- 
fied with that named by Aristotle, Oppian, 
Pliny, Atheneeus, Aelian, end other authors; 
volume and page of these writers being cit^. 
The Latin, Greek, and common names of each 
fish are also given. 
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Salviani, H. 

This finely printed work, the plates of which 
in accuracy and beauty far surpass any figures 
published in the next 100 years, seems to have 
been issued in parts. The copy belonging to the 
A. M. N. H. bears date of 1554 on the title-page, 
and 1558 on the last page. A continuation of 
this work was promised, but not brought out. 

Great difficulty is experienced in working out 
the editions of Salviani’s book. The dat« is 
scant and contradictory. There are supposed 
editions of 1555 and 1557, which may be ex- 
plained on the basis that the work was issued 
in parts as the fish were studied and the plates 
made. Engclmann (p. 442) definitely says that 
an edition was issued of 99 figs, on 82* leaves 
without text, in small folio and having the title 
of the 1554 edition. He also states that an Ital- 
ian version was issued on Alarch 20, 1559. The 
former of these is probably the next title (found 
in Boehmer, vol. II, pt. ii, p. 52). 

leones piscium. Romae, 1593. 

fol. Pre-Linn. 1593.1 

Equally isolated is the following title, quoted 
from Bauer. 

Historia de piscibus. Roma. 

1593. figs. fol. Pre-Linn. 1593.2 

Quito definitely established, however, are the 
following editions: 

De aquatilium animalium eonm- 

dem formis. \’enetiis, 1600. fol. 

Pre-Linn. 1600.1 

Another folio ed., Venice, 1602. 

Sannazaro, Jacopo 11458-1530] Pis- 
catoria, etc. Romae, 1526. 8°. 

Pre-Linn. 1526.1 

Other eds. are: Naples, 1526; Venice, 1527 & 
1528; Paris, 1527; Venice, 1533. Found also in: 

Opera omnia Latine scripta. 

Venetiis, 1526, 8^ Pre-Linn. 1526.2 

The Opera passed through many eds.: 4 at 
Venice, 1526-1725; 8 at Leyden, 1536-1592; 
and 4 at various places, 1609-1728. 

For present day versions of Sannazaro, see: 

“La egloghe piscatorie di A. S. S. recate in 
versi Italian! dal Cavaliere L. Biondi.” Torino, 
1823. 8°, 

“De ecloga piscatoria thesim proponebat 
A. Campaux.” Paris, 1859. 8®. 

“Thepiscatory eclogues of Jacopo Sannazaro*' 
edited with introduction and notes, by Wilfred P. 
Mustard. Johns Hopkins Press, Baltimore, 
1914. 94 p. 8®. 

Saunders, James. The compleat 
fisherman. Being a large and particular 
account of all the several ways of fish- 
ing now practised in Europe, with 
curious secrets in the art of fishing as 
well in the sea, as in lakes, rivers, or 
brooks. More particularly calculated 
for the sport of angling. Also, an ac- 
count of the principal rivers, lakes, &c. 
in England, and what kinds of fish are 
found in them. London, 1724. vi, 
234 p. pi, 12°. Pre-Linn. 1724.1 

Another ed., London, 1725, entitled “The 
compleat troller.” A 3rd ed. appeared, 1778, 
and the last, 1800. was “The fisherman, or, the 
art of angling made easy." 


Saurmann, Thomas (respond.) 
Analysis exercitationes 225. J. C. 
Scaligeri ad Cardanum de piscium 
habitaculis et allelophagia, seu mutuft 
Laniena. Inaug. Dissert. Wittebergac, 
1639. 4°. Pre-Linn. 1639.1 

Martin Heins, presses. 


Scaliger, Julius Caesar [1484-1558] 
For a brief sketch of the life and works 
of this veiy^ learned man who edited 
both Aristotle and Pliny with notes 
and comments, see R. C. Christie and 
John Edwin Sandys in Encyclopaedia 
Britannica, 1911, Vol. XXIV, p. 283. 

Exotericarum exercitationum li- 
ber xv. de subtilitate ad Hieronymum 
Cardanum. Lutitiae (Paris), 1557. 476 
folios. Pre-Linn. 1557,1 

Fishes in Exercitationes, nos. 201 & 225. 
Echeneis as a shipholder. . . 

This work passed through many editions: 
Basel, 1560; Leyden, 1615; Hanovi®, 1634; & 
Frankfort, 9 editions, 1572-1672. 

Scheffer, Henric Theophil [1710- 
1759] Aanmarkningar ofver Nicol 
Seliinder’s svar, hum en sadan lykta 
ma kunna redastil, at liuset kan deruti 
brinna om natte tid under vatnet m en 
sio, och siiledes med skenet locka in 
fisken uti niigon behandig fiske-bradgf 
K. Swensk. Vetensk. Acad. Handl., 
1750, 67. Pre-Linn. 1750.1 

Anmerkung liber N . Selander s 

Frage, wie eine Lateme zu zubereiten 
ist, dass in ihr das Licht bey Nacht 
unter dem Wasser in einem Teiche 
brennen und also mit seinem Scheme 
die Fische in ein Netz locken kann. 
Konig. Schwed. Akad. Abhandl., 175(h 
68. Pre-Linn. 1760.2 

See note under K&stner, A. G., this section. 


Scheffer, Johanes [1621-1679] Lap- 

jnia id est regionis Lapponum et 

mtis nova et verissima descriptio, etc. 

rancofurti, 1673. xiv, 380 p. 

Pre-Linn. 1673.1 

Contains some account of an^'vpr- 

A 2nd ed.. Frankfort. 1678. A German ver 

m appeared at Frankfort & Leipzig, lt»/o. 

,her foreign versions follow. 

The history of Laplffnd. Ox- 

rd, 1674. 147 p. . 

Pre-Lmn. 1674.1 

In another English ed.. containing other 
irks OD Laplandi London, 1704. 

Histoire de la Lapponei, etc- 

iris, 1678. ills. 4°. Pre-Liim. 1678.1 

Waerachtige in aen-merkens- 


»v aeiivv-iicifev, ^ 

erdige historie van i 

isterdam, 1682. Pr^Linn. 1682.1 


SCH 
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Fishes, book ii, p. 107-109; book in, p. 25- 
28, 72. 

Scheffer, 5. (aus Gdrlitz) {respo7id.) 
Exercitium juridicum de jure vonandi, 
aucupandi et piscandi. Jense, 1638. 4°. 

Pre-Linn. 1638.1 

Johann Fibig, prases. 

Schelhammer, Gunther Christopher 
(1646-17161 Anatomes Xiphiac piscis, 
oceani incolae, cultro anatoniico mdcciv 
in Academia Kilonensi subjecti brevis 
enarratio ad P. Hottonem: cui accedit 
Lumpi & Ophidii ejusdein generis breve 
examen. Hamburgi, 1707. 24 p. pi. 

4°. Pre-Linn. 1707.1 

Abstract, Nouv. Litt. Germ., HamburK, 1708, 

p. 110. 

This paper was broken up and the description 
of each fish published separately as; 

Anatome Anglorum piscis [Cy^ 

clopteri lumpi]. Ephemer. Acad. Nat. 
Cur., 1712, cent. 1 & 2, append., 126- 
128. Pre-Linn. 1712.1 

Anatome Ophidii piscis. Ephe- 
mer. Acad. Nat. Cur., 1712, cent. 1 & 2, 
append., 128-129. Pre-Linn. 1712.2 

Anatome Xiphiac piscis. Ephe- 

mor. Acad. Nat. Cur., 1712, cent. 1 & 2, 
append., 110-126. Pre-Linn. 1712.3 

— — Descriptio anatomica Xiphia? 
piscis (In Valentini, M. B. Amphi- 
theatrum Zootomicum, 1720, pt. 2, 
102-110. pi.) Pre-Linn. 1720.1 

In this reprint, although the title says anat- 
omy of Xiphias only, all 3 fishes are considered. 

Scheuchzer, J.G. (filiusJ.J.) {trans- 
Inlor) See Kaempfer, E. The histor>' 
of Japan, etc, 1727. 

Scheuchzer, Johann Jacob [1670— 
1733] A bibliography (1694-1721, — 
47 p.) is found at the end of his “ Itinera 
per Helvetiae alpinas regiones facto an- 

nis 1702-11.” 4 vols. Leiden, 1723. 

4®. 

Physica oder Naturtcissenschaft. 
2 vols. (in 1). Zurich, 1703. 300 & 

'^00 p. 8®, Pre-Linn. 1703.1 

Vol. II, Von den Fischen, p. 405—411. 
..Augmented cds.: Zurich. 1711. 1729. 1743. 
1729 ed. spen by us. 110 fishes named & struc- 
tures discussed, vol. II, chap, xxxvi. 

~ — Beschreibung der Naturge- 
Bchiehte des Schweizerlandes. 3 vols. 
Zurich, 170(>-18. 4®. Pre-Linn. 1706.1 

Fossil sharks' teeth, vol. II. p. 143. 

Piscium querelm et vindiciao. 
Tiguri, 1708. 36 p. 5 pis. 4®. 

Pre-Linn. 1708.1 

For a critique of this work, see Roche, A., & 
JJemontmerot, C. 1897.1. 


Bildnis.sen verschiedener Fi- 
schen, und dcro Tlieilen welclie in der 
Sundfluth zu Grund gegangen. Zurich, 
1708. 8 p. 5 pis. 4®. 

Pre-Linn. 1708.2 

An abbrexiated German version of the above, 
which is also found in his; 


Epistola ad Bajerum. Acta 

Phvs. Med., 1708, append., p. 92. 

Pre-Linn. 1708.3 


Herbarium diluvianuin. Zu- 
rich, 1709. fob Pre-Linn. 1709.1 

Some fossil fishes described. Augmented ed., 
Leyden. 1723. 119 p. 14 pis. — fossil fishes, p. 
8-10, 22 (fig. 7, pi. v). 44 (fig. 6. pi. ix). 

Bil>liotheca scriptorum historiae 

naturalis omnium terree regionum inser- 
vicntiuin. Historian naturalis Hclvetiao 

prodromus. Tiguri, 1716. 8°. 

Pre-Linn. 1716.1 

Another ed., augmented by J. Le Long by 
the inclusion of “scriptores historia' naturalis 
Gallic.” Zurich. 1751. xiv. 241 p. 8®. 


Museum diluvianum. Tiguri, 

716. 107 p. 8°. Pre-Linn. 1716.2 

Some fossil fishes described. 

Meteorologia et or>'ctographia 

Helvetica. Ziiricli, 1718. 336 p. pis. 
to Pre-Linn. 1718.1 


^ 1 




^ ^ ^ M ^ 


Biblia ex physici.s illustrata qui- 

bus res naturales in Scriptura Sancta 
occurentes exhibentur, figuris nitidis a 
J. A. Pfcffel sculpt is. 4 vols. Augustae 

Vindelicoruni, 1731-35. fob 

Pre-Linn. 1731.1 

This seems to be the original ed. Other eds. 
& versions are: 

Physica sacra. Iconibus aeneis 

illustrata, etc. 4 vols. Augusta? Vinde- 

licorum, 1731—35. 1536 p. 750 pis. 

Pre-Linn. 1731.2 


Kupferbibel in welchcr die Phy- 
sica sacra oder geheiligte Naturwissen- 
schaft dcrer in heiliger Schrift vorkom- 
menden naturlichen Sachen, deutlich 
erklart und bewiihrt, etc. 4 vols. Augs- 


)urg & Ulm 1731—1735. 






Physique saerde, ou histoire- 

naturellc de la Bible, traduite du Latin. 
8 vols. Amsterdam, 1732-1737. 750 

pis. fob Pre-Linn. 1732.1 

Vol. I. p. 25. pi. 15 — The Creation (fifth 
day) — fishes: p. 68. pi. 63 — The resulu of the 
Deluge — fossil sharks’ toetli; p. 68-70. pis. 54— 
57 — Fossil fishes. _ . . 

Vol. III. p. 79-80, pis. 238-239 — Scaled 
fishes permitted to be eaten by the Jews — eel, 
iamprey and sole (Leviticus xi, 9-12). 
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Scheuchzer, J. G. 

Vol. VI, p. 54-55. pi. 518 — Fishes of the sea 
— internal organs of the pike (Job xii, 8). 

Vol. VII, p. 238-239 — Leviathan = a tunny 
(pi. 557) or a hammerhead shark (pi. 610) 
(Psalm ixxiv, 14) : p. 462-466, pi. 650 — Jonah’s 
great fish = a shark (Lamia). 

Vol. VIII, p. 134-135, pi. 713 — The miracu- 
lous draught of fishes (Luke v, 4-7) : p. 250-252, 
pi. 745 — The scorpion = Scorpsna. 

Copy, N. Y. P. 

Geestelyke Natuurkunde. 15 

deelen (in 8). Amsterdam, 1735. fol. 

Pre-Linn. 1735.1 

A later Dutch ed. is: “Bijbel der Natuur.” 
Amsterdam, 1784. roy. 8®. 

Schillinger, Franc. Ka^p. Vier- 
jahrige persianische und ostindische 
Reise, neben Beschreibungen vieler 
orientalischen Volker, mit Darstellung 
derer zahmen und wilden Thiere in 
Indien, wie auch Vogeln, Fischen, 
Friichten, Erd und Seegewachsen. 
Niirnberg, 1707. 8°. Pre-Linn. 1707.1 

Another ed., Niirnberg, 1716. 

SchnuTT, Balthasar. Kunst- Haus- 
und Wunderbuch, darinnen allerhand 
. . . Fischen . . . gehandelt wird .... 
Auffs new verbessert, vermehrt und 
mit einem nutzlichen Register gezieret. 
Niirnberg, 1654. 8°. Pre-Linn. 1654.1 

Another ed., Frankfurt, 1664, 1878 p. 

Schonevelde, Stephanies A. Ichthy- 
ologia et nomenclaturae animalium 
marinorum, fluviatilium, laoustrium, 
qusD in florentissimis ducatibus Slesvici 
et Holsatije et Emporio Hamburgo oc- 
currunt triviales; ac plerorumque hac- 
tenus desideratorum imagines, breves 
descriptiones et explicationes. Ham- 
burg!, 1624. 85 p. 7 pis. 4®. 

Pre-Linn. 1624.1 

Contains a list of fishes in alphabetical order 
in both Latin and Teutonic. Anatomy given of 
herring, catfish and dogfish. 

Schoock, Martin (praises) [1614- 
1669] Dissertatio de harengis, vulgo 
halecibus dictis. Groningije, 1649. 8°. 

Pre-Linn. 1649.1 

Ant. Mattheus, respond, 

Schott, Caspar [1606-1666] For 
critical notes on the work listed below, 
see St. Leger, Abb6 de, “ Notice rais- 
Bonn^e des ouvrages de Gaspar Schott, 
J^suite: contenant des observations 
curieuses sur . . . I’histoire naturelle 
et les arts.” Paris, 1785. 103 p. 8°. 

Physica curiosa, sive mirabilia 

naturae et artis libris xii comprehensa, 
quibus pleraquae quae angelis dajmoni- 
bus, hominibus, spectris, energumenis, 


monstris, portentis, animalibus, me- 
teoris, etc. 2 vols. Herbipoli, 1662. 
1583 p. 57 figs. Pre-Linn. 1662.1 

De mirabilibus animalium aquatilium, vol. 
II. lib. X, p. 1256-1385. Echeneis as a ship- 
holder. 

The Ist ed.; others, Herbipoli, 1667 & 1697. 

Schrassert, Joh. Hardervicum an- 
tiquum ofte beschryvinge der stadt 
Harderwijek. Harderwyck, 1732. 2 

parts. 4°. Pre-Linn. 1732.1 

Contains data about fishing in Zuiderzee. 

Schroeder, Johann [1600-1864] Zo- 
ologica, or the history of animals as 
they are useful in physick and chirur- 
gery . . . Translated by T. Bateson. 
London, 1659. vi, 159 p. 8®. 

Pre-Linn. 1659.1 

Fishes used in medicine, p. 111-133. Copy.H. 

— ' The compleat chymical dis- 
pensatory, in five books : treating of all 
sorts of metals, precious stones, and 
minerals, of all vegetables and animals 
. . . &c. Englished by W. Rowland. 
London, 1669. iii, 445 p. fol. 

Pre-Linn. 1669.1 

Not seen. Presumably an enlarged issue of 
the above. 


Schwalbe, 


Lactes et ova 


simul in uno carpione. Comm. Litt. 

Norimbergae, 1734, p. 305. 

Pre-Linn. 1734.1 


Schwenckfeld, Caspar [1563-1609] 
Theriotropheum Silesise in quo ani- 
malium, hoc est, quadrupedum, rep- 
tilium, avium, piscium, insectorum, 
natura, vis et usus sex libris perstrm- 
guntur: concinnatum et elaboratum, 

etc. Lignicii [Lignitzi, 1603. xxiv, 

40^ Pre-Linn. 1603.1 

40 Silesian fishes are described. 

Second ed., Lignicii, 1604. 


Scilla, Agostino [1639-1700] ® 

biography, see Seguenza, G. Agos- 
tino Scilla.” Messina, 1868. 


La vana speculazione dising^" 

ta dal senso. Lettera ri^onsiva 

ca i corpi marini, che petrificati si 

)uano in varij luoghi terrestn, etc. 

ipoli, 1670. 168 p. 28 pis. 4 . 

^ Pre-Lmn. 1670.1 

Reviewed anonymously in Phil. Trans. Roy. 
j., 1698, 19 , 181-201. 

De corporibus marinis lapide- 

mtibus quae defossa reperiuntur, ^c- 
•e Augustino Scilla, addita disserta- 
ne Fabii Columnae de glossopetns. 
►m®, 1747. 73 p. 28 pis. front^- 

Pre-Lmn. 1747.1 
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Lapides bufonites (teeth of Sar^us) and glo8so> 
petras (teeth of sharVa) described with elegant 
copper-plate hgures. 

The first Latin version of Scilla. Others: 
Rome, 1752 (copy, A. M. N. H.) & 1759. 

Scribonius, G. A. Rerum natural- 
ium doctrina methodica. Basilia, 1587. 
8^ Pre-Linn. 1587.1 

Fishes of Switzerland considered. 

Seba, Alheri [1665-1736] Locu^ 
pletissimi rerum naturalium thesauri 
accurata descriptio et iconibus arti- 
ficiosissimis expressio, per univer.sam 
physicis histonam . . . Ex toto ter- 
rarum orbe collegit, digessit, descripsit, 
et depingendum curavit Albertus Seba. 

4 vols. Amstelacdami, 1734-1765. 449 
pis. gr. fol. Pre-Linn. 1734.1 

Half title reads: “Description exacte des 
principales curiositez naturetles du magnifique 
cabinet d’Albert Seba." Text in Latin and 
French. 

Vol. I, 1734: Rfina -piscatriz — Pterophryne 
& Malthe, p. 118-119, pi. 74; fish stages in frog 
evolution, p. 125, pi. 78. Vol. Ill, 1758; fishes, 
p. 58-109, pis. 23-34. 

Seelen, Erich Gottlieb von. (respond.) 
Dis.sertatio specimen pharmacologia) 
sacraj de antimonio, cicuta et pisce 
Tobiae sive siluro. Gryphiswald®, 1708, 
34 p. 4®. Pre-Linn. 1708.1 

Christ. Helvig, presses. 

Seger, George [ -1678] De pis- 

cium auditu. Ephemer. Acad. Nat. 
Cur., 1673-74 (1688), dec. 1, ann. 4 & 
5, 142-143. Pre-Linn. 1688.1 

Seger, Jo. Lud. Landwirthschaft- 
liche Teich- und Weyherluft, oder 
griindliche Information zur edlen Fi- 
scherey. Francoiurti, 1727. 8°. 

Pre-Linn. 1727.1 

Seguyn, Pet., & Chasler, Hug. 
Ergo piscium usus vere salubrus. Paris, 
1628. Pre-Linn. 1(528.1 

Not seen. Title from Boehmer. 

Selanders, Nicolas. Responsio su- 
per qua'stionem: quomodo talis luccrna 
parari po.ssot in qua nocturne tempore 
lux sub aqua fluminis vel stagni serve- 
tur eaque pisces ad commodum re- 
ceptaculum alliciantur? Comm. Litt. 
Noriinbergsp, 1744. Pre-Linn. 1744.1 

Not seen; title from H. Cloquet. 

Selincourt, J agues Epie de. L’art de 
toute sorte de chasse et de p^che, avec 
relui de guerir les chevaux, les chiens et 
les oiseaux. 2 vols. Amsterdam, 1711. 
12®. Pre-Linn. 1711.1 

Other eds.: Lyons. 1719 & 1722. Probably 
a reprint of Louis Liger. (?. r.) 


Semeyns, Meynert. Een corte be- 
schryvinge over de haringvisscherij. 
Camerling, 1639. 8®. Pre-Linn. 1639.1 

3rd cd. Others not known. 

Sennert, Daniel [1572-1637] 'Phy- 
sica hypomnemata. Lugdimi, 1637. 
471 p. Pre-Linn. 1637,1 

Fossil fishes, p. 427. Copy, Col. 

Seires, Olivier de (Seigneur du Prade) 
[1539-1619] Le theatre d’agriculture 
et mesnage des champs. Paris, 16(X). 
fol. Pre-Linn. 1600.1 

LuTe V, chap, xni, treats of “L'estang, le 
pescher, le vivier." 

Numerous eds., at least 17 before 1675. 
Modern cd. Paris, 1802. 

Severinus, Marcus Aurelitis [1580 
or 84-1656] Zootomia democritea, id 
est anatome generalis totius animantium 
opificii, libris quinque distincta, quo- 
rum setiem sequens facias delineabit. 
Noribergae, 1645. 408 p. figs. 4°. 

Pre-Linn. 1645.1 

Anatomy of herring, sardine and dog-fish, 
with figures of viscera. 

Cuvier & Valenciennes say that this was the 
first general and philosophic treatise on com- 
parative anatomy. 

De piscibus in sicco viventibus 

commentarius in libellum Theophrasti 
Eresi; naturae & Aristotelis interpretis 
summi . . . De radio turturis (pasti- 
nacaei marini (De radio trigonos ma- 
rini) Napoli, 1655. iv, 70 p. fol. 

Pro-Linn. 1655.1 

Antiperipatias, hoc est, adver- 

sus Aristoteleos de respiratione piscium 
diatriba. Napoli, 1659. xx, 128 p. 
fol. Pre-Linn. 1659.1 

Fishes respire air by gills but also possess an 
air breathing organ (air-bladder). 

Other eds., according to Agassiz; Amsterdam 
& Naples. 1661; & Naples, 1665. The former of 
these, issued at Amsterdam, in A. M. N. H. 

The two preceding numbers are bound in 
one volume and are in catalogues listed under 
the title “Antiperipatias,” etc. For the dis- 
crepancies in dates, see the following note from 
the catalogue of the British Museum (Natural 
History) (vol. IV, 1906). 

“The date to the dedication and imprimatur 
is 1659; that on the title-page to the part ‘De 
Piscibus’ is 1655 and to its dedication 1646; 
whilst the preface to ‘Phoca illustratus’ is dated 
1645. and its peroratio 1646. The ‘De radio 
turturis marinsp,' the running title of which 
reads ‘De radio trigonos marini,’ is dated 1644.” 

Anatome arengac atque sard® 

(In Valentini, M. B. Amphitheatrum 
Zootomicum, 1720, pt. 2, 133.) 

Pre-Linn. 1720.1 

Sibbald, (Sir) Robert [1641-1722] 
For memoir, see Jardine, (Sir) William 
(In his Naturalists’ Library, 1841, vol. 
XX; also 2nd issue, 1845-^, vol. I). 
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Sibbald, R. 

Scotia illustrata sive prodromus 

historia naturalis. Edinburgh, 1684. 
382 p. fol. Pre-Linn. 1684.1 

In parts paged separately. 

"Pars secunda specialis. Tomus secundus, 
Dc animalibus Scoti® — De piscibus," p. 22-26. 
pis. (7 fishes figured.) 

2nd ed.. Edinburgh, 1696. 

The histor>’ ancient and mod- 
ern of the sheriffdoms of Fife and Kin- 
ross, with the description of both, and 
of the firths of Forth and Tay, and the 
islands in them; with an account of the 
natural products of the land and waters. 
Edinburgh, 1710. fol. Pre-Linn. 1710.1 

Fishes, p. 118-129. 

1st eL Reprinted, 1803 — an exact copy. 

Copy. N. Y. P. 

A advertisement anent the 

Xiphias or swordfish exposed at Edin- 
burg. in. p., n. d.j 


fang, Schiessen, Jagen und Fischerei 
dientliche Klinste enthalten sind. Num- 
berg, 1720. 12°. Pre-Linn. 1720.1 

2nd ed. Nurnberg, 1734. 

Sloane, {Sir) Hans [1660-1753] For 
memoirs, sec Jardine, (Sir) W. in 
Naturalist’s Library, 1836, vol. XIII; 
or Ibid., 1845-46, vol. XXIII. Also 
Jaeger, B. (In his Life of North Amer- 
ican Insects, etc. 1854.) Short sketches 
are in: M4m. Acad. Sci. Paris, 1758; 
Bibl. Sci., 10, pt. II, 280; Leips. Gel. 
Zeitg., 1753, 233; Tubing. Bericht., 
1753, 10. St; Erlang. Gel. Beytr., 1753, 
237. 

An account of the tongue of a 

Pastinaca marina, fAetobatis] frequent 
in the seas about Jamaica and lately 
dug up in Maryland and England. 
Phil. Trans. Roy. Soc., 1697, 19, 674- 
676. Pre-Linn. 1697.1 


Sidren, J. De materia medica e 
regno animali dissertatio. Upsala, 1750. 
24 p. Pre-Linn. 1750.1 

Fishes, p. 293-295. 

As a separate. Another issue in Linnseus, C. 
Amoenitates Academic®, 1751. 2. no. 28; also in 
other cds. of this latter, 1762, & 1787. Copy, H. 

Siegesbeck, Johannes Georg [1686- 
1755] Anmerckung tiber die denen 
Annalibus Medico Physicis Part, xvi, 
p. 635, inserirte Relation von dem Fi- 
sche Carcharias, und zuglerch uber die 
beygefugte Meinung derer Gelehrten: 
Das der Prophet Jonas von keinem 
Wallfisch, sondern vielmehr von einem 
solchen Raubfische Carcharias ver- 
schlungen worden. Samml. Nat. u. 
Med. Kunst. u. Litt.-Gesch. Breslau, 
1725, sect. 31, 67. Pre-Linn. 1725.1 

Silos, Guiseppe. Lettera al Sig. Pier 
Carlo Benvenuti sopra la pesca del 
pesce Spada. (In Scelte delle lettere 
memorabili, raccolto dall’ ab Michele 
Giustiniani. Napoli, 1683. p. 153.) 

Pre-Linn. 1683.1 

Simson, Archibald [c. 1564^1628] 
Hieroglyphica animalium, terrestrium, 
volatilium, natatilium, reptilium, in- 
sectorum, vegetivonim, metallorum, 
lapidum, etc., quae in Scripturis Sacris 
inveniuntur et plurimorum aliorum, 
cum eorum interpretationibus. Edin- 
burgi, 1622. 218 p. 4°. 

Pre-Linn. 1622.1 

Lib. III. Dc natatilibus. 19 p. 

2nd cL, Edinburgh, 1692. 

Sincerus, Alexander. Der in aller- 
lei ergotzlichkeiten vergniigte Land- 
mann darinnen allerhand zum Vogel- 


A voyage to the islands Mader^ 

Barbados, Nieves, S. Christophers and 
Jamaica, with the natural history of the 
lerbs and trees, four-footed beasts, 
ishes, birds, insects, reptiles, &c., of 
he last of those islands, . . . Illus- 
rated with the figures of the things 
lescrib’d wliich have not been hereto- 
ore engraved. 2 vols. London, 1707- 
15. cliv, 264, 156; xviii, 499 p. 270 
,1s. Pre-Linn. 1707.1 

Sloane's work and plates were constantly 
ited by w’riters of the 18th century, as Catesby, 
Idwards, Brisson, Linnaus, etc. and are oltcn 

jferred to still. , , _ 

Agassiz notes a German version by Bernstiei. 
terlin, 1764. Engelmann. however, sbyws this 
3 be a translation of an English description 
loane's collections. 

Observations sur la castration 

a la a X ■ - 


's poissons pour les engraisser. 

cad. Sci. Paris, 1742 

_32. Pre-Linn. 1745.1 

Extract from a letter from Sloane 
>yt civinR an account of expenments p 
rmed bv Samuel Tull. See in tbis connection, 
atson. W. 1754.1. this section. 

"Sir Hans Sloane died in 1753. 93 ^arsof age. 
iving his librarj' of fifty thousand yolumes. a 
binet of two hundred volumes of j ’ 

d an immense collection of 
tural history, chiefly 
be offered to the nation for twent> 
unds. This purchase ^being ^ " 
)vernment, originated the British Museum. 

Smallegange, M. Nieuwe cronyk 
in Zeeland. Eerste (^6nig) deeh 
ervattende de voor dezen uitgegeye 
onyken van de Heeren Jacobus 
us, en Johan Reygersberg. . • • etc. 

iddelburg. 1696. igge.! 

Contains data about 6shes and dshcries, PP 
8-192. 
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Smith, Charhs (c. 1713-1762] An- 
tient and present state of the county 
of Down . . . with the natural civil 

history of the same, etc. Dublin, 1744. 
go Pre-Linii. 1744.1 

Fishes, p. 235-241. The herring fishery, P- 
241-250. 

Ancient and present state of the 

county of Waterford, being a natu- 
ral .. . and topograplucal description 

thereof, etc. Dublin, 1746. 8°. 

Pre-Linn. 1746.1 

"Of the fish and fisheries on the coasU of this 
county, and of tlie Nymph-Bank/' p. 259^279* 
2nd ed., Dublin. 1774. 

Ancient and present state of 

Cork. 2 vols. Dublin, 1750. 4 pis. 

g®. Pre-Linn. 1750.1 

Vol. II. book IV. chap. .5. "Of the fish and 
fisheries on the coasts of this county, p. 2J9 
319. 

— — Natural and civil liistorv' of the 

county of Kerr>'. Dublin, 1756. 8 . 

Pre-Linn. 1756.1 

Contains a chapter on the fish and fisheries 
of this county. 

Smith, George. Tlie angler’s maga- 
zine; or necessai*}'^ and delightful store- 
house; wherein every'thing proper to be 
known relating to his art is digested in 
such a method as to assist his knowl- 
edge and practice upon bare inspection; 
being the complcatcst manual ever 
published upon the subject; largely 
treating on all things relating to fish 
and fishing, etc. London, 1754. 12°. 

Pre-Linn. 1754.1 

Published anonymously but known to be by 
this author. 

Text in the form of a dictionary. 

Enlarged cd., London, 1760. Followed by 
"The laboratory: or school of arts," etc. Lon- 
don. 7 eds., 1799-1810. See Smith. G. 1799.1. 

Smith, John. Profit and pleasure 
united, or the husbandman's maga- 
zine . . . To which is added the art of 
angling . . . etc. London, 1684. iv, 
120 p. ills. 12°. Pre-Linn. 1684.1 

Another ed., London. 1704. 107 p. 

This author is believed to have been the J. S. 
under whom certain titles arc listed in this ^sec- 
tion. See note uncier S., J., and also in West- 
wood Satchell. 

Smith, {Ca'pt.) John [1580-1631] 
For a memoir, see Simms, W. G. The 
life of Captain John Smith, founder of 
Virginia.” New York, 1846. 

A map of Virginia; with a de- 
scription of the countrey, the com- 
modities, people, government and re- 
ligion. Oxford, 1612. Pre-Linn. 1612.1 


List of fish found in Chesapeake Bay. 

Smith wounded by a stingray. ^ 

This work, generally known as The l>e- 
scription of Virginia." has been reproduced m 
Tyler. L. G. (editor) "Narratives of early \ ir- 
ginia. 1606-1620." New York, 1907. 

A description of New England: 

or, the observations & discoveries of 
Captain John Smith (Admirall of that 
country) in the North of America, in 
the year of our Lord 1614 . . . etc. 
London, 1616. Pre-Linn. 1616.1 

Fishing and food-fishes. . . _ 

Reprinted in Force's Historical Xriicts, 2 , 
tract 1. Extracts in Kept. U. S. Fish Comm. 
1871-72 (1873) 152-153. Turned into Latin as: 


Vera . . - descriptio navigati- 

onis in Novam Angliain . • . sub Capi- 
taneo J. Schmidt (In De Bry. Voyages 
(America, pt. x. Latin), 1019). 

^ P,.r.-T inn IfilQ 1 


New England’s trials. De- 
claring . . . the benefit of that coun- 
trv by sea and land, etc. Second ed. 
London, 1622. Pre-Linn. 1622.1 

The abundance of food-fishes. 

Reprinted in Force's Historical Tracts* S* 
tract 2. Extracts in Kept. U. S. Fish Comm. 
1871-72 (1873). 153-154. 

The generall historic of \ irginia. 

New England, and the Summer Isles: 
with . . . the maps and descriptions 
of all those countryes, their commodi- 
ties, ))eople, government, customes, and 
religion yet knowne. Divided into sixe 

bookes. London, 1624. fol. 

Pre-Linn. 1624.1 

Reissued with changed title page, 1626, 1627, 
1632. Also found in Pinkerton's Voyages. 1812. 
vol. XIII; included in Arbor's edition of Smith s 
complete "Works." London, 1884; and re- 
printed at Richmond, t’irginia, 1890. 

The description of Virginia by 

Captain John Smith inlarged out of his 
written notes. (In Purchas his Pil- 
grims, 1625, 4, lib. LX, cap. iii, p. 1691- 
1704.) Pre-Linn. 1625.1 

Fishes, p. 1692-1605. 

Taken from entry 1612.1. 

Advertisements for the inexperi- 
enced planters of New England, or 
anywhere. Or, the pathway to experi- 
ence to erect a plantation. London, 
1631. Pre-Linn. 1631.1 

Sturgeon and cod-fishing. 

Reprinted in (^oll. Mass. Hist. Soc.. 1833. 3. 
ser. 3. Extracts in Rept. U. S. Fish Comm. 
1871-72 (1873). 151. 

In addition to the reprints noted in foot- 
notes to each title, two complete modern ver- 
sions of Smith’s works are: 

The adventures and discourses of Captain 
John Smith, sometime president of Virginia and 
admiral of New England. Newly ordered by 
John Ashton. London. 1883. 
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Smith, J. 

Travels and works of Captain John Smith. 
President of Virginia and Admiral of New Eng- 
land, 1580—1631. Edited by Edward Arber, 
with a biographical and critical introduction by 
A. G. Bradley. 2 vols. Edinburgh, 1910. 
cxlvi, 984 p. ills. 


Smith, William. A natural histor>^ 
of Nevis and the rest of the English 
Leeward Charibee Islands in America. 
Cambridge, 1745. 318 p. 

Pre-Linn. 1745.1 


Fishes (dolphin, shark, etc.), p. 3, 18. 182- 
206. Fishing with the "Dog-wood” bark, p. 
3—4. 


Solinus, Cains Julius [fl. 3rd. cent. 
A. D.) Polyhistor; de mirabilibus mundi. 
(Rome, c. 1475). S'*. 

Pre-Linn. 1475.1 


Catalogus lapidum Veronen- 

sium, IDIOMORPHON, id est propria 
forma praeditorum, qui apud Joannem 
Jacobum Spadam, etc. asservantur. 
Veronae, 1739. 31 p. gr. 4. 

Pre-Linn. 1739.1 

Catalogi lapidum Veronensium 

mantissa. Veronae, 1740. 

Pre-Linn. 1740.1 

Corporum lapidefactorum agri 

Veronensis catalogus quae apud J. J. 
Spadam . . . asservantur. Editio al- 
tera . . . cui accedunt annotationes, 
etc. Veronae, 1744. 81 p. illust. 4®. 

Pre-Linn. 1744.1 

All Spada’s works contain references to Eo- 
cene fishes of Monte Bolca. 


This work. WTitten about 325 A.D.. is es- 
sentially an abridgment of portions of Pliny’s 
"Nat^al History,” arranged from the geo- 
graphical point of view, and greatly enlarged. 
The compilation was revised in the 6th century, 
and then received the name of "Polyhistor.” 
Six or seven species of fish are described. 

Other 15th cent. eds. are: Venice, 1473. 1491, 
1493, 1498; Parma, 1480; Brescia, 1498; Bologna. 
1500. 

Copies 1st ed., H., H. E. H.; of other eds., 
N. Y. P.. L. C., & H. E. H. 

Title Brescia ed. reads: 

Collectanea de mirabilibus mundi. 

Brixite [Brescia], 1498. fol. 

Pre-Linn. 1498.1 

Some later eds. are: Poitiers, 1554; Antwerp, 
1572; Gotha. 1665; Leipsic & Nuremberg, 1777. 
An English version is; 

The excellent and pleasant 

work of Julius Solinus. Polyhistor . . . 
Translated out of Latin into English 
by Arthur Golding, Gent. London, 
1587. 4^ [Blk. letter! 

Pre-Linn. 1587.1 

This contains the life of Solinus by John 
Camertes. 

A modern ed. of the works of Solinus is: 

C. Julii Solini collectaneo rerum memorabi- 
lium. Iterum recensuit Th. Mommsen. Ber- 
lin, 1895. cv. 276p. 8®. 

Soto, Hernxindo de [c. 1509-1542] 

See Fidalgo de Elvas. 

Spada, Giovanni Giacomo [1680-1774] 
Dissertazione ove si prova, che li petri- 
ficati corpi marini, che nei monti adia- 
centi a Verona si trovano, non sono 
scherzi di natura, nd diluviani; ma 
antidiluviani. Verona, 1737. 23 p. 4°. 

Pre-Linn. 1737.1 

— I — Giunta alle dissertazione de* 
corpi marini petrificati; acced. diss. de 
plantis veronensibus. Verona, 1737. 
18 p. 4°. Pre-Linn. 1737.2 


Spener, Christ. Maximilian. Cata- 
logus zahlreicher, nutzlicher und son- 
derbahrer von Natur und Kunst 
bildeter Seltenheiten in Regno Animali, 
rahrer Preparatorum und in Spiritu 
Vini conservatorum von . . . Fischen, 
. . . auch andern Indianischen und 
Europieischen . . . See-Thieren . . . 
Petrificata antediluviana, verschiedene 
Thiere, Fischen, Muscheln, &c. Ber- 
lin, 1718. figs. 8°. Pre-Linn. 1718.1 

Sperling, Jo. [c. 1603-1658] {prceses) 
Dissertatio de respirations piscium. 
WittebergsD, 1637. 2 pi. 4°. 

Pre-Linn. 1637.1 

Eccard, respond. 

Exercitationes physicse. Witte- 

bergffi, 1663. Pre-Linn. 1663.1 

Creation and generation of fishes, p. 684-686. 
Copy, Col. 

Stade, Hans [1520-1565] W^r- 
haftig Historie und Beschreibung einer 
Landschaft der wilden, nacketen^ grim- 
migen Menschenfresserleuten, in der 
neuen welt Amerika gelegen. Marburg, 
1557. Pre-Linn. 1557.1 

For a list of the 21 subsequent editions and 
translations of this W’ork, see introduction to the 
Portuguese version by A. Lofgren publisl^d by 
Institute Historico e Geographico de Sao Paulo, 
Brazil, in 1900. Among the facsimile illustra- 
tions is a fishing scene in chapter 7, p. 128. 

For English readers this book is best avail- 
able as: 

The captivity of H. Stade ... in A. D. 
1547-1555, among the wild tribes 
Brazil, etc. (In Hakluyt Soc., W^orks, 1874, no. 

51.) 

Staentzl de Cronfels, A. L. Pis- 
cinarium, oder Teicht Ordnung wa- 
rinnen von Erbawimg der Teichte, 
derselbten Tamme, Rohren Ablass . • • 
von Erziegung und Versetzung der 
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Fisch . . . gehandlet wird. Ollmutz, 
1680. 182 p. 8°. Pre-Linn. 1680.1 

Starcke, J. Henri. De pisce her- 
maphrodito. Ephemer. Acad. Nat. Cur., 
1699 (1700), dec. 3., ann. 7 & 8, 109. 

Pre-Linn. 1700.1 

Steele, (Sir) Richard [1672-1729], & 
Gillznore, Joseph. An account of the 
fish pool. Consisting of a description 
of the vessel so-call'd, lately invented 
and built for the importation of fish 
alive and in good health, from parts 
however distant . . . London, 1718. 
60 p. pis. 12°. Pre-Linn. 1718.1 

At London. 1790, was issued “The town talk, 
the fish pool,” etc. by Sir Richard Steele, — evi- 
dently a reprint of the above. The account of 
“The fish pool.” p. 187-236. 

Steensen, Niels. See Steno, Nico- 
laus. 

Stegmann, Ambrose. De lue penna- 
torum et piscium morbis. Miscell. 
Acad. Nat. Cur., 1697 (1698), dec. 3, 
ann. 5 & 6, 385-386. Pre-Linn. 1698.1 

Steinbock, Ernst Friedrich von. Un- 
terricht von der Nutzbarkeit der Fische- 
rei. Nurnberg, 1710. 8°. 

Pre-Linn. 1710.1 

— — Die noch nie genug gepriesene 
Kunst der edlen und hochschatzbaren 
Fischerey, samt alien deren Nothwendig- 
keiten; erstlich, in Erw'ahlung und Be- 
Btellung derer dazu gehorigen Wasser, 
die Teiche zu bauen und aruulegen; 
ferner wie und wann die Fische zu 
besetzen, . . . und zu fangen, etc. 
Nurnberg, 1730. xiv, 374, xxvi p. pis. 
8°. Pre-Linn. 1730.1 

Die noch nie genug gepriesene 

Kunst der Fischerei, nebst Beschrei- 
bung der Fische. Nurnberg, 1750. 
pis. 8°. Pre-Linn. 1750.1 

Steller, George William [1709-1746] 
A sketch of Steller’s life may be found 
in his “ Beschreibung von dem Lande 
Kamtschatka,’* etc. Frankfort & Leip- 
sic, 1774. (Steller, G. W. 1774.1.) 

Observationes generales univer- 

sam historiam piscium concernentes: de 
generatione piscium; de aetate truttacei 
generis; de usu appendicum intesti- 
nalium, etc. Novi Comment. Acad. 
Petropol., 1763, 3, 405-420. 

Pre-Linn. 1753.1 

Other works by Steller in vol. II, p. 494. 

Steno, or more properly Stenonis, 
Nicolaus [1638-1686] For a short 


biography and list of writings, see 
Winter, J. G. 1916.1. For fuller 
biographies, see Plenkers, W. “ Der 
Dane Niels Stensen, ein Lebensbild 
nach den Zeugnissen der Mit- und 
Nachwelt entworfen.” Freiburg i. Br., 
1884. Also Wichfeld, J. " Erindringer 
on den danske videnskabsmand Niels 
Stensen.” HistoriskTiddskrift, Kjoben- 
havn, 1865, 3. raekke, 4. bind, 1—109. . 

For a list of other biographies, see 
Winter, p. 202-203. For full details as 
to editions and reprints, see “ Opera,” 
1910 ed. listed below. 

De anatome rajae epistola (In 

his De musculis et glandulis observa- 
tionem specimen cum epistolis duabus 
anatomicis. Copenhagen, 1664. 4°.) 

Pre-Linn. 1664.1 

This was in the form of a letter to Willem 
Piso. It abo appeared in: 

De musculis & glandulis ob- 

servationum specimen cum duabus 
epistolis, quarum una ad Guil. Pisonem 
de anatome Rajae; & alteram ad Paul- 
lum Barbette de vitelli in intestinis 
pulli transitu. Amstelaedami, 1664. 
12°. Pre-Linn. 1664.2 

Other eds.: Florence, 1667. & Lugduni, 1683. 
These essays were reviewed in Phil. Trans. Roy. 
Soc. 1666, 1. 176-178. . 

In this dissection. Steno dbcovered the spiral 
valve in the intestine and briefly described it, 
thus antedating the descriptions in Perrault, C., 
& in Anon. 743 & 769, this section. 

Elementorum myologiae speci- 
men, seu musculi descriptio geometrica 
cui accedunt Cards carcharice dissectum 
caput, et dissectus piscis ex Canum 
genere. Florentiniac, 1667. 4°. 

Pre-Linn. 1667.1 

Another bsue, Amsterdam. 1669. This work 
also was reviewed in Phil. Trans. Roy. Soc., 
1667. a. 627-628. 

De solido intra solidum natura- 

liter contento dissertationis prodromis. 
Florentia?, 1669. Pre-Linn. 1669.1 

Contains various references to glossope- 
tras, — fossil teeth of sharks and rays. 

The prodromus to a dissertation 

concerning solids naturally contained 
within solids. London, 1671. xv, 1 12 p. 
pi. 8°. Pre-Linn. 1671.1 

(Anatome Cyprinis hrevis\ Acta 

Med. Phil. Hafnien., 1673, 1, 315-316. 

Pre-Linn. 1673.1 

Figtires (with an explanation) of a dissection 
made by Steno. 

Ova viviparorum spectantes ob- 

servationes. Acta Med. Phil. Hafnien., 
1675,219-232. Pre-Linn. 1675.1 
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Steno, M. 

Galeus Icevis (figure and description of ^i- 
ral valve and oviduct), Spina piscis (figure spiral 
valve), Torpedo, & Argentine. 

Also found in Le Clercq & Manget, “Biblio- 
theca Anatomica." I. 1685. and in “(Toll. Acad. 
Part. Etrang.,’’ Paris, 1757, 4, 282-292. 

De dentibus canis marini. Zo- 

diacus Medico-Gallicus, 1682, 4, 92. 

Pre-Linn, 1682.1 

This title, from Boehmer, seems to be a frag- 
ment of 1667.1. 

^ Extrait de la dissertation de 

N. Stenon sur les corps solides qui se 
trouvent contenus naturellement dans 
d'autres corps solides. Coll. Acad6- 
mique, (part. Strang.), 1757, 4. 

Pre-Linn. 1757.1 

motlcrn critical edition of the “Disserta- 
tion” is listed above under Winter, J. G. The 
complete scientific works of Steno with a brief 
biography have been issued by Vilhelm Maar 
under the title “Opera philosophica.” 2 vols. 
Copenhagen, 1910, Copy, Col. 

Stensen, Nils. See Steno, N., the 
Latinized form of the name of the 
Danish physician. 

Stephanus, Carolus. See Estienne, 
Charles. 

Stobeeus, Johannes. Dissertatio his- 
torica de cerauniis, betulisque lapidibus 
sub praesidio Kilac Stoba'i. Londini 
Gothorum, [Lund] 1738. pis. 4°. 

Pre-Linn. 1738.1 

Glossopetras, p. 9-10. 

Stobseus, {or Siobee) Kilian [1690- 

1742] Opuscula in quibus petrefacto- 
rum, numismatum et antiquitatum 
historia illustratur, in unum volumen 
collecta. Dantisci, 1752-53. 327 p. 

17 pis. 4°. Pre-Linn, 1752.1 

Contains inter alia J. Stobeeus's “Disserta- 
tio.” 

Stolze, {respond.) Dissertatio 

de ichthyocolla. Helmst., 1756. 28 p. 
4°. Pre-Linn. 1756.1 

Phil. Conr. Fabricius, prceees. 

Strabo [c. 63 B. C. — ] Geographia. 
Venice, 1472. fol. Pre-Linn. 1472.1 

1st ed. not known to us. There is a reputed 
ed., Rome, 1469. Other early eds.: Treviso, 
1480; Venice. 1494 (2 issues), 1502, 1516; Ge- 
neva, 1587; Paris, 1620. Copies of early eds.: 
Prin., L. C., H., Cor. 

Amon^ the best later eds. are those of Co- 
raes, Pans, 1805-19; Grosskurd, Berlin. 1831- 
34 (a monumental work); Kramer, Berlin, 1844- 
52; Muller, Paris. 1853; and Meineke, Leipzig, 
1866-77. The first and best English version is 
that in 3 vols. by H. C. Hamilton, «fe W. Fal- 
coner, London, 1854-57 (reprinted 1889-1903). 
This contains a sketch of Strabo’s life and criti- 
cal notes on his work. 


The following references apply to any ed. 

Icbthyophagi: book II, chap, ii, § 3; chap, r, 
§ 33 & 36; book XV, chap, ii, § 2 & 13; book 
XVI, chap, iv, § 4 & 13. Fishes of the Nile, 
book XVII, chap, i, § 40; chap, u, § 4 & 6. 

Stradanus, Johannes [1536-1605] 
Venationes ferarum, avium, piscium, 
pugnae bestiarum, depict® a Joanne 
Stradano; edit® a Philippo GalI®o, car- 
mine illustrat® a C. Kiliano Duffl®o. 
Antwerpi®, (1578). 94 pis. obi. fol. 

Pre-Linn. 1578.1 

“Many subsequent editions have appeared, 
the plates varj’ing in number from 104 to 88. 
Some copies are entitled: “Venationis omne 
genus, aucupii piscatusqiie.’” — W. & S. 

See also Visscher, C. J., this section. 

Stradanus, Strada, or Straet was a Flemish- 
Italian painter who made the drawings repro- 
duced herein. 

Straet, Jan van der. See Stradanus, 
Johannes. 

Suidas, [ji. late in lOf/i cmi. 

Concerning the man and his Lexicon 
see Daub, A. “ De Suidas biographi- 
corum origine et fide/^ 1880; and 
“ Studien zu den Biographika des 
Suidas,” 1882; also in Sandys, J. E. 

“ History of classical scholarship,” 

1906, p. 407. 

Lexicon gr®cum. Milan, 1499. 

fol. Pre-Linn. 1499.1 

Editio princeps, translated by Demetrius 
Cbalcondyies. 

Copies; Y., N. Y. S., U. C.. H. E. H. 

Another and enlarged ed. is: 

Lexicon, Gr. et Lat. edidit, in- 
dices adjecit Lud. Kusterus. 3 vols. 
Cantab. 1705. fol. Pre-Linn. 1705.1 

Modern eds. are by T. Gaisford (1834), G- 
Bernhardy (1834-53). and most recent and val- 
uable of all, by I. Bekker (1854). 

Suidas, like Athenaius, wrote nothing on 
fishes himself, but has preserved to us data from 
other authors whose works are no longer extant 
and which but for him would be lost. 

Sundius, Peter. Surinamensia gril- 

liana. Holmi®, 1748. 34 p. pi. 

Pre-Linn. 1748.1 

Gymnotus. p. 26. . , 

Also in Amoenitates Academicae, 1749, 
and in another ed., Erlangen, 1787. oopy, 

A. M. N. H. 

Swammerdam, Jan [1637-1680] 
For life by H. Boerhaave, m h\s 
edition of Swammerdam s 
natur®,” Leyden, 1737, (Latin-Dutch); 
Leipsic, 1752 (German); and Book of 
nature,” London, 1758 . For sho^r 
sketches, see Locy, W. A. 19()8.1 (p* 67 
77, with portrait); and Miall, L. 

1912.1 (p. 174^199). 
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Catalogus musei, exhibens cu- 

riosam suppellectilem varianim rerum 
exotic, t. natur. q. artefact., quae 60 
annorum spatio coUegit. Amstel., 1679. 
143 p. 8°. Pre-Linn. 1679.1 

Glossopetras & bufonites. p. 9; pisces, p. 30- 
34. 

A catalogue of his father's collection, in Latin 
and Dutch in parallel columns. 

Copy, N. I. P. 


Szent-lT&n^, Mdrton, Cuhosa et 
selectiora varianim scientiarum mis- 
cellanea. Decades tres in partes toti- 
dem subdivisae. 3 vols. Tymaviae, 
1689-91. 4°. Pre-Linn. 1689.1 

Decadis III. Pars i, continet dissertationes 
X et quidem de . . . piscibus, etc. 

Dissertationes septem . . . IV. 

De piscibus. Tymaviae, 1689. 2, 302 
leaves. 4®. Pre-Linn. 1689.2 


T 


Tachard, Guy [ -1694] Voyage 

de Siam des peres J6suites envoyez par 
le roy au Indes & ^ la Chine. Paris, 
1686. 424 p, Pre-Linn. 1686.1 

Sharks, remoras, pilot-fish, bonitos and fly- 
ing fish, p. 39-44. 

Original ed. A Dutch version is: 

Reis van Siam . . . gedaan door 

de vaders Jesuiten. Utrecht, 1687. iv, 
196, 79 leaves. 4®. Pre-Linn. 1687.1 

Another Dutch ed. with almost identical 
title, Amsterdam, 1687. 

A relation of the voyage to 

Siam performed by six Jesuits sent by 
the French king to the Indies and China, 
in the year 1685. London, 1688. 298 p. 

Pre-Linn. 1688.1 

Habits of sharks, remoras, and bonitos, 27- 
31. Fishes of the Cape of Good Hope, 66. 

Reprinted in Arkstee & Merkus, Allg. Hist. 
Reisen, 1752, vol. XX. 

Tappe, David [1649- ] Fiinf- 

zehnen jahrige curiose Ost-Indianische 
Reise-Beschreibung, so sich im Jahr 
Christi 1667 angefangen und im 1682 
Jahre geendet hat. Hannover, 1704. 
4®. Pre-Linn. 1704,1 

Fishes, etc., 199-209. 

Taverner, John. Certaine experi- 
ments concerning fish and fruite, prac- 
tised by John Taverner, Gentleman, 
and by him published for the benefit of 
others. London, 1600. vi, 38 p. 4®. 

Pre-Linn. 1600.1 

The experiments concern the construction of 
ponds, the treatment, breeding and feeding 
of fish therein, and the baits for and nature of 
pond fish. 

Tavernier, Jean Baptiste [1605- 
1689] lOn glue made by the Turks 
from body membranes of the sturgeon.) 
Phil. Trans. Roy. Soc. 1676, 11, 714. 

Pre-Linn. 1676.1 

An extract from a running review in the Phil. 
Trans, of Tavernier’s voyages. 

Tempesta, Antonio [1555-1630] 
Nuova raccolta degli animali piu cu- 
riosi del mondo, disegnati et intagliati 
da Antonio Tempesta. Roma, 1600. 4®. 

Pre-Linn, 1600.1 

Another ed., Rome, 1650. 


Venationes ferarum, avium, pis- 

cium, pugnae bestiariorum; et mutuae 
bestiarum delineatse ab A. T. Rom«, 
1602. obi. 4®. Pre-Linn. 1602.1 

“Tempesta was a pupil of Stradanus, from 
whose work he seems to have borrowed the 
above title and the general idea of bis composi- 
tions. They consist of 26 etchings in the edi- 
tion of 1602 and 40 in that of 1627.” — W. & 8. 

The edition of 1627 was printed by Visscher 
at Amsterdam and is generally listed under his 
name in bibliographies. See Visscher, C. J., this 
section. 

Templer, John. {Method of catch- 
ing carp in a pond with the hands.] Ex- 
tract of a letter written by Mr. John 
Templer, June 16, 1673. Phil. Trans. 
Roy. Soc. 1673, 8, 6066-6067. 

Pre-Linn. 1673.1 


Theocritus \Jl. Srd cent. B. C.] 
Idyllia, quae extant, cum vet. scholiis, 
cura Jo. Fell. Oxoniae, 1678. 8®. 

Pre-Linn. 1678.1 

Idyll XXI, lines 9-12, enumerates the fishing 
implements of the Syracusan fishermen. 

The Idylls of Theocritus have been nia^ny 
times translated, edited, and republished. The 
most complete early editions are those ustea 
below. 


The idylliums of Theocritus, 

done into English . • . by Thomas 

Creech. London, 1681. 12®. 

Pre-Linn. 1681.1 


Idyll xxi, “The fisherman." enumerate fieh- 
: implements used by two Syracusan fisher- 
n: — "wicker baskets, rods, hooks, baite 
7ered with seaweed, lines of horse bair» 

1 wickerwork maxes, cords, and oars and an 

Other ^n&*isE*versions are: 

37, 1786. 1792, 1811. The best ^nch trans- 
ion is by Gail. Paris. 1808; the bwt 

tdburghausen. 1819. 

Theophrastus [<*. 372-287 ^*1 

ir a sketch of his life, see Zeller, 
Aristotle and the earlier peripatetics 
nplish translation by Costelloe & 
uirhead, 1897). For a list of trans- 
ions of I'is works into almost all 

iropean lungnsges, see 
ictionary of Philosophy and Psychol- 

y, vol. HI. pt. 1. 

De piscibus in sicco yiventibus 

jnetiis, 1479. foi. Pre-Linn. 1479.1 

Other eds.: Venice. 1497-98 (in ‘‘Opera o 

istotle edited by Manutiua); Pans. 
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Basel, 1650, 1552; Naples, 1655 (In ''Antiperi* 
patias” by Severinus, q. ».)■ The following title 
from Haller seems unknown to other bibliog- 
raphers; 

De piscibus, de singultu, de 

doloribus, de ebrietate, de sudore. 
1495. Pre-Linn. 1495.1 

Dissertation on ability of 6shes to stand 
drought found also in “Opera,” the hrst edition 
of which seems to be: 

Opera omnia: Graece. Basiliae, 

1540. fol. Pre-Linn. 1540.1 

Two other early eds.: Venice, 1552, and Lug- 
duni Batavorum, 1613. Often reissued. The 
best eds. are those by J. G. Schneider, Leipsic. 
1821 (Latin); and by F. Wimmer, Paris, 1866 
(Greek and Latin in parallel columns). 

Theophrastus, a native of Eresus in the island 
of Lesbos, was the friend and successor of Aris- 
totle, the guardian of his children, and the in- 
heritor of his library. 

Thevet, F. Andr^ [1502-1590] Les 
eingularitez de la France antarctique, 
autrement nomm4e Am^rique, & de 
plusieurs terres & isles decouvertes de 
nostre temps: . . . Paris <fe Anvers, 
1558. 163 p. ills. sm. 8^ 

Pre-Linn. 1558.1 

Contains first printed figures of Brazilian 
fishes. 

Italian and English translations are: 

Historia dell* India America, 

delta altramenta Francia antartica, tra- 
dotta ... in Italiano da G. Horologgi. 
Venetia, 1561. 8®. Pre-Linn. 1561.1 

The new found worlde, or An- 

tarctike, wherein is contained wonder- 
ful and strange things, as well as . . . 
fishes . . . written in the French 
tong . , . and new translated into 
Englishe . . . etc. London, 1568. 140 
leaves. Pre-Linn. 1568.1 

Copies of this English version and of the 
ori^nal edition are in J. C. Brown library. 

Other eds. are: Paris. 1554 (doubtful) ; Venice. 
1584 (Italian). A modern French ed. with notes 
by Paul Gaffarel, Paris, 1878. 

Histoire g^n^rale des Indes oc- 

cidentales et terres neuves. Paris, 1584. 
8°. Pre-Linn. 1584.1 

Not seen. Possibly a version of the above. 
Another ed., 1587. 

Thiemen, Johann Chrislopk. Haus- 
Feld-Arzney-Koch-Kunst- und Wunder- 
buch ... in zwanzig Abtheilungen 
enthalten, darinn folgende Sachen ab- 
gehandelt werden . . . xv. Von der 
Fischerey. . . Ntimberg, 1682. pis. 
4°. Pre-Linn. 1682.1 

“The 15tb division contains directions for 
making, filling and emptying fish ponds; for stock- 
ing them, removing caip, maJdng reservoirs 
and renovating old ponds; shows howto take 
fish with nets, traps, angles, night lines and 
the hands; and treats of the qualities of vari- 


ous fish as food and their uses in medicine, etc.” 
— Westwood & Satchell, p. 208. 

Another ed., Nuremberg. 1685, 1587 p. 4^. 

Thilo, Gottfried {presses), Exercita- 
tio de generatione piscium. Witte- 
bergae, 1667. 2 pis. 4°. 

Pre-Linn. 1667.1 

Gottfried Balduin, retpond. 

Thomas, Gabriel [fl. 17th cent.] 
An historical and geographical account 
of Pensylvania and West-Xew-Jersey. 
London, 1698. 8®. Pre-Linn. 1698.1 

Gives a list of fishes found in the “Suska- 
hanah” (Susquehanna) river. 

Continuatio der Beschreibung 

der Landschaft Pennsylvanien, etc,, 
darin die seltsamen Creaturen, Thiere, 
Vogel und Fische enthalten sind. Frank- 
furt & Leipzig, 1702. ii, 40 p. 8®. 

Pre-Linn. 1702.1 

Modern reprints are: New York. 1848; Cleve- 
land, 1903; and in “Narratives of early Penn- 
sylvania and west New Jersey and Delaware, 
1630-1707,” edited by Albert C. Myers. New 
York, 1912. 

Thoresby, Ralph [1658-1725] Part 
of a letter from Mr. Ralph Thoresby, 
F.R.S. to the publisher, concerning 
several observables in his musaeum, 
near Leeds in Yorkshire. Phil. Trans. 
Roy.Soc. 1704,23, 1070-1072. pl.vii. 

Pre-Linn. 1704.1 

Brief description with figure (Tab. 7, fig. 1) 
of “the outward skin of the maw of a fish” from 
the Indies, p. 1070. 

Tiburtius, Tib. Warum das Karp- 
fenlaich in einigen Teichen nicht auf- 
korame, und wie dem abzuhelfen. 
Hannov. Samml., 1757, 641. 

Pre-Linn. 1757.1 

Other works in vol. II. 

Titius, J. D. {editor) [1729-1796] 
Seltenheiten der Natur und Oeconomie, 
nebst deren kurzen Beschreibungen aus 
den Danziger Erfahrungen und Nach- 
richten, u.s.w. See Hanow, Michel 
Christoph, 1753.1, this section. 

Tomibia, P. Fr. Joseph (c.l590- 
1768] Aparato para la historia natural 
espanola. Tomo primero, Contiene 
muchas dissertaciones physicas, espe- 
cialmente sobre el diluvio. Resuelve el 
gran problema de la transmigracion de 
cuerpos marines y su petrificacion en 
los mas altos montes de Espana, donde 
recientemente se han descubierto, etc., 
Madrid, 1754. xxiv, 204 p. 14 pis. 

Pre-Linn, 1754.1 

P- Glossopetras espafioles, 
u®®' Subterranean fishes of Mexico. 

Fishes and the deluge, p. 175. 192. and 
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Tournefort, Joseph Pitton de [1656- 
1708] For biographical memoirs, see 
appendices to works cited below. 

Relation d’lm voyage du Le- 
vant . . . contenant I’histoire . . . de 
plusieurs isles de TArchipel, de Con- 
stantinople, des c6tes de la Mer Noire, 
de I’Arm^nie, de la Georgie, des fron- 
tieres de Perse & de I'Asie Mineure 
. . . Enrichie . , . de plusieurs observa- 
tions touchant I’histoire naturelle. ([To 
which is prefixed an) Eloge de M. de 
Tournefort. Par M. de Fontenelle) 
2 vols. Paris, 1717. illust. 4®. 

Pre-Linn. 1717.1 

"Poissons en usage chez les Grecs les jours 
de jeune; mani^re de pficher en Naxie, en Pro- 
vence. et au Trident." 

Other eds. are: Amsterdam. 1717 (or 1718), 
1737 (Dutch); Lyons. 1727; Nuremberg, 1776 
(German). An English version is: 

— — ■ A voyage into the Levant 
(translated by J. Ozell] . . . To which 
is prefixed the author’s life (by H. M. 
Lauthieri; as also his eulogium, pro- 
nounc’d by M. Fontanelle, etc. 2 vols. 
London. 1718. ills. 4®. 

Pre-Linn. 1718.1 

Another English ed., 3 vols. London, 1741. 

8®. 

Tradescant, John {the younger) 
[1608-1662] Musffium Tradescantia- 
num; or a collection of rarities, pre- 
serve at South-Lambeth neer London 
by John Tradescant. London, 1656. 
sm. 8°. Pre-Linn. 1656.1 

"Divers sorts of strange fishes" (List of 
fishes from various countries) , p. 8-9. Copy, H. 

"The Tradescant was the first cabinet of 
natural curiosities formed in England. John 
Tradescant [senior], who is supposed to have 
died in 1638, bequeathed the collection to his 
son, who, in turn, left it to Elias Ashmole. 
These curiosities were therefore the nucleus of 
the Ashmolean Museum at Oxford." — Qua- 
ritch Cat. 1912. 

Triewald, M&rten [1691-1747] Ron 
hum iglar och fyrfotor kunna ford- 
rifvas utur mde-dammar [Cyprinus], 
K. Swensk. Vetensk. Acad. Handl., 
1746, 216. Pre-Linn. 1746.1 

Untersuchung wie Blut-Egeln 

und Eidechsen aus Karauschen-Teichen 


(Cyprinus) zu vertreiben sind. Konig. 
Schwed. Akad. Abhandl., 1746, 221. 

Pre-Linn. 1746.2 

See note under Kastner, A. G., Pre-Linn. 

[Tristaon, Manuel] A treatise of 
Brasil, written by a Portugal which 
had long lived there. (In Purchas his 
Pilgrims, 1625, vol. IV. lib. vii, cap. 
i, p. 1289-1320.) Pre-Linn. 1625.1 

Section 6. Of the fishes that swim in the salt 
water. 

Trivigiano, Angelo {editor). Li- 
bretto de tutta la navigations de Re 
de Spagna. De le isole et terreni no- 
vamente trovati. (Translated and 
edited by Angelo Trivigiano). Venesia. 
per Albertino Vercelle da Lisona, 1504, 
16 leaves. 4°. Pre-Linn. 1504.1 

This contains the first printed account of 
fishing with the remora. See also Martyr, ' 
1504.1, this section. 

Tull, *8amu€/. 5ec Watson, 

Tumebus, Adrianus [1512-1565] 
Plinii libri ii de piscibus cum scholiis 
Joh. Caesarii. Venetiae, 1518. 4®. 

Pre-Linn. 1518.1 


Turner, (Dr.) (Letter men- 

tioning some fifty English fishes) (Pre- 
fixed to Book IV of Conrad Gesner's 
“ Historia Animalium,” Frankfort ed. 
1620.) Pre-Linn. 1620.1 


Tyson, Edward [1650-1708] Em- 
biyonisGa^ kevis anatome (in) Appen- 
dix ad historiam naturalem piscium. (In 
Wiliughby, F. De historia piscium. 

Oxonii, 1686. fol. iUs.) p. 13-16. 

Pre-Linn. 1686.1 


Lumpi Anglorum anatome (ini 

Appendix ad historiam naturalem pis- 
cium. (In Wiliughby, F. De historia 

piscium. Oxonii, 1686. fol. 

25-27. Pre-Linn. 1685.2 


Cuculus laevis caendeo fla- 
cui in supremo capite bran- 
rum opercula. Or, the Y^low 
[Callionymus lyra]. Pnii. 



,s. Roy. Soc. 1704 (1706), 24, 1749- 

« T • n I yfln I 



Uterverius, Joannes Cornelius. One 
of the group of the pupils of Ulisse Al- 
diovandi, to whom was confided by the 


senate of Bologna the work of coUec^ 
ing and editing the scattered manu 
scripts of the master. 


V 


Valentljni Francois [1666^1725] Be- 
schryving van oud- en nieuw Oost- 
Indien, vervattende een naauwkeurige 
en uitvoerige verhandelLng van Neder- 
lands mogentheyd in die gewesten, be- 
nevens eens wydluftige beschryyinge 
der Moluccos, Amboina, Banda, Timor 
en Solor, Java, en alle de Eylanden 
onder deselve landbestieringen behoo- 
rende; als ook der landdieren, vogelen, 
visschen, enz. enz. Met meer dan 
thein honderd en vyftig prentverbeel- 
dingen verryckt. 5 vols. (in 10 parts. i 
Dordrecht & Amsterdam, 1724-26. 
1050 pis. fob Pre-Linn. 1724.1 

Vol. Ill: Descriptions and figures of 528 
fishes of Amboma, p. 330-515; Japanese gold 
and silver fish, p. 510; Fishing 
p. 15; at Banda, pt. ii, p. 31. .Vol. V: Fish of 
Ceylon, pt« i, p* 54; Salmon in Japan, pt* ii» 

A 2nd A modern ed., The Hague, 1856-58. 
3 vols. 8®. An extract from the original work 
is: 


Poissons extra-ordinaires d’Am- 

boine. (In Provost, A. F. Histoire 
g4n6rale de voyages, etc. La Haye, 

1747, 17, 84-254. 485 figs.) 

Pre-Linn. 1747.1 

Descriptio Amboiensis. IIL 

De piscibus Amboiensis, etc. 

This atlas of more than 50 plates of fishes, 
from the library of Albert C. L. Gunther, wm 
presumably taken from the above work (1724— 
26) 

This man, whose name is sometimes written 
Valentyn, was a Dutch Protestant missionair 
in Amooina. His book is the outcome of bis 
travels and experiences in the East Indies, cov- 
ering two periods, of nine and eight years 
each. 

Valentini, Michael Bemhard [1657- 
1729] De virgine in sceleto funduli 
conspicua. Misc. Acad. Nat. Cur., 
1697 — 1698 (1700), dec. 3, ann. 5 & 6, 
96. Pre-Linn. 1700.1 


unter Augen geleget. 3 parts (in 1 vol.i 
Franckfurt-am-Mavn, 1704. xxii, 520; 
ii, 76; ii, 119 p. 16 pis. illust. fol. 

Pre-Linn. 1704.1 


The half-title and the engraved title both 
read: “Valentini Natur- und Materialien-Kam- 
mer, auch Ost-Indianische Send-Schreiben und 

Rapporten.” , , 

Th. I, lapides bufomtes and glossopetras, p. 
63-66; fossfl fish. p. 73-74. Th. Ill, sea horse, 
p. 469; fishes, p. 484-^92; all figured and de- 
scribed. ^ 

2nd ed.. Frankfort. 1714. The 3rd Theil 
(which contains the fishes), according to cata- 
logue of British Museum (Natural Histo^). was 
issued in separate and enlarged form in 1714 
imiier the title listed below (1714.1). 


Historia litteraria S. R. J. Aca- 
demic Naturae Curiosorum . . . &c. 
Gissc, 1708. 4°. Pre-Linn, 1708,1 

In nos. 36 & 37, Anguilla and Glossopetras 
are described. 

Neu-aufgerichtetes Rust- und 

Zeughaus der Natur . . • Dritten 
Theils des Musei Museorum, etc. 
Franckfurt-am-Mayn, 1714. vi, 226, 

209, 24 p. 40 pis. text figs, fob 

Pre-Lmn. 1714.1 


Amphitheatrum zootomicum, 

tabulis aenis quam plurimis^ exhibens 
historiam animalium anato^cam, etc. 
2 parts. Frankfort & Gissae, 172(). 

262 p., appendix. 114 p. 105 

Pre-Lmn. 1720.1 

This is merely a compilation of different ana- 
tomical memoirs, 18 of which are on fish^and 
are elsewhere listed under their authors. These 

are found in part ii. ^ ^ , 

2nd ed. rrankfort, 1742. fob 

Valentyn, Francis. See Valentijn, 
Francois. 

Valla, Georgius [1430—1499] De na- 
tura partium animalium, lacte, bile, 

camibus, piscibus, etc. Argent., 1529. 
oo Pre-Linn. 1529.1 


Museum Museorum, oder yoU- 

Bt&ndige Schau-Buhne aller Materialen 
und Specereyen, nebst deren natur- 
lichen Beschreibung . . . aus andern 
Material- Kunst- und Naturalien- Kam- 
mem, Cost- und West-Indischen Reiss- 
Beschreibungen . . . verfasset und mit 
etlich hundert saubem Kupferstuckern 


Vallisnieri, Antonio [I 66 I 7 I 73 OI For 
a sketch of his life, see Biblioth^que 
Italique, tome V, no. 3; also in Opera, 
1733, below, 

De ovario anguillarum. Ephe- 

mer. Acad. Nat. Cur. 1712, cent. 1 <& 2, 
153-166. fig. Pre-Linn. 1712.1 
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Vallisnieri, A. 

Descriptio anatomica anguillae 

(In Valentini, M. B. Amphitheatrum 
Zootomicum, 1720, pt. ii, p. 126-131, 
Pl-) Pre-Linn. 1720.1 

Osservazioni di corpi marini che 

6U monti si trovano; della loro origine, 
e dello state del mondo avanti '1 diluvio, 
nel diluvio, e dope il diluvio, lettere 
critiche. Venezia, 1721. 254 p. figs. 
4®- Pre-Linn. 1721.1 

Latin edition: “De corporibus marinia,” etc. 
Venice, 1728. 


sterdam, 1749; Cologne, 1750; Paris, 1765<fe 1780 
(5ee in Vol. II. Vani^re, J. 1765.1 & 1780.1); 
Pans, 1786. 

For a late English version, see in Vol. II 
Vanidre. J., 1809.1. 

Varro, Marais Terentiits [c. 114- 
26 B. C.) De re rustica libri tres, (In- 
cluded in Scriptures rei rusticae. Vene- 
tiae, 1472. fol.) Pre-Linn, 1472.1 

Books n and iii relate to fishes. In chap. 17 
of the latter are described the famous great salt 
water ponds or pounds of the Rome of Varro’s 
day. 

For vario^ eds. of this compilation, tee 
under Anon, in this section. One of the best is: 


Opere diverse. 3 vols. Venetia 

& Padua, 1721-26. 79 pis. 4“. 

Pre-Linn. 1721.2 

Reproduction of eel, vol. II, p. 89. 

— ; — Del Cameleonte e di vari ani- 
mali dTtalia, [de locustis, ranis, croco- 
dile, remora, etc.) Giorn. Letter. 
Italia, [c. 1725], 23, no. 2. 

Pre-Linn. 1725,1 

Opere fisico-mediche stampate e 

manoscritte . . . raccolte da Antonio 
suo figliuolo, &c. (Notizie della vita, 
e degli studi del Kavalier A. Vallisneri, 
tratte dalle memorie da lui vivente affi- 
dataaG. Co: di Porzia, <S:c.) 3 vols. Ve- 
nezia, 1733. illust. fol. 

Pre-Linn. 1733.1 

Valvasor, John Weichart [1641-1693] 
A full and accurate description of the 
wonderful lake of Zirknitz in that coun- 
try (of Carniolai. Phil. Trans. Roy. 
Soc., 1687 (1688), 16, 411^26. 

Pre-Linn. 1688,1 

Describes the fishing in this lake. 


— ; — Die Ehre des Herzogthums 
Crain, mit Eklarungen und Anmerk- 
imgen. 4 parts. Leybach, 1689. fol. 

Pre-Linn. 1689.1 

Some fishes are described. 

Van der Stell, Adrien. Poissons, 
4crevisses et crabes de diverses cou- 
leurs et figures extraordinaires que Ton 
trouve autour des lies Moluques, et 
BUT les c6tes des terres Australes; pu- 
blics par L. Renard. 2 vols. Amster- 
dam, 1718-19. fol. Pre-Linn. 1719.1 

Van der Stell's collections are figured in vol. 
II, 1719. 

The Ist ed. ; the 2nd Amsterdam, 1754. 

See also. Renard, L. in this section, 1718.1. 

VaniSre, Jacques [1664-1739] Prse- 
dium rusticum. Tolos® [Toulouse], 
1730. 12°. Pre-Linn. 1730.1 

Fishes in canto xv; vivarium, canto xvi. 

Other eds.: Tolosa, 1742; Paris, 1746; Am- 


M. T. Varronis de re rustica libri iii. (In 
Gesner, J. M. Scriptores rei rustics veteres la- 
tini, etc. 1787, vof. I. 8®.) 

A well-known English version is; 

The three books of M. Terentius Varro con- 
cerning agriculture. Translated by the Rev. T. 
Owen, M, A. Oxford, University Press, 1800. 
8®. 

“There are German translations by G. 
Grosse, Halle, 1787-8, and by J. F. Mayer, 
NOmberg. 1774 & 1781. In Panckoucke’s ‘Bi- 
bliothdque Latine-Franoaise,' 1826, there is a 
French version by X. Rousselot accompanying 
the original; and another by F. Wolff in Nisard's 
'Collection des auteurs Latins,’ etc. 1850.” — 
W. S. 

Varronis opera omnia quae ex- 
tant. Cum notis J. Scaligeri, A. Tur- 
nebi, P. Victorii, & A, Augustini. His 
accedimt tabulae naufragii, seu frag- 
menta ejusdem, etc. 6 parts. Dur- 
drechti, 1619. 8°. Pre-Linn. 1619.1 

Other eds. of the “Opera” are Augsburg; 
1581, 1601 (said to be very accurate), & 1619. 

Varro, Marais TereniiuSf Cato, M., 

& others. Libri de re rustica. Parisiis, 
1533. 506 p. fol. Pre-Linn. 1533.1 

Other eds.: Paris, 1543; Lugduni, 1549; Leip- 
sic, 1794-95. 

See also Cato, M., Varro, M. T., & others, 
Pre-Linn. 1533.1. 


Velius, Th. Chronyk van Hoorn, 
etc. Hoorn, 1740. Pre-Linn. 1740.1 

Deals extensively with herring fisheries. 
Other eds.: Hoorn, i604, 1617, 1648. 


Venables {Col.) Robert [c. 1612-1687] 
rhe experienc'd angler, or, angling 
mprov'd; being a general discourse of 
mgling, imparting many of the apt^t 
vayes and choicest experiments for the 
;aking of most sorts of fish in pond or 
•iver. London, 1662. xvi, 105, vi p. 
)Is. Pre-Linn. 1662.1 

“The engravings of fish are the same as those 
a (the first four editions of] Walton s Com- 

)leat angler.” — W. & S. . , 

Other eds.: 1666, 1683, 1686; and a 6th, in 
826-1827. The 2nd edition was destroyed m 

he great fire, 1666. . -u 

The London reprints 1®25 and 
oDtain a memoir of Venables. The latter is t 

etter. 
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Venegas, Miguel [1680-1764] 

See in vol. H, p. 580, 1767.1 & 1759.1. 

Vensky, G. Von den Fischen 
Steinpietschen, als lebendigen Wetter- 
Zeigern. Hamburg. Ber. Gelehrt. 
Sacnen, 1740, 485. Pre-Linn. 1740.1 

Villeneuve, [On the organ 

of hearing in the sea horse] Mercure de 
France, June, 1756. Pre-Linn. 1756.1 

Walbaum says that this appeared in French 
at Amsterdam, 1752. See also Villeneuve, Add. 
1760.1. 


Vincent, Levinus. Het tweede deel 
of vervolg van het wondertooneel der 
nature, ofte een korte beschryvinge 
zo van bloedelooze, zwemmende, vlie- 
gende, kniipende, en viervoetige ge- 
klaauwde eijerleggende dieren, als van 
hoomen, scuJpen, koraalen, zee-heesters, 
metallyke en in steen veranderte dingen 
etc. Van de welke een zeer groote 
meenigte word bevat in de kabinetten 
van, etc. Amsterdam, 1715. 278 p. 
7 pis. 4°. Pre-Linn. 1715.1 

Fishes, p. 65-104. Copy, H. 

This is the 2Dd vol. of nis ** Wondertoneel der 
Nature,” etc. The Ist (43 p.), Amsterdam, 
1706, contains no fishes. Other versions follow. 
These not seen and not known to contain fishes. 


— ; — Catalo|ci^ & descriptio ani- 
malium, volatilium, reptilium & aqua- 
tilium ut & animalium quadrupeaum 
tarn oviparorum quam viviparorum ali- 
orumque creaturarum rarisissimarum ex 
mundi plagis, etc. La Haye, 1726. 4®. 

Pre-Linn. 1726.1 


Latin and French are in parallel columns. 

Abstract in Abh. K. Akad. Wiss., Berlin, 6, 
31* 

Ca^logus van eene \iitmiontende fraaje ver- 
latneling van viervoitigen, vligeoden Ac. aieren, 
seecorallen Zunde alles« mcerendels het 

van L. Vincent gekocbt en nu onlangs nagelaa- 
ten door P. Bout. Hage. 1779. 8"^. 


Vincentius Bellovacensis {Vincent 
de Beauvais^ or Vincent of Burguridy). 
[c. 1190-1264] For a brief sketch of the 
life of the encyclopaedist of the middle 
ages, and for a short analysis of his 
works, see article by T. A. Archer in 
Encyclopaedia Britannica, 1911, 11th 
ed., vol. XKyill, p. 90-91. Also J. B. 
Bourgeat, “ Etudes sur Vincent de 
Beauvais, th^ologien, philosophe, ency- 
clop6diste.'' Pans, 1856; and Ferguson, 
“Account of the first edition of the 
* Speculum majus * [‘ Speculum natu- 
rale’j 1473.'' Trans. Arch. Soc., Glas- 
gow, 1844. Also Vogel, Aloys. 1843.1. 


— jT" Incipit speculum naturale Vin- 
centii beluacensz fratris ordinis predica- 
torum. Strasburg, 1473. fol. 

Pre-Linn. 1473.1 


Editio rarissxma. Thought to be the let ed., 
though there is said to be one c. 1468-70. 

Fishes, book xvii. 

Speculum maius, quod alia 

specula complectitur, naturale, doctri- 
nale, morale, historiale. 7 pts. Argen- 
tinae, 1473-1476. fol. Pre-Linn. 1473.2 

The first ed. of the "Speculum majus” of 
Vincent, consisting of the 4 books, and contain- 
ing all known of natural history in his day, and 
in fact of all knowledge at that time. It passed 
through many eds. of which the rarest are: 
Venice. 1483 (Speculum naturale only); 1493 
A 1494 (all 4 Specula); Nuremberg, 1483, 1486, 
1493. Later eds. are V'enice, loOi, A Lyons, 
1591. There is an ed. without date entitled: 

Bibliotheca mundi sive specu- 
lum majus. [Basilife?] 

According to Cuvier, the best ed. is: 

— ^ Speculum quadruplex, naturale, 
doctrinale, morale, historiale, in quo 
totius naturae historia; omnium scien- 
tiarum encyclopaedia . . . Omnia nunc 
accurate recognita et distincte ordinata 
. . . studio Theologorum Benedictino- 
rum . . . in Academia Duacensi. 4vols. 
Duaci, 1624. fol. Pre-Linn. 1624.1 

"^eculi naturalis seu tomi primi liber xvn 
agit de piscibus qu® ad eos refenintur.” 

"Speculi doctrinalis seu tomi secundi, liber 
xvpr®ter alia agit de piscibus.” 

Copies of early eds. in H., N. Y. P., L. C., 
H. E. H.. Stan. 

Visscher, Claes Janss. [1580- ] 

Venationes ferarum, avium, piscium, 
pugn© bestiariorum et mutu© bestia- 
rum delinat© ab Antonio Tempesta 
t' Amsterdam gedruckt by Claes Janss. 
Visscher anno 1627. Amsterdam, 1627. 
104 pis. Pre-Linn. 1627.1 

Plates only; no text. 

See note under Stradanus, J., this section. 

Libellus varia genera piscium 

complectens. (Amsterdam, c. 1630i. 

Pre-Linn. 1630.1 

Consists of plates drawn by Nicolas de Bruyn. 

Visscher, Nic. J, Piscium viv® 
icones, invent© ab Andr. Collardo et 
excus© a N. J. Visscher. Amsterdam, 
1634. fol. Pre-Linn. 1634.1 

Twenty-six plates, without descriptions. See 
also CoUart, A., Pre-Linn., 1634.1. 

Delineationes viv© animalium. 

Amstelodami, 1659. 4°. 

Pre-Linn. 1659.1 

A number of fishes are figured. 

It seems not improbable that the forgoing 
plates of fishes were engraved and printed by 
the man whose full name was Claes or Nicolaes 
JanszooQ Visscher. 

Vlaznmg, ComeiUe de. Zee-Tooneel. 
[c. 1715] Pre-Linn. 1715.1 

.was an official of the Dutch East 
Indies Co. in Bengal. His figures of oriental 
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Vlaming, C. 

6shes. drawn under his care and inspection, 
probably by a native artist, served as the source 
of the figures in the first part of Renard’s fishes 
of India. See note under Renard, L., this sec- 
tion, 1718.1. Vlaming^ original drawings are, 
or were, in Museum d’Histoire Naturelle, Paris. 

Vogolhaupt, Jo. Progr. Strena, 
t^uae sistit septem pisces, sive tot aqua- 
tilia maxime virtuosa. AnsBinont®, 
1670. 4®. Pre-Linn. 1670.1 

Voifirt, M. Gottfried [1644r-1682] For 
a memoir of his life, see Nouv. Liter. 
German. Hamburg, 1708, 438. 

{j:^(Bses) Dissertatio de pisci- 

bus fossilibus atque volatilibus. Witte- 
bergse, 1667. 16 p. 4®. 

Pre-Linn. 1667.1 

Johannes Heinrich Vulpius, reepcmd. 


Beantwortung der Frage: Schla- 

fen auch die Fische? (In his Neu Ver- 
mehrten Phys. Zeitvertreibe., Stettin, 
1721, 611 p. 12°.) Pre-Linn. 1721.1 

Volckharti Johannes. (respond.) 
Dissertatio juridica de jure piscandi. 
Jen®, 1671. 4°. Pre-Linn. 1671.1 

J. V. Beckmann, praeee. 

Vorstius, D. Conr. [1569-1622] De 
piscatione arnica collatio. 1613. 4®. 

Pre-Linn. 1613.1 

Vosmaer, Amoui [1720-1799] Pois- 
sons, ^crevisses et crabes . . . que I’on 
trouve autour des isles Moluques, et 
sur les cotes des Terres Australes . . . 
2. Edition augment4e d^une preface 
par ... A. Vosmaer. 2 vols. (in li 
1754. illust. fol. Pre-Linn. 1754.1 


Delici® physic® de stillicidis 

sanguinis, lacrimis crocodili, catulis ur- 
sorum, piscibus fossilibus et volatilibus, 
etc. Rostock, 1671. 8®. 

Pre-Linn. 1671.1 

Review in Phil. Trans. Roy. Soc., 1671, 6, 
3017-3018. 


See also Renard, L., Pre-Linn., 1718.1. 

Vulpius, Johannes Henricus (re- 
spond.) Ex historia naturali diroutati- 
onem publicam de piscibus fossilious at- 
que volatilibus . . . Witteberg®, 1667. 
16 p. 4®. Pre-Linn. 1667.1 

M. G. Voigt, praaet. 



w 


Wafer, Lionel [c. 1640 — c. 1700] A 
new voyage and description o£ the 
Isthmus of America. London, 1696. 
224 p. Pre-Linn. 1696.1 

Fiahes, p. 124-129, Indians fishing with nets 
and hands, p. 129-130. 

The 1st ed.; 2nd & 3rd are, London, 1699 & 
J704. ^ench versions: Amsterdam, 1705; Paris. 
1706. There are also German and Swedish 
translations. Wafer’s voyage is also found as: 


A new voyage and description 

of the Isthmus of America. Giving an 
account of the author’s abode there, 
the form and make of the country . . , 
To which are added, the natural his- 
tory of those parts, by a Fellow of the 
Royal Society. (In A collection of 
voyages, etc. London, 1729, vol. III.) 

Pre-Linn. 1729.1 

. additional account of several beasts, 

birds, fishes, rutiles, 4c. communicated by a 
member of the Royal Society,” chap. ix. 


Wagner, Gottfried Jacob. Der in der 
edlen Fischerey wohlunterrichtende und 
erfahrne Fischer, welcher lehret, wie 
man soil die Teiche anlegen, bauen, 
warten, etc. Nurnberg, 1729. viii, 
261 p. 13 pis. 8°. Pre-Linn. 1729.1 

1730. 1739; Breslau. 
1768. 1762; Vienna. 1785. The 1762 ed. bears 
title: 


Der vollkommene Fischer, welcher zeiget wie 

Vion die Teiche anlegen, bauen, etc. Breslau. 
1762. VII, 191 p. 8®. 


Waldschmid. Wilhelm Ulrich [1669- 
1731] Lampetrae fluviatilis* anatome. 
Ephemer. Acad. Nat. Cur., 1697-98 
(1700), dec. 3, ann. 5 & 6, 545-547. 

Pre-Linn. 1700.1 


.Included also in the ** Amphitheatrum zoot< 
micum of M. B. Valentini, 1720. pt. ii. p. 13 


W^ace, James (M. A.) [ -16? 

Dwcription of the islands of Orkne 
Edinburgh, 1693, pis. map. 16°. 

Pre-Linn. 169^ 

^ntains acoounU of the fishes. 

/T^**®*" ®,i' .with additions by the autho 

M.D.). was publUhed 
^ ^^® was edited and 

printed by J. Small. Small, J., 1863.1. 


Walton, /zaak [1593-1683] For 
biographies, see Marston, R, B. 1894.1; 
Westwood, T. 1884.1; Zouch, T. 1790.1. 
l^or a chronological list of editions of 


” The compleat angler,” 1593-1893, see 
Anon. 272, which should be credited 
to D. B. Fearing. Also notes below. 

The compleat angler or the 

contemplative man’s recreation. Being 
a discourse of fish and fishing, not un- 
worthy the perusal of most anglers, etc. 
London, 1653. xvi, 246 p. 8°. 

Pre-Linn. 1653.1 

The edilio prineeps of this famous work 
which has been reproduced many times and in 
many forms. Westwood & Satchell in the body 
of their work list 7 Pre-Linniean and 79 Post- 
Linnsean eds. prior to 1882, on all of which they 
give some notes. These eds. they have either 
examined or have definite records of. On p. 
369-370, they give a “skeleton chronicle” of 7 
Pro- and 83 Po3t-Linn®an eds. to 1882, giving 
place, publisher, editor (where possible) and 
pages for each edition. Lists of eds. of the work 
of the “Father of Angling” are also found in the 
caUlogue of the Bartlett collection. The Heck- 
sher sale catalogue lists 171 items of the "Com- 
pleat Angler” and gives collations, and in addi- 
tion lists 71 items of Waltoniana. 

Cotton’s name first appears in one of the 
1676 eds. which is entitlea as follows: 

The universal angler, made so, 

by three books of fishing. The first 
by Mr. Izaak Walton; the second by 
Charles Cotton Esq.; the third by CoL 
Robert Venables. All which may be 
bound together, or sold each of them 
severally. London, 1676. 8°. 

Pre-Linn. 1676.1 

This is the fifth and last ed. published during 
Walton’s lifetime. The next bears date 1750 
and is entitled: 

-The compleat angler; or, con- 
templative man’s recreation. In two 
parts. Containing I. A large and 
particular account of rivers, fish-ponds, 
fish and fishing: written by the in- 
genious and celebrated Mr. Isaac Wal- 
ton. 11. The best and fullest instruc- 
tions how to angle for a trout and 
grayling in a clear stream. By Charles 
Cotton, Esq. London, 1750. 12°. 

Pre-Linn. 1750.1 

Notable reprints are those of 1808, 1824. 
1825, 1836, 1844 4 1881. For notes on these, 
se€ Westwood 4 Satchell. In 1888. Marston 
brought out his superb “Lea 4 Dove” ed., it 
being the hundredth ed. of the “C^ompleat An- 
gler.” fh-obably the best American reprint is 
the 2-volume ed. issued at Boston in 1889. 

The only translation into a foreign tongue 
known to us is: 



330 


AMERICAN MUSEUM OF NATURAL HISTORY 


WAL 


Walton, I. 

pCT vollkoinmene Angler von Isaac Walton 
und Charles Cotton, herausgegeben von Ephe- 
mera, libersetzt von I. F. Schumacher. Ham- 
burgh. 1859. XU. 308 p. 10 pis. 8®. 

Walton is said to have taken his idea of the 
angler from Nicholas Breton’s “Wit’s-French- 
man.” 1597. {q. ®.) 

Walton, & Cotton, C. See Wal- 
ton, /, 1676.1; and Cotton, C. 1676.1 

Wardenburg, C. Th . Dissertatio 
quaedam circa jus piscatus. Lugduni- 
Batavorum, 1757. 4°. Pre-Linn. 1757.1 

Wa^en,G. An impartial description 
of Surinam upon the continent of Gui- 
ana in America. With a history of 
several strange beasts, birds, fishes, 
serpents, etc. London, 1667. 28 p. 

4°. Pre-Linn. 1667.1 

Mentions swordhsh and electric eel. 

Watson, Frederic. The animal- 
world displayed, or the nature, and 
qualities of living creatures described 
under the denominations of birds, 
beasts, fishes and serpents, etc. Lon- 
don, 1754. pi. 8°. Pre-Linn. 1754.1 

A Dutch version is: 

De dierlyke wereld ter beschonwinge openge- 
zet. Uit het Engl, mit merklijke verbeteringen 
en aanterkeningen door C. Nozeman. Amster- 
dam, 1761. ills. 8®. 

Watson, William [1715-1787] An 
account of Mr. Samuel Tull’s method 
of castrating fish. Phil. Trans. Roy. 
Soc. 1754 (1755), 48, pt. 2, 870-874. 

Pre-Linn. 1755.1 

This account excited great interest and was 
much copied or abstracted. See Gentleman’s 
Mag. Hist. Chron. [Urban'sl, 21 , 410. Ibid., 26 . 
416. — X/ondon Mag., 24 , 422. — Uitgez. Verh., 
1757, 1, 389. Abstract in Comment. Lipsiens., 
6, 695. — Mag. Anglais, 1765, (Jan.), art. 4. — 
Physikal. Oecon. Patriot., 1. Th.. 337. — Han- 
nover Mag., 1765, 589. — Phys.-Belustig., 

Berlin, 1765. — Comm, de Rebus, 5, 595. — 
Scbauplatz Kunst Handw., 13. Th., 72. 

Wecker, John. 18 books of the se- 
crets of nature and art. First designed 
by John Wecker . . . augmented and 
enlarged by Dr. R. Read. London. 
1660. fol. Pre-Linn. 1660.1 

Book vn, pp. 134-8, "Secrets of fish and 

fishing." 

Wedel, George Wolfgang [1645-1721] 
De Trutta saxaiilis. Ephemer. Acad. 
Nat. Cur., 1673-74 (1688), 1. dec., ann. 

4 & 5, 74—76. Pre-Linn. 1688.1 

Weickmazm, Christoph. Verzeich- 
niss unterschiedlicher Thiere, Vogel, 
Fische, Meergewachse, Erz-und Berg- 
arten, edlen und andem Steinen. Ulm, 

1655. 8“. Pre-Linn. 1655.1 

1st ed. not known. Later ones with slightly 
varying titles arc: 


. Exoticophylacium Weickman- 

nianum, oder Verzeichniss unterschied- 
licher Vogel, Thier, Fisch, Gewachs, 
Erz- und Bergarten, so in C. Weick- 
manns Kunst- und Natural-Cammer in 
Ulm zu sehen. Ulm, 1659. 12®. 

Pre-Linn. 1659.1 

Exoticophylacium Weickman- 

nianum. Oder; Verzeichnuss unter- 
schiedlicher Thier, Vogel, Fisch, Meer- 
Gewachs, Ertz- und Berg-Arten, &c. so 
in der Kunst- und Natural-Kammer des 
weyland Herrn Christoph Weickmanns 
. . . zu finden. 1741. 77 p. 2 pis. 

8°. Pre-Lmn. 1741.1 

Werlosching, Johann Baptist. De 
mirabile piscatione in certo Styriae lacu, 
post certam piscium quantitatem cap- 
tam tempestatem inducens. Misc. 
Acad. Nat. Cur. 1701 — 1705, dec. 3, 
ann. 9 & 10, 42. Pre-Linn. 1701.1 


De exstruendis piscinis. (In 

Ellis, William. Modern Husbandman, 
1750, p. 59.) Pre-Linn. 1750.1 

German translation, Allgem. Magazin pt. ii. 
44. — Dresdner Gel. Anz., 1757, 709. 


Westbeck, Zacharias. Beschreibung 
der Skot-Spiggs-Fischerey, und wie aus 
diesen Fische ein Oehl gesotten wird. 
Konig. Schwed. Akad. Abhandl., 1754, 
16, 265. Pre-Linn. 1754.1 

«Sce note under K&stner, A. G., this section. 

Beskrifning pii skot-spiggs- 

fisket, och huru olia kokas af denna fisk. 
K. Swensk. Vetensk. Acad. Handl., 
1754, 16, 261-266. Pre-Linn. 1754.2 

Refers to Gasterosteus aculeaiui. 


Westphalus, J. C. Piscinae publicae 
Lissensi prope delitium supernatante. 
Nouv. Liter. German. Hamburg, 1705, 
103. Pre-Linn. 1705.1 


Whitboume, Richard [fl. 1579-1627] 
A discourse and discovery of New- 
foundland with many reasons to proove 
how worthy and beneficiall a plantation 
may there be made, after a far better 
manner than now it is, etc, London, 

1622. 107, 15 p. sm. 4°. 

Pre-Linn. 1622.1 

Reference to cod-fishing (p. 11-13) as carried 
)n by the Basques in 1615. 

A modern version is: 

Westward Hoe for Avelon in the Ne^ound- 

and. as described by Capt. Richard 
)f Exmouth. Devon. 1622. 4 and illus 

rated bv T. Whitburn. London. 1870. 5 . 


Williams, {Captain) GriMth. An 

account of the Island of Newfo^dlan^d, 

its trade and fishery. 1705. 35 P;. ° • 

Pre-Lmn. 1/05.1 
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WUHams, Roger [c. 1604-1684] A 
key into the language of America, or 
an help to the language of the natives 
in New England. London, 1643. 

Pre-Linn. 1643.1 

List of Indian names for food fishes, and their 
English equivalents. 

Reprinted in Coll. Rhode Island Hist. Soc., 
1827, 1. Also in Kept. U. S. Fish Comm. 1871- 
72 (1873), 164-165. Comment on the above 
Hat, by J. Hammond Trumbull. Rept. U. S. 
Fish Comm. 1871-72 (1873), 165-169. 

Will i a ms on, John {angler). The 
British angler . . . comprehending . . . 
an exact description of the several kinds 
of fish that are found in the rivers and 
on the sea coasts of Great Britain, etc. 
London, 1740. vii, 318p. illust. 3 pis. 
12°. Pre-Linn. 1740.1 

Willisch, Chr. Gottfried. De Jona in 
pisce. Leipzig, 1721. 4°. 

Pre-Linn. 1721.1 

Another ed., Altenburg, 1732. 

Willius, Johannes ValenliniLS. De 
aculeo piscis Fosing (Trachinusi obser- 
vatio. Acta Med. Phil. Hafn., 1674-76 
(1677), 3, 154r-157. Pre-Linn. 1677.1 

Willughby, Francis [1635-1672] For 
a memoir, see Jardine, (Sir) William, in 
his Naturalist’s Library, vol. XXXVI, 
edition of 1843; vol. V, issue of 1845-46. 

Francisci Willoughby Ichthyo- 

graphia ad amplissimum virum Dnum. 
Samuelem Pepys, Praesidium Soc. Reg. 
Londinensis, Concilium, et Socios ejus- 
dem. Figurae novae, quae non paucae 
sunt notantur. Sumptibus Societati- 
bus Regalis. Londinensis, 1685. fol. 

Pre-Linn. 1685.1 

Copy of the special engraved title-page to the 
plates of Willughby’s great work. It is dated 
and the plates were presumably published in 
1685, one year earlier than the text. This is 
often cited as a separate work and is so listed. 

Historia piscium libri quatuor 

... In quibus non tantum de pisci- 
bus in genere agitur, sed & species 
omnes, turn ab aliis traditae, turn novae 
& nondum editae bene multae, naturae 
ductum servante methodo dispositae 
accurate describuntur. Earumque ef- 
figies, quotquot haberi potuere, vel 
ad vivum delineatae, vel aid optima 
exemplaria impressa; . . . Cum ap- 
pendice historias & observationes in 
supplementum operis collatis complec- 
tente. Totum opus recognovit, coap- 
tavit, supplevit, librum etiam primum 
& secundum integros adjecit Johannes 
Raius. Oxonii, 1686. 343, 30 p. 186 
pis. fol. Pre-Linn. 1686.1 


Dedicated to Samuel P^ys, and published 
at the expense of Bishop Fell and the Royal 
Society, of which the author and his friend and 
editor, John Ray, were among the original fel- 
lows. 

Re\dewed anonjTnously in Phil. Trans. Roy. 
Soc., 1686, 16, 1301-1308. 

2nd ed., London. 1743. fol. 

One hundred years later the plates in the 
above were reproduced as follows: 

I (-X1 Tabula . . . Pisces ex Raii eroen- 
data ichthyologia Willughbeii forma minori de- 
scripti, etc. .\ugusta Vindelicorum [Augsburg], 
1786. obi. fol. 

“The engraved title-page to the plates of 
Willughby’s Historia Piscium is reproduced in 
miniature with the legend altered to read ‘ F. 
Willughbeii Ichthyographia. Totum opus re- 
cognovit, coaptavit, supplevit J. Ray . . . 1686. 
Nunc forma effigies edidit negotium Acad. 
Caesareo Francisce cum gratia et privilegio. 
S. C. Mey. Aug. Vind. A. D. 1786.”’ 

Title and note from catalogue of British 
Museum (Natural History). 

Appendix ad historiam natura- 

lem piscium. (In his De historia pis- 
cium libri quatuor, etc. Oxonii, 1686. 
fol.) 30 p. Pre-Linn. 1686.2 

i. Pisces Indies oricntalis a Joanne Nieuhofs 
descripti. 

ii. Pisces sequentes adjecit D. Martinus Lis- 
ter. 

iii. [Short notes from Ray, Tyson, & Rob- 
inson]. 

All these are listed elsewhere under these 
authors, as is the “Index piscium” of Cromwell 
Mortimer. 

“ Willughby was the most accomplished zo- 
ologist of this or any other country, for all the 
honour that has been given to Ray, as far as it 
concerns systematic zoology, belongs exclusively 
to him. He alone is the author of that system 
which both Ray and Linnaeus took for their 
guide, which was not improved by the former or 
confessed by the latter.’’ Swainson. 

Winkelmann, Hans [Johann\ Just. 
[1620-1699] Der amerikanischen neuen 
Welt Beschreibung, darinnen deren Er- 
findung, Lage, Thiere, Vogel, Fische, 
etc. Oldenburg, 1664. figs. 4°. 

Pre-Linn. 1664.1 

Dutch version, Amsterdam, 1667. 

Winslow, Jacques B&nigne [1669- 
1760] Remarques et 6claircissements, 
par I’anatomie compar4e, sur plusieurs 
articles de la 2de partie du traits de 
Borelli, de motu animalium. M4m. 
Acad. Sci. Paris, 1738, 65-96. 

Pre-Linn. 1738.1 

See Borelli, G. A., Pre-Linn. 1680.1. 

Wolfart, Petfr [1675^1726] Histori© 
naturalis Hassiae inferioris pars prima 
qua potiora et elegantiora hujusfossilia, 
figurata aeque ac certa quandam et regu- 
lari figura carentia, etc. Der Natur- 
Geschichte des Nieder-Fuerstenthums 
Hessen. Erster Theil. Cassel, 1719. 
52 p. 26 pis. fol. Pre-Linn. 1719.1 

Vario^ fossil fishes figured & described. 

Text in both Latin and German. 
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Wonnecken (Dr.) Johann, See 
Cube, Johannes von. 

Wood, William [1580-1639] New 
England’s prospect. A true, lively and 
experimental! description of that part 
of America, commonly called New Eng- 
land: discovering the state of that 
countrie both as it stands to our new- 
conie English planters and to the old 
native inhabitants. London, 1634. 

Pre-Linn. 1634.1 

Refers to cod, salmon and mackerel fisheries 
of New England, also fishes of the Alerrimac 
and Charles rivers, Mass. 

Other eds.: 1635. 1639, London; & 1764, 
Boston. Reprinted in Pubis. Prince Soc. Bos- 
ton. 1865. Extract in Rept. U. S. Fish Comm. 
1871-72 (1873), 161-162. 

Woodward, John [1665-1728] Fos- 
sils of all kinds, digested into a method 
suitable to their mutual relation and 
affinity, etc. London, 1728. 56, 131 p. 

Pre-Linn. 1728.1 

Glossopetras, bufonites, etc., p. 13-19. 

— A catalogue of the additional 
English fossils in the collection of J. 
Woodward, M.D. London, 1728. 

Pre-Linn. 1728.2 

Partes piscium, p. 52-53. 

Also in “Foreign Fossils,” p. 20-29 (which is 
a separately paged part of the above). 

This forms vol. II of the following work, but 
is paged separately and is pre-dated. 

Attempt towards a natural his- 
tory of the fossils of England (In a Cata- 
logue of the Enghsh fossils in collec- 
tion of J. Woodward, etc. 2 vols. in 1. 
1729. sm. 8°.) Pre-Linn. 1729.1 

Vol. I, pt. II, A catalogue of English fossils in 
the collection of John Woodward. — Piscium 
partes, p. 82-86. 

Vol. II, pt. II, A catalogue of the foreign fos- 
sils in the collection of John Woodward, — 
Pisces eorumque partes, p. 20-29. 

Woodward’s book seems to have been printed 
in parts, some dated and some not, but each 
part paged separately. 

Copy, N. Y. P. 

Wtorlidgei, John [fi. 1669-1698] Sys- 
tema agriculturae, ... To which is 
added, kalendarium rusticum; or the 


husbandmans monethly directions . . . 
and dictionarium rusticum: or, the in- 
terpretation of rustick terms. London, 
1669. xxviii, 278 p. illust. 4°. 

Pre-Linn. 1669.1 

Fishing, chap. xii. 

Other eds., London, 1675, 1681, 1687, 1688, 
1697, 1699, etc. 

“Of fishing and fowling,” p. 250-259, (1675 
ed.). 

Worm, Ole [1588-1654] Museum 
IVormianum. Seu historia rerum ra- 
riorum, tarn naturalium quam artifi- 
cialium, tarn domesticarum, quam ex- 
oticarum, quae Hafniae Danorum in 
aedibus authoris servantur, etc. Variis 
<fe accuratis iconibus illustrata. Lug- 
duni Batavorura, 1655. x, 388 p. 
illust. fol. Pre-Linn. 1655.1 

Fishes, p. 265-278, chaps. 10-15, book iii. 

De piscibus nonnullis lucenti- 

bus. (In Bartholini, Th. Epistolarum 
Medicinalium. 1663. cent. 1, ep. 28, 
118.) Pre-Linn. 1663.1 

Another ed.. The Hague, 1740. 

Dissertatio de glossopetris. Haf- 
niae, 1686. 27 p. 4°. Pre-Linn. 1686.1 

Wotton, Edward [1492-1555] De 
differentiis animalium libri x, etc. 
Lutetia Parisiorum [Paris], 1552. 220 p. 
fol. Pre-Linn. 1552.1 

The external and internal characters of fishes, 
methods of reproduction, etc., book viii, p. 
136-173. 

Abstract in Isis, 1833, 1173-1182. .... 

“Wotton methodised the zoolo^ of 
totle, and drew up the first formal classification 
of animals. His took is sagacious and careful, 
but dry.” Miall, 1912.1. 

Wren, Christopher [167^1747 [The 
reproduction of eelsi (In Birch, Thomas, 
History of the Royal Society m Lon- 
don. 4 vols. London, 1756. 
p 350 .) Pre-Linn. 1756.1 

Wright, W. The complete fisher: or, 

the true art of angling, by W. Wright, 
and other experienc’d anglers, ten- 
don, 1740. 12°. Pre-Linn. 1740.1 


X 


Xenocrates [396-314 B. C.] Xen<> 
Gratis de alimento ex aquatilibus ani- 
mantium libellus, Grsece nunc primum 
editus, imperfectus. Idem Latine per- 
fectior, J. B. Rasario . . . interprete. 
Accedunt C. Gesneri scholia, in ea 
Xenocratis que Grece his cam us, etc. 
(In Dubravius, J. J. Dubravii . . . de 
piscinis et piscium qui in eis aliuntur 
naturis libri quinque. 1559. 4°.) 

Pre-Linn. 1559.1 


References to numerous fishes used as food. 

C^y in library A. M. N. H., in both Latin 
and Greek, in 57 unnumbered pages, bound in 
same volxune with, but forming a distinct unit 
apart from, the “De piscinis et piscium" of 
Dubravius. Found also in J. A. Fabricius 
“Biblioth. Grseca," Hamburg, 1720, vol. IX. 
Another and excellent edition is by J. G. F. 
Frantzius. Frankfort 6t Leipsic, 1779. 

Ximines, Francisco (edtfor). See 
Hernandez, Frandscoy this section. 



Yzbrant, E. Drie-jahrige Reize naar China. 

Not seen. Title from Agassiz. 


Amsterdam, 1704. 4®. 

Pre-Linn. 1704.1 



Zanardus, Michael. Disputationes 
de universe elementari in tres partes 
divisae ... In tertia de meteoris, & 
in his inter cetera de melle & manna, 
signis pestilentiae, de aouis & piscibus, 
de metallis, lapidibus, plantis, serpent!- 
bus, quadrup^ibus aliisque. Venetiis, 
1619. 4®. Pre-Linn. 1619.1 

Other eds.: Colonise, & Francofurti, 1620. 

ZannicbelU, Giovanni Jacopo [1622- 
1729] Apparatus rariorum musffii Zan- 
nichelli. Venice, 1720. 

Pre-Linn. 1720.1 

Some Monte Bolca fishes listed. 

Enumerate rerum naturalium 

qusB in Museo Zannicheliano asservan- 
tur. Venetiis, 1736. 132 p. 4®. 

Pre-Linn. 1736.1 

Some fossil fishes are described. 

Zeidler, Melchior {prases) [1630- 
1686] Exercitatio physica de respira- 


tione piscium, quam statuunt nonnulli. 
Jenae, 1656. 4®. Pre-Linn. 1656.1 

Fab. Bemhardi, respond, 

Zorgdrager, Cornelius Gisheri [c. 
1650-170-] Bloeyende opkomst der 
aloude en hedendaagsche Groenlandsche 
visschery, etc. Amsterdam, 1720. xxxi, 
330 p. 7 pis. frontisp. maps. 

Pre-Linn. 1720.1 

Other Dutch eds.: The Hague, 1727; Amster* 
dam, 1728; Delft, 1746. 

Alte und neue Gronlandische 

Fischerei und Wallfischfang . . . Zu 
Ende ist allhier beigefuget eine sum- 
marische Nachricht von dem Bakkel- 
jau- und Stockfischfang bei Terreneuf 
(in den nordlichen Theilen von America, 
aus den Schrifften des Herm Danys 
gezogen) Leipzig, 1723. xxvi, 482 p. 
7 pis. 6 maps. 4°. Pre-Linn. 1723,1 

Other German versions: Nuremberg, 1722 & 
1760. 



LIST OF PRE-LINNiEAN ANONYMOUS TITLES^ 


Pre-Linnsean Anonymous. Allt 
Schonbuch Recht und Gefell [M. S. 

Anon. 713 

Land register of the Schonbuch in Wurttem- 
berg. Rentel paid for the hsMng stream 
bteinach. Mention the following fishes as 
occurring in the Steinach: Schuppfisch (SqtuUius 
ceph<Uus ) ; Bartgrundel (CobUis barbuUUa ) ; 

5 Grundel {Gobio 

Jluvxatxhs ) ; Gnippe (Co«us oobio). 

For further data, see Tscherning, F. A., 1899.1 


are a number of early German versions, ap* 

paring under the title of “BQchJin” op “Fisch- 

buchlin, published between 1552 and 1700. 

Une of these is included in the Fischbuch of 

Gregory Mangolt, published at Zurich in 1598. 

Imee other editions are known: one in 4®, 

^thout place or date, having an identical title; 

the other, slightly changed in verbiage, in 1583 

without place; and the third in 1684. Fop notes 

?? editions see Westwood & Satchell, p. 

A loVo 1 ^ English translation, see Denison, 
lo72al« 


; Arte del pescare. Venezia, 1693. 

• Anon, 714 

Avis sur une lanterne de cuir 

qm conserve la lumi6re sous Peau m^me, 
tres-utile pour la peche, invent^e par 
Mr. Scarlet. (In Observations curi- 
euses sur toutes les parties de la 
physique. Paris, 1719. 8°.) 

Anon. 715 

German version: “ Unterricht in der Fische- 
rey." 2nd ed. Narnberg, 1758. 

Not seen; titles from Cloquet & Walbaum. 

— Beschreibung des wunderbahren 
Fisches [Thynnus], so den 12. Novbr. 
Anno 1709 zu Ystiidt in Schonen etc. 
an das Land geworffen worden, nebst 
desselben accuraten Abriess in Kpfr. 
gestochen. 1710. 4 p. 4®. 

Anon. 716 


Beschreibung eines sehr grossen 

Fisches welcher bey Neapolis einen 
Fischer verschlungen. Berlin, 1721. 

Anon. 717 


. Bewahrtes Mittel um eine Menge 

Fische mit der Angelruthe oder dem 
Netze zu fangen. Bremischen Mag., 
1757, 1, 507, — London Mag., 1755. 

Anon. 718 

Dit Boecxken leert hoe men 

mach voghelen vanghen metten handen. 
Ende hoe men mach visschen vangen 
metten handen. Ende oeck andersing. 
Ende oeck tot wat tyden vanden iare 
dat een yeghelyck visch tsynen besten 
18 . Hier ey^det een boecxken dat seer 
profiteliick is voer alien visschers, ende 
vogheleers. [Antwerp, 1492?j. 8 

leaves. 6 woodcuts. 4®. Anon. 719 

This Finish tract appears to have priority 
over the "Book of St. Albans." as far as fishing 
IS concerned; that is. as a printed book. There 


Ein Biichlein wie man Fisch und 

Vogel fangen soil, mit 30 neuen und 
bewahrten Recepten, auch zu welcheui 
Zeiten im gantzen Jahr ein jeder Fisch 
am besten zei. Erfurt, 1610. 8°. 

Anon. 720 

Boehmer for same date and place gives a 
sughtly variant title. 

;■ A booke of fishing, with hooke 

and line, and all other instruments 
thereunto belonging. 1590. 4®. 

Anon. 721 

Another ed., 1606. Data from Boehmer. 

La canna de pescare, 1612. 

250 p. Anon. 722 

Title only cited by Westwood & Satchell. 
1883. 

Chiir-furstlicher Pfaltz, Forst- 

und Wald- auch Weid-, Werck^, Jagd- 
und Fischerey- Ordnung. Heydelberg, 
1711, 28, 148 p. table, sm. 4®. 

Anon, 723 

The complete grazier; or, Gen- 
tleman and farmer^s directory . . . also 
directions for making fish-ponds or 
canals, and for storing them, and order- 
ing the fish in the best manner . . . 
London, 1677. xii, 252 p. 12®. 

Anon. 724 

Fish ponds, p. 244-252. 

Other eds.: London, 1775 & 1776. 

The country gentleman^s com- 
panion. 2 vols, London, 1753. 12®. 

Anon. 725 

Vol. I, chaps. XVII. Of fishing in general, and 
of making fish ponds; xviii. Of taking all sorts of 
fish: vol. II, chaps. VIII. Of angling in general; ix. 

Of angling seasons; x. Of bait; of preserving 
fish from enemies; xii. Of ordering ponds. 

Other eds.: Dublin, 1755; London, 1756. 

Cyanea, oder die am Bosphoro 

Thracio liegende hohe Klippe, von 


' For lists of Anonymous Titles after 1758. see in volume II (p. 677-702) and in this volume (p. 1-3). 



BIBLIOGRAPHY OF FISHES 


335 


welchen zu sehen seyn das Vormeer 
Proj^ntis, das schwarze Meer, Pontus 
Euxinus, Cypern, Candien &c. darinnen 
befindliche Thiere, Vogel, Fische &c. 
Augspurg, 1687. 26 pis. 8®. 

Anon. 726 

De piscinanim utilitate <fe qiuB 

in iis exstruendis piscibusque replendis 
observanda sunt. Oecon. Nachricht., 
Leipzig, 1751, 2. Anon. 727 

(De piscium somno sive stupore 

hiemalii Oecon. Nachricht., 1754, 6. 

Anon. 728 

Descriptio piscis, q^ui figuram 

habentis E^fisch dicti. Gentleman’s 
Mag. Hist. Chron. (Urban’sj, 1753, 23, 
17. Abstract in Comment. Lips., 4, 
61. Anon. 729 

A description (and figure) of the 

cavalli marine (seahorsej. Gentleman’s 
Mag. Hist. Chron. (Urban’sj, 1753, 23, 
112. fig. Anon. 730 

Interesting early figure of sea horse. Copy, 
N. Y. P. 

A description of three hundred 

animals; viz., beasts, birds, fishes, ser- 
pents and insects. London, 1730. 212 

p. 8®. Anon. 731 

Other eds.: London. 1734; (with slightly 
varying titles) 1736, 1738, 1740, 1753. Suppl. 
vols., London. 1739 d: 1753. In the 1753 ed. are 
described 54 fishes. The 1753 supplement is: 

A description of a great variety 

of animals and vegetables, viz. beasts, 
birds, fishes . . . extract^ from the 
most considerable writers of natural 
history. London, 1753. 90 pis. 8®. 

Anon. 732 

Dictionnaire universel d ’agri- 
culture et . . . peche . . . Avec des 
regies pour la volerie, la chasse et la 
p^che, etc. 2 parts. Paris, 1751. 
pis. 4®. Anon. 733 

Diere palleys. . . . Van de vis- 

schen en monstre d’watere. Thant- 
werpen, 1520. sm. fol. Anon. 734 

*‘Dat derde tractaat bescriift de naturen der 
beesten, monstren en de visschen der zee ende 
der wateren.” — Bosgoed. 

Difesa della real mensa Ves- 

• covile di Pozzuoli per I’esazzione della 
decima della pesca ne’ mari di sua 
diocesi. Con li pescatori di Procida. 
Napoli, 1737. 8 leaves. 4°. 

Anon. 735 

Dritter Theil des klugen Haus- 

Vaters. (Grundliche Nachricht von der 


Fisch-Zucht, dem Ackerbau, Weise- 
machs und Fischerey, etc.) Leipzig, 
1721. 4®. Anon. 736 

Dyalogus creaturarum morali- 

zatus. Gouda, 1480. fol. Anon. 737 

Contains the earliest known printed figure 
of use of float in fishing. 

Ist ed.; 2nd, Cologne & Paris. 1481. 

Dyalogus creaturarum morali- 

zatus. Gouda, 1482. fol. Anon. 738 

Leaves 38—44; De . . . piscatore, wdth sev- 

eral quaint woodcuts of fish, probably among 
the very earliest produced. 

Many other editions issued but titles and 
dates not available. An old English version, 
supposed to be the Ist, is: 

The dialogues of creatures mor- 

alysed, applyably and edificatyfiy to 
every merj^ and iocunde mater, of late 
translated out of Latyn into our 
Englysshe tonge right profitable to the 
gouernaunce of man. [1520?]. 164 

leaves, woodcuts. 4®. Anon. 739 

Copies, 1st ed., J. P. M. & H. E. H.; 1481 ed., 
C. P.; 1482 ed. Gouda, H. 

For a modern reprint, see, Haslewood, J., 
1816.1; and for a late commentary, Klemming, 
G. E., “Dialogus creatuarum moralizatus*' 
Samlaren. Tid^rift Utgifven af Svenska Lit- 
eratursalbkapets. Arbetsutskott. Upsala, 1896. 
Arg&ng 5, 36^2. 

Das edle Fisch-Buechlin, das ist: 

Ein sehr nuetzlicher Bericht, von der 
Fischerei ueberaus grosser Niitzbarkeit; 
von der Fische Natur und Eigenschaft, 
etc. Numberg, [1700]. 190 p. 8®. 

Anon. 740 

Another ed., Cologne, (n. d.) 

Einige zur naturlichen Historic 

der Forellen gehorige Nachrichten, und 
was zu deren Vermehrung dienlich. 
Stutg. Sel. Phys. Oecon., 1750, 1, 112. 

Anon. 741 

Encyclopedic japonaise [ante 

1727). Anon. 742 

Under this headii^, Valenciennes records 
four collections of native paintings of Japanese 
fishes extant in Iris day: one in the Biblioth^ue 
du Roi; another in the Mtiseum d'Histoire 
Naturelle de Paris; another in the collections of 
Sir Joseph Banks; and the fourth belonging to 
the Due de Rivoli. The first comprised figures 
of 76 fishes: the 2nd & 3rd 83 ^ 84 each, and 
the last 3 1 . The date can be fixed approximately 
since it is known that Kaempfer ( 4 . r.) had some 
of these engraved for his “History of Japan. “ 

Extrait d’une lettre 6crite k 

M. de la Chambre, qui contient les 
observations qui ont 6t6 fait€s, sur un 
grand poisson {Renard marin) diss6qu4 
dans le Biblioth^ue du Roi le 24 July, 
1667. Paris, [1667] pis. 4°. 

Anon. 743 

See also Anon. 769. 
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Fishbuchlin, von der Natur und 

eigenschafft der Fischen. Item, wie 
man Fisch und Vogel fahen sol. Zu 
welcher zeit auch jeder Visch am beeten 
sey. Straszburg, 1578. 8°. 

Ajion. 744 

This has been attributed to Gregory Mangold. 

Fishing and hunting. . . . The 

art of fishing and sundry curious baits, 
viz. worms, flies, pastes, etc. . . . and 
how to procure and keep them for 
fishing; how to bring the fish to any 
part of the pond; to make worms for 
bait come out of the ground; the artifi- 
cial cad-fly; how to take the fish in the 
night; the best time to angle in, etc. 
London, (1720?). 64 p. 8°. 

Anon. 745 

Gedanken von dem Feig der 

Fische. Oecon. Physik. Abhandl., 
Lipsi®, 1753, 428. Anon. 746 


terrestrium, volatilium, aquatilium ali- 
orumque, quorum usus est in medicina 
imagines ad viuum depictse, una cum 
earundem nomenclaturis. Francofurti 
1536, pt. 1 and 2. 4°. Anon. 753 

This may have been the basis of a ftimilar 
work by Charles Estienne, 1536.1 (q. «.). 

T 1536. 1545, 1554; 

1552 *^''*^' Frankfort, 1546 (German), A 


. “ — Histoire des animaux k quatre 
pieds, des oiseaux, des poissons &c. 
Pans, 1619. 8°. Anon. 754 

Histoire naturelle des oiseaux 

peu communs & des autres animaux 
rares & qui n^ont pas descrits, con- 
sistant en quadrupddes, reptiles, pois- 
sons, insectes &c. 7 vols. Londres, 

1751-63. 4°. Anon. 755 

Histoire naturelle du Languedoc. 

Paris, 1728. 4*^. Anon. 756 


; — The gentleman angler. Con- 
taining short, plain and easy instruc- 
tions whereby the most ignorant be- 
ginner may, in a little time, become a 
perfect artist in angling for salmon . . , 
gudgeon, etc. London, 1726. 12°. 

Anon. 747 

Other eds.: London, 1736, 1753, 1760, 1786, 
1828. This last, "The anglers Guide," etc. is 
the best. Copies 1st and 2nd eds., N. Y. P. 

The gentleman fisher: or the 

whole art of angling. London, 1727. 
vi, 112 p. 8°. Anon. 748 

For Ist ed., «ee Anon. 785. 

Gewise und bewerthe Kunste, 

wie man Fisch und Vogel fahen soil . . . 
etc. Item von der Natur unnd Eigen- 
schafft vieler Fisch, etc. Niimberg, 
1612. 12°. Anon. 749 

Harenga habita in monasterio 

Cluniacensi ad cardinalem de Lotha- 
ringia. Rhemis, 1566. 8°. Anon. 750 

Haus-Buch, . . . auch wie reiche 

imd nutzbringende Fische-Teiche an- 
zurichten, die Fische auf das beste zum 
merklichen Nutzen zu alien Zeiten des 
Jahrs wol und erspriesslich zu erhalten 
seyen, etc. Numberg, 1710. 12°. 

Anon. 751 


Poissons, p. 549-578. 

Another ed., Paris, 1737, contains descrip- 
tions of fossil fishes and of the capture of the 
mullet. 

Histoire universelle des pois- 
sons et autres monstres aquatiques. 
Paris, 1584. 12°. Anon. 757 

Kurzer Begriff der edlen Jagerei 

. . . nebst einem Anhange von der 
Fischerei, etc. Nordhausen, 1730. 36 
pis. 8°. Anon. 758 

" Fischerei," p. 1-136. 

Other eds.: Nordhausen, 1733, 1742, 1745. 

Liber oeconomicus [des Jesuit- 

klostern zu Passau an der Donau, MS. 
1709-1763) Anon. 759 

This "Haushaltungsbuch" of the Passau 
monastery contains, according to J. Wimmer, 
interesting data concerning fish of the Danube 
region. 

Memorial alphab^tique des ma- 

tieres des eaux, fordte, p^ches et chasses, 
avec les ^dits. Paris, 1737. 4°. 

Anon. 760 

El modo como se puede destru 3 T 

cada uno la pesca de los harengues de 
manera que no de frute ninguno. 1632. 

Anon. 761 

In the Burgundian Library, Brussels. 


Hausbuch Neu-Curioses, eidge- 

nossisch-schweizerisches. Basel, 1705. 

Anon. 752 

Chap. XT, Swiss fishes. 

Reprinted, Pf&ffikon, 1897. 

Herbarum, arborum, fniticum, 

frumentorum et leguminum, animalium 


Nachricht vom Ha 3 ^ch. Ges. 

Erzahl., Hamburg, 1754, 3. 8°. 

Anon. 762 

La nature et propri^t^ des 

poissons et autres monstres aquatiques, 
qui hantent et habitent aux mere, 
rivieres et estangs; avec leure pour- 
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traicts et figures exprimez au plus pr^ 
du naturel. Paris, 1584. 16®. 

Anon. 763 

Ad earlier ed. exists, date not known. 

Neue und bewahrte Recepten, 

Fische und Vogel zu fahen mit den 
Handen, Reussen, Angeln, Hammen, 
Netzen. 1580. 8°. Anon. 764 

This ^pears to be a part of the 1552 edition 
of the "BQchlin” {q. v.), Anon. 720. 

Neuw Jag unnd Weydwerck 

Buchj das ist eine griindtliche Be- 
schreibung vom Anfang der Ja^en 
. . . vom Fisch, Krebs, Otter vnd Biber 
Fang, wie mans mit Netzen, Reusen, 
Angeln, Hasten, Otter vnd Biber- 
hunden, vnd allerley darzu gehoriger 
Gelegenheit fahen sol . . . Franckfurt 
am Meyn, 1582. fol. Anon. 765 

New and excellent experiments 

and secrets in the art of angling: being 
directions for the whole art. LK)ndon, 
1677. 12®. Anon. 766 

A new general collection of 

voyages and travels, etc. 4 vols. Lon- 
don, 1745-47. illust. Anon. 767 

Consists of abstracts or abbreviations of a 
large number of voyages and travels with nu- 
merous figures and descriptions of fishes. Copy, 
A. M. N. H. 

■; Observations faites sur un grand 

poison isicj [Vulpecula marina]y & un 
lion, diss4qu^s dans la Bibliothdque du 
Roy k Paris, le 24 & 28 Juin, 1667. 
Phil. Trans. Roy. Soc., 1667, 2, 535-537. 

Anon. 768 

Undoubtedly based on Anon. 743. 

Both these references have to do with the 
dissection by Claude Perrault (q. p.) of the fox 
shark. Antedating Perrault’s own description 
(1671) of the spiral valve, they are among 
the earliest known references to this. For the 
earliest, see Steno, N., Pre-Linn. 1664.1. 

, — A perfect description of Vir- 
ginia: being a full and true relation of 
the present state of the plantation, their 
health, peace & plenty; the number of 
people, with their abundance of cattell, 
fowl, fish, &c. London, 1649. 4°. 

Anon. 769 

Contains a list of 32 fishes. Reprinted in 
Force’s Historical Tracts, 3, tract 8. Extract in 
Kept. U. S. Fish. Comm. 1871-72 (1873), 170- 

X 9 X • 

Pertinents beschryvinghe van 

Guiana, gelegen aen de vaste kust 
van America, waerin kortelyck verhaelt 
wordt, het aenmerckelyckste dat in en 
omtrent het landt van Guiana valt, etc. 
Amsterdam, 1676. 12 <fe 55 leaves. 4°. 

Anon. 770 


Fishes, p. 37-41. 

Copy in Surg. A German version is: 

EigentUche Beschreibung des Landes Guiana, 
etc, 1677, 

Pesci che nascono nel Danubio, 

e volatili che vivono lungo d’esso 
delineati ed incisi in tavole CXII, 
Bologna, (n. d.) fol. Anon. 771 

Piscis vel potius testudinis aqua- 
tic® nova species descripta. Mag. 
Toscano, Livorno (Leghomj, 1754, 2, 
363. Anon. 772 

Poissons des Indes Orien tales; 

recueil de 66 dessins en couleurs. fol. 

Anon. 773 

”Ces dessins qui semblent avoir 4t4 faita en 
HoUande au commencement du 18. aidcle, sont 
d’une execution remarquable.” 

The copy in A. M. N. H. has the water-color 
figures cut out of the original drawing paper and 
pasted on the leaves of the voltune. 

Aincipales merveilles de la na- 
ture, ou Ton traits de la terre, des 
fleuves, montagnes, des choses les plus 
rares animaux, poissons, plantes, dia- 
mants etc. 2 vols. Amsterdam, 1745. 
8®. Anon. 774 

Regimen sanitatis Salernita- 

num, etc. Montpelier, 1480. 4°. 

Anon. 775 

An esteemed work whose merit and popularity 
are attested by the vast number of editions 
printed. There were six issued in 1480, the 
above being the edilio princeps. Twenty eds. 
were publi^ed before 1500, and over 160 by 
1830. There are translations into French, 
German, English, Dutch, Italian, Polish and 
Bohemian. For bibliographic details of these 
eds. and versions, see: 

Regimen sanitatis salernitanum: a poem on 
the preservation of health in rhyming Latin 
verse. With an introduction and notes bv Sir 
Alexander Croke. Oxford, 1830 [wth ills. ‘from 
the German eds. of 1559, 1568, & 1573J Copy 
Col. 

The following eds, (both in Col. Univ. 
library) have been examined by us. 

Regimen sanitatis Salemi; or the 

school of oalernes regiment of health 
. . . Whereunto is annexed a necessary 
discourse of all sorts of fish, in use 
among us, with theyr effects, appertayn- 
ing to the health of man. London, 1634. 

Anon. 776 

Various fish named and their value as food 
discussed, p. 207-218. 

Schola Salemitana de valetudine 

tuenda. Lutiti® Parisiorum, 1672. 

Anon. 777 

, Various fishes as food and the proper choice 
of them, p. 673-722. 

Scriptores rei rustic®. Venice, 

1472. fol. Anon. 778 
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The let ed. of this compilation, which was 
many times republished. Other 16th century 
eds.: Reggio d’Emilia, 1482, 1496, <fe 1499; 
Bologna, 1492. Copies of these early issues in 
H.. C.. J. a. & H. E. H. 

Some later eds. are: Basel, 1521 & 1576; 
Leyden, 1542, 1649, & 1604; Paris, 1545, 1569, 
1581, & 1585; Dordrecht, 1619; Amsterdam, 
1623, 1730;Leipsic, 1735, & 1744; Mannheim. 
1781; Biponti, 1782-®8; Leipsic, 1794-97. 

The most famous eds. are the last, by J. G. 
Schneider, and those of Leipsic, 1735 and Bi- 
ponti, 1787, by J. M. Gesner (Both in N. Y. P.). 

This compilation recounts some of the earliest 
known efforts at pisciculture. 

For further references, see in this section; 
Cato, Columella, Palladius, & Varro. 

The sportsman’s dictionary; or, 

the country gentleman’s companion . . , 
with full and particular instructions 
for . . . fishing, etc. 2 vols. London, 
1735. 4°. Anon. 779 

Other eds.: London, 1744. 1778, 1782, 1785. 
1786 (DubUn). 1792, 1800, 1807. 

Treatise of fishing, with the art 

of angling. 1614. 4°. Anon. 780 

lUt pisces compresso acre sub 

glacie Ptupidi reddantur.j Oecon. 
Nachricht., 1754. 6. Anon. 781 

Von des Aals Laichen. Samml. 

Nat. u. Med., Kunst u. Litt.-Gesch. 
Breslau, 1718, 1224. Anon. 782 

Von einem in Rom gefangenen 

Stohr. Samml. Nat. u. Med., Kunst u. 
Litt.-Gesch. Breslau, 1718, 5. Vers., 
1631. Anon. 783 


. Waidweryk . . . Fisch zufahen 

mitt Netzen, Reusen, Angeln, Kas- 
ten . . . Und wie man alles darzu dien- 
lich, bereytten, auffziehen, halten, und 
machen soil. Augsburg, c. 1525. 20 
leaves. 4®. Anon. 784 

Other eds. are: Strassburg, 1530, & Frank- 
fort-a.-M., 1631. 

The whole art of fishing. Being 

a collection and improvement of ^ 
that has been written upon this sub- 
ject, with many new experiments . . . 
To which is added the laws of angling. 
London, 1714. 112 p. 8®. Anon. 785 

Copy, N. Y. P. See also Anon. 748. 

_ Ein wunder kunstreiches Biich- 

lin, wie man Fisch, Krebss, und Vogel 
fahen soil. Mit gar viJ bewehrten Re- 
cepten, etc. Von vil erfarnen Weyd- 
leiiten, imd Fischern, von neuwem 
zugericht, etc. Und auch hie bey zu 
welcher Zeit ein yeder Fisch am besten 
ist. Strassburg, c. 1531. 24 p. 12®. 

Anon. 786 

Another ed. with almost identical title, Bern, 
1552. 8®. 

T^ is a translation of the early Flemish 
treatise on fishing commonly designated as 
“Boecxken" (Anon. 719), prints in black letter 
about 1492. On the last page of the 1552 edi- 
tion is an interesting list of nicknames and 
similitudes of fish. 



IV 


<JENERAL BIBLIOGRAPHIES WHICH INCLUDE 

REFERENCES TO FISHES.' 


An analytical subject bibliog- 
raphy of the publications of the (U. S.j 
Bureau of Fisheries, 1871-1920. By 
Rose M. E. MacDonald. (Append. V 
to) Kept. U. S. Comm. Fisheries, 1920. 
■306 p. 8^ • 

Archiv ftir Naturgeschichte, 

1835-1919. 85 vols. Berlin, 1835- 

1920. 8®. 

Each year’s issue in 2 pts., meraoirs and bibli- 
ography. 

The Bartlett collection. A list 

of books on angling, fishes, and fish- 
culture in Harvard College library. 
By L. R. Albee. Cambridge iMass.), 
1896. 180 p. 8°. 

This includes, with many additions, the 
titles in Bartlett, J. 1^2.1. 

Bibliografia ed inventario delle 

ittioliti terziarie di Monte Boica con- 
servate nel Civico Museo di Verona. 
By Vittorio dal Nero. Madonna 
Verona, 1911, 2, 120-126; 3, 133-167: 
1912, 4, 246-260. 

— ; — Bibliographia zoologica (adhuc 
diario Zoologischer Anzeiger ” ad- 
nexa) condita ab J. Victor Carus, edidit, 
sub cura doctoris Herbert Haviland 
Field. Concilium Bibliographicum. 29 
vols. Zurich, 1896-1916. 

■See also ’‘Zoologischer Anzeiger.” 

•; Bibliographia zoologiae et geol- 

ogise. A general catalogue of all books, 
tracts, and memoirs on zoology and 
geolo^. By Louis Agassiz. Cor- 
rected, enlarged, and edited by H. E. 
Strickland (and Sir Wm. Jardine jfor 
vol. IV)). 4 vols. London, 1848-54. 

2259 p. 8®. 


^ A bibliographical catalogue of 

the altonian library belonging to the 
estate of R. W. Coleman. By Joseph 
Sabin. New York, 1866. 149 p. 8°. 

This includes the works listed in Bethune, 
G. W'. 1847.1. A sale -catalogue (36 p. 4®.) of 
this collection is dated London, 1897. 

Bibliographic der deutschen 

naturwissensch af tlichcn Li tteratur. 

11901-1914) 18 vols. Jena & Berlin, 

1902-14. 8“. 

Vols. for 1904-14 published at Berlin. 

(Bibliographic d'j Ichthyologic. 

By Hippolj’te Cloquet. Dictionnaire 
des Sciences Naturelles. Paris, 1821, 
vol. XXII, 443-548. 

Bibliographie des travaux scien- 

tifiques (sciences math4matiques, phy- 
siques et naturelles) publics par les so- 
ci4t4s savantes de la France depuis 
I’origine jusque’en 1888. By J. Deniker. 
Paris, 1916. 607 p. 4^ 

Vol. I. Ain-Orne, all published to date. 

Bibliographic der Veroffentlich- 

ungen (der wissenschaftlichen Vereine 
und Gesellschaften Deutschlands im 
neunzehnten Jahrhundert) seit ihrer 
Begrlindung bis auf die Gegenwart. 
By Johannes Muller (librarian). Ber- 
lin, 1883-87. 878 p. 4°. 

See also Milller, J. (librarian) 1883.1. 

Bibliography and catalogue of 

the fossil vertebrates of North America. 
By Oliver Perry Hay. Bull, U. S. 
Geol. Survey, 1902, no. 179, 868 p. 

This includes the titles on fossil fishes found 
in Darton, N. H. 1896.1; Weeks, F. B. 1902.1; 
and Warman. P. C. 1893.1, and 1901.1. For 
titles since 1902, see the following; 


* There are here brought together the chief bibliographies known to us containing extensive 
references to Fishes, Fisheries. Pisciculture, and Angling. 

Reference to special bibliographies on particular or restricted subjects will be found through- 
out the Subject Index under their respective sections. In general, citations indicated by a star 
or by black-faced type will be found to contain special bibliographies of the subject. 
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Bibliography of North Ameri- 
can geology, palaeontology, etc. BuU. 
U. S. Geol. Surv., 1901-19. 

I. 1901-05. By F. B. Weeks. Bull. 
1906, no. 301. 770 p. 

II. 1906-07. By F. B. Weeks & J. 
N- Nickles. Bull. 1908, no. 372, 317 p. 

III. 1908-18. By J. N. Nickles. 
Bull. 1909-19, nos. 409, 444, 495, 524, 
545, 584, 617, 645, 665, 684, 698. 

A bibhography of fishes. By 

Bashford Dean. 3 vols. New York, 
1916-23. 8°. 

Vols. I & II, enlarged and edited by C. R. 
Eastman, 1420 p. 

Vol. Ill, extended and edited by E. W, Gud- 
ger; assisted by A. W. Henn. 

Bibliography of fishes of the 

Pacific coast of the United States to the 
end of 1879. By Theodore N. Gill. 
Smithson. Misc. Colls., 1882, 23, 1-73. 

A bibliography of vertebrate 
embr>'ology. By C. S. Minot. Mem. 
Boston Soc. Nat. Hist. 1886-93 (1893). 
4, 487-618. ' 

Bibliotheca anatomica quo 

scripta ad anatomiam et physiologiam 
facientia a rerum initiis recensentur. 
By Albrecht von Haller. 2 vols. 
Tiguri, 1874^77. 1686 p. 4°. 

, ; Bibliotheca animalis oder Ver- 

zeichniss derer meisten Schriften, so 
von Thieren und deren Theilen handeln, 
etc. By Franz Ernst Briickmann. 
Wolfenbuttel, 1743. 277 p. 8°. 

A supplementary* volume was issued, 1747. 

Bibliotheca historico-naturalis, 

. . . Oder systematisch geordnete Ueber- 
sicht . . . der ^ auf dem Gebiete der 
gesammten Naturwissenschaft neuer- 
schienenen Bucher, etc. 38 vols. 
Gottingen, 1851-88. 8°. 


^ Bibliotheca historico-naturalis. 

Verzeichniss der Bucher fiber Natur- 
geschichte . . . welche in den Jahren 
1700-1846 erschienen sind. Von Wil- 
helm Engelmann. Leipzig, 1846. 786 p. 
8 . 

CoDtiBucd as Bibliotheca soologica^ Ver* 
leicbniss/* etc. (g. t*). 


Bibliotheca Hungarica histori® 

naturalis et matheseos. Magyarorszig 
termeszettunomdnyi is mathematikai 
Konyveszete, 1472-1875. By Jossef 
Szinnyei and Jozef Szinnyei (the 
younger). Budapest, 1878. 1007 p. 8°. 

^ Bibliotheca ichthyologica sive 
historia litteraria ichthyologi® in qua 


recensio fit auctorum, qui de piscibus 
scripsere, librorum titulis, loco & edi- 
tionis tempore, etc. By Peter Artedi. 
Lugduni Batavorum, 1738. 66 p. 8°. 

Part i of Artedi, P. Pre-Linn. 1738.1. 

^ For a revised and augmented ed., see next 
title. 

Bibliotheca ichthyologica, seu 

historia litteraria ichthyologiae, etc. 
Emendata et aucta, etc. By Johann 
Julius Walbaum. Grypeswaldi®, 1788. 
230 p. 

Part i of “Petri Artedi renovati,” etc., by J. 
J. Walbaum, 1788.1. 

Bibliotheca, ordine chronologico 

recensens Daniae, Norve^®, Islandi® & 
Holsati® auctores et libros, scientias 
naturales tractantes, etc. By Martin 
Thrane Brfinnich. Pt. II of his "Litte- 
raria Danica Scientiarum Naturalium.^^ 
Hafni® & Lipsi®, 1783. 242 p. 

Bibliotheca ichthyologia et pis- 

catoria. Catalogue de livxes et d’6crits 
sur I’histoire naturelle des poissons et 
des c6tac4s, la pisciculture, les peches, 
la legislation des peches, etc. By D. 
Mulder Bosgoed. Harlem, 1874. 474 p. 
8 °. 

Second title-page is in Dutch. For an earlier 
ed., see Bosgoed, D. M. 1871.1. 

Bibliotheca piscatoria. A cata- 
logue of books on angling, the fisheries 
and fish-culture, with bibliographical 
notes, etc. By Thomas Westwood & 
Thomas Satchell. London, 1883. 397 

p. 8°. 

This work includes the titles found in and 
hence supersedes: Bethune, G. 

Ellis. H. 1811.1; Pickering. W. 1836.1; Satchell. 

T. 1882.1; Smith, J. R. 1856.1; W^wo<^. T. 
1861.1. For a supplement, see “A list of books 
on fish," etc., by R. B. Marston, 1901.1. 

Bibliotheca regni animalis atque 

lapidei, seu recensio auctorum et libro- 
rum, qui de regno animali et lapides 
... in usum naturalis tractant, his- 
tori® studiosorum. By Laujentius 
Theodorus Gronovius. Lugduni Batar 
vorum, 1760. 326 p. 4°. 

— Bibliotheca scripton^ his- 

tori® naturalis, oeconomiae, 
artium ac scientiarum ad illam perti- 
nentium realis systematica. By worge 
Rudolph Boehmer. 2 vols. (in 2 J)ts. 
each) Lipsi®, 1785—86. 2690 p. 8 . 

The most extensive bibliography of natural 
history oTite Agassiz <k Strickland. 

Bibliotheca scriptorum histo- 

ri® naturalis omnium terr® regiom^ 
inservientium; histori® ' 

veti® prodromus. Accedit Jacob 
Long de scriptoribus histori® naturalis 
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Galli®. By Johann Jacob Scheuchzer. 
Tiguri, 1751. 251 p. 8^ 

An earlier ed., Tiguri, 1716. 

Bibliotheca scriptorum venati- 

corum continens auctores, qui de vena- 
tione, sylvis, aucupio piscatura . . . 
commentati sunt. By Georg Christo- 
pherKreysig. Altenburgi, 1750. 190p. 
8 °. 

Bibliotheca zoologica Danica, 

1876-1906. Fortegnelse over Dan- 
marks zoologiske literatur, 1876-1906. 
By Svend Dahl. Kjobenhavn, 1910. 

262 p. 8^ 


Bibliotheque physique de la 

France, ou liste de tous les ouvrages 
tant imprimis que manuscrits qui 
traitent de Thistoire naturelle de ce 
royaume. Bv L. A. P. Herissant. 
Paris, 1771. 8^ 

Bidrag till ofversigt af Sveriges 

ichthyologiska literatur. By Frederic 
Lundberg. Stockholm, 1872. 56 p. 

8 °. 

Catalogue of the books, manu- 
scripts, maps and drawings in the 
British Museum (Natural History). 
5 vols. London, 1903-1915. 2403 p. 
4 ^ 


Bibliotheca zoologica Fennise. 

By 0. M. Reuter and Alexander Luther. 
Acta. Soc. Faun. Flora Fenn., 1909, 24, 
no. 1, 361 p. 


A catalogue of the collection of 

books on angling belonging to Dean 
Sage. New’ York, 1896. 245 p. sq. 8®. 

A supplement (24 p.) was issued in 1904. 


Bibliotheca zoologica. Verzeichniss 
der Schriften iiber Zoologie . . . w’elche 
vom Jahre 1846-1860 selbstandig er- 
schienen sind, etc. By J. Victor Cams 
and Wilhelm Engelinann. 2 vols. 
Leipzig, 1861. 2140 p. 4°. 

This is a continuation of "Bibliotheca his- 
torico-naturalis," etc., (q. ».), and in turn is 
continued as: 

; Bibliotheca zoologica II. Ver- 
zeichniss der Schriften liber Zoologie 
. . . welche vom Jahre 1861-1913 
selbstandig erschienen sind. By 0. 
Taschenberg. 7 vols. Leipzig, 1887- 
1913. 6072 p. 4°. 


^ Bibliothek der Forst- und Jagd- 

Wissenschaft; oder Verzeichniss der in 
alterer und neuer Zeit, besonders aber 
vom Jahre 1750 bis gegen Ende des 
Jahres 1842 in Deutschland erschien- 
enen Bucher uber alle Theile des 
Forst- und Jagdw’esens, liber die Fis- 
cherei, etc. By T. C. F. Enslin & W. 
Engelmann. Leipzig, 1843. 102 p. 

8 . 

2d ed. revised by Engelmann: 1st by Enslin, 
1823. Continued as: 


Bibliothek der Forst- und Jagd- 

Literatur. Ein Verzeichniss der liber 
alle Theile des Forst- und Jagdwesens 
und liber Fischerei in Deutschland er- 
schienenen Schriften umfassend dem 
Zeitraum vom Jahre 1842 bis zum 
Jahre 1856, etc. By F. W. Schneider. 
Berlin, 1856. 63 p. 8°. 

Bibliothek der gesammten Na- 

turgeschichte. By Johann Fibig & B. 
S. Nau. 2 vols. Frankfurt-am-M., 
1789-91. 


Catalogue of the librar>' of the 

late John G. Hecksher. 3 parts. New 
York, 1909. 382 p. 12°. 

Lists 2442 items in ichthyology, angling, 
and fisheries. 

Catalogue of scientific papers 

(1800-1900) compiled by the Royal 
Society of London. 17 vols. London, 
1867-1921. 4°. 

Issued in 4 series (4th incomplete), and com- 
monly known as the "Royal Society Catalogue." 

Catalogus doctorum virorum, 

qui praeter Oppianum de venatione et 
piscatione, aut rebus ad earn perti- 
nentibus scripserunt. By Conrad Rit- 
tershusius in his “ Prologomena in 
Oppianum.” Lugduni Batavorun, 1597. 
leaves 74 & 75. 

The oldest known list of writers on fish and 
fishing. 

Check list of books on angling, 

fish, fisheries, fish-culture, etc., in the 
librar>' of D. B. Fearing. New’ York, 
1901. 138 p. 4°. 

This remarkable collection is now in the 
Harvard library. 

Concilium Bibliographicum. 

H. H. Field, editor. Zurich, 1896-1920. 

A system of bibliographical cards arranged 
alphabetically by authors, and numerically by 
subjects. See also "Bibliographia zoologica." 

Delicise Cobresiana. Biicher- 

sammlung zur Naturgeschichte. By J. 
P. Cobres. 2 vols. Augsburg, 1781- 
82. 956 p. 

Elementi per una bibliografia 

italiana intorno all’ idrofauna agli 
allevamenti degli animali' acquatici e 
alia pesca. By Guelfo Cavanna. Fi- 
renze, 1880. 170 p. 8°. 
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Expos4 des titres et travaux 

scientifiques (1869-1896). By Alfred 
Giard. Paris, 1896. 300 p. 4°. 

Index auctorum, qui de piscibus 

eorumque vario usu scripserunt, quo- 
rumque in hoc libro aut ab Axtedio 
mentio facta est, ad seculum deductus. 
By J. G. Schneider in his “ Petri Artedi 
Synonymia piscium Graeca et Latina 
emendata , . , Sive Historia piscium 
. . . ab Aristotelis usque aevo ad secu- 
lum XIII deducta,” efc. Lipsi®, 1789. 
227-246. 

. International catalogue of scien- 

tific literature. London. 

I. Section K. Paleontology. 13 
vols. 1903-1916. 

II. Section N. Zoology. 1904-1914, 

The first 5 vols. of Section N (1904-1907) 
appeared as separate issues; those for 1908-1914 
in and as the Zoological Record vrith 2 title pages. 

A list of books on fish, fishing, 

and fisheries, to supplement the " Bib- 
liotheca piscatoria'^ of Westwood & 
Satchell published in 1883, etc. By R. 
B, Marston. London, 1901. 24 p. 8°. 

Literatur zur Fischkunde. By H. 
Lichtenfelt. Bonn, 1906, 140 p. 8°. 

— Literatur® scienti® rerum na- 
turalium in Dania, Norvegia & Holsatia 
usque ad annum 1829, etc. By Mathias 
Winther, Havni®, 1829. 233 p. 8°. 

The record of zoological litera- 
ture, 1864-69. 6 vols. London, 1865- 
70. 4^ 

Continued as ‘‘The Zoological Record.” (g.».). 


— Reportorium commentationem 
a societatibus literariis editarum scientia 
naturalis. By J. D. Reuss. 2 vols. 
Gottingi®, 1801-1802. 988 p. 

System atisches Verzeichniss 

aller derjenigen Schriften welche die 
Naturgeschichte betreffen, von den 
altesten bis auf die neuesten Zeiten. 
By Christ. Fred. Prange. Halle, 1784. 
446 p. 

Udsigt over Danmarks zoo- 

logiske Hteratur med en indledende 
fremstelling af de videnskabelige 
^unds®tninger for naturvidenskabens 
is®r zoologiens studium. By C. C. A. 
Gosch. 2 vols. Kjebenhavn, 1875-78. 

3d ed.; 1st, 1870, 360 p.; 2d, 2 vols., 1873. 

Verzeichniss der Schriften und 

Abhandlungen, die norwegischen Fi- 
schereien betreffend, in chronologischer 
Ordnung zusammengestellt. By Thor- 
vald Boeck. Christiania, 1880. 8°. 

A revised and extended ed. of Boeck, T. 
1866.1. 

Zoologischer Anzeiger, 1878- 

1895. 18 voG. Leipzig, 1878-95. 8°. 

For the years named, issued in 2 par^. 

** Mittheilungen ” A ‘‘ Litteratur.” Succeeded in 
1896 by ‘‘ Bibliographia Zoologica.” v.). 

Zoologischer Jahresbericht. 

Naples, 1879-1910 (1880-1911). 8^ 

An abstract and bibliographical journal. 

The zoological record, being 

records of zoological literature, 1870- 
1919. 56 vols. London, 1871-1921. 

4 ®. 

For earlier issues, «« “The Record of Zoo- 
logical Literature.” 


V 

VOYAGES AND EXPEDITIONS WHICH RELATE 

TO FISHES 1 


“ Albatross.’’ — (Explorations of the 
U. S. Fish Commission steamer “ Alba- 
tross ” in the north Pacific, 1888-1900.1 

Fishes, C. H. GUbert, 1890.3, 1892.2, 1895.1, 

1897.1. 1908.1. 

Exploration of the west coast 

of Mexico, Central and South America, 
and off the Galapagos Islands ... by 
the U. S. Fish Commission steamer 
“ Albatross,” during 1891. 

Fishes, C. H. Gilbert, 1891.4; S. Carman, 

1899.1. 

(Explorations in the northwest 

Atlantic by the U. S. Fish Commission 
steamer ” Albatross.”] 

Fiahes, G. B. Goode, & T. H. Bean, 1896.1. 

— ; — The expedition to the eastern 
tropical Pacific by the ...” Alba- 
tross ” . . . 1904-05. 

Sharka’ teeth, C. R. Eastman, 1906.3. 

(The Philippine cruise of the 

U. S. Fisheries steamer ” Albatross,” 
1907-10.) 

Fishes, L. Radcliffe, 1911.1, 1912.1, .2. 

1913.1, .2; H. M, Smith. 1912.2..6. 1913.2. 

(The U. S. Bureau of Fisheries 

steamer ” Albatross ” in Japanese 
waters in 1906.) 

Fiahes, C. H. Gilbert & C. V. Burke, 1912.2; 
J. O. Snyder. 1912.1, .3. 

"Alert” and "Diacove^.” — Voy- 
^e to the polar sea during 1875-76 
in H.M.S. ” Alert ” and “ Discovery.” 

Fiahes, A. Gttnther, 1877.1. .3„8, 1878.2. 

Algeria. — L’exploration scientifique 
de I'Alg^rie pendant . . . 1844-67. 

Kahca and reptiles, A. Guichenot, 1850.2. 

"Amelia.” — Resultados das inves- 
tiga^Ses scientific^ feitas a bordo do 
yacht ” Amelia ” (in the Mediterranean 
Sea and eastern Atlantic?]. 

^hea, Dom Carloa de Braganga, 1899.1, 


"Assistance.” — The (Arctic) ex- 
pedition in H.M.S. “Assistance” . . . 
during . . . 1852-54, under . . . Sir 
E. Belcher. 

Fishes, J. Richardson, 1855.1. 

"Astrolabe.” — Voyage . . . de 
” L’ Astrolabe ” lautour du mondej . . . 
pendant . . . 1826-29, sous . . . M.J. 
Dumont d’Urville. 

Fbhes, J. R. C. Quoy, & P. Gaimard, 1834.1. 

"Astrolabe” and "Zel6e.” — Voy- 
age au Pole Sud ct daas I’Oc^anie sur 
. . . ” L’ Astrolabe ” et “La Z6l6e” 
. . . pendant 1837^0, sous . . . J. 
Dumont d’Urville. 

Fishes, H. Jacquinot & A. Guichenot, 

1853.1. 

"Aurora.” — [Die Reise (in Japan) 
S. M. Schiff “ Aurora ” in den Jahren 
1895 und 1896.] 

Fishes, F. Steindachner, 1896.2. 

Australasian Antarctic. — -Austral- 
asian Antarctic expedition, 1911-14, 
under . . . Sir Douglas Mawson. 

Fishes, E. R. Waite, 1916. 1, .2. 

Baluchistan. — Die Reise von Dr. 
Eric Zugmayer in Balutschistan, 1911. 

Fishes, E. Zugmayer, 1913.3. 

"Beagle.” — The voyage otfe.M.S. 
“ Beagle,” (around the world) under 
. . . Capt. Fitzroy, during . . . 1832- 
36. 

Fishes, L. Jenyns, 1842.1. 

"Belgica” (Greenland). — La 
croisi^re oc^anographique de “ La Bel- 
gica ” dans la mer du (^ronland, 1905. 

Fishes, £. Koefoed, 1909.2. 

"Belgica” (Antarctic). — Expedi- 
tion antarctique beige . . . voyage du 
S.Y. “ Belgica,” 1897 k 1899. 

Fishes, L. Dollo, 1900.1—1904.1. Commenta 
on this expedition, W. H. Dali, 1905.1; J. W. 
G. 1906.1. 


I ^ voyages and expeditions known to us on which fishes have been coUected 

in considerable numbers. 

a^n^ment compriamg geographical works, narratives of travel, etc., tee 
»^oii “Fauna of the World," of the Subject Index. 

aw abbreviated or summarised. For full titles (so far as known to us), see in ciution of 
autDor in footnote* 
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Blake. —[Dredging m the Car- “Corsaro." — Crociero del “Cor- 
ibbean Sea and Gulf of Mexico and on saro ” (alle Isole Madera e Canarie) 
the east coast of the U. S., 1878-80, del Capitano E. D^Albertis. 

Survey steamer Fishes. D. Vinciguerra, 1883.1. 

“ Blake.^’l 


Fishes, G. B. Goode & B. A. Bean, 1882.3, 

1886.1, 1896.1. 

Baltic Sea. — (The Russian expedi- 
tion to the “ Ostsee.”) 

Fishes, E. K. Suvorov, 1910.1, 1913.1. 

"Blossom.” — Capt. iF. W.i 
Beechey's voyage [in the ship “ Blos- 
som ”) to the Pacific and Behring 
Straits in 1825-28. 

Fishes, J. E. Gray, 1839.1; G. T. Lay & E. 
T. Bennett, 1839.1. 

"Bonite.” — Voyage autour du 
monde . . . pendant 1836 et 1837 sur 
. . . “ La Bonite,” command4e par M. 
Vaillant. 

Fishes, A. Valenciennes, 1842.1. Comments 
on results, H. M. D. Blainville, 1838.1. 

Borneo. — L’exp^dition scientifique 
n^erlandaise au Borneo central. 

Fishes, L. L. Vaillant, 1902.1. 

Cape Horn. — Mission scientifique 
du Cap Horn, 1882-83. 

Fishes, L. L. Vaillant, 1888.3. 

Castelnau. — Expedition dans les 
parties centrales de I’Amerique du Sud 
. . . pendant . . . 1843 k 1847. 

Fishes, F. de Castelnau, 1855.1. 

"Caudan.” — La campagne du 
“ Caudan ” dans le golfe de Gascogne, 
aofit-septembre, 1895. 

Fishes, R. Kohler, 1896.1. 

"Challenger. ' ’ — The voyage of 
H.M.S. ^‘Challenger” (around the world) 
during 1873-76 under . . . Sir C. W. 
Thomson and J. Murray. 

Fishes, A. GQnther, 1877.6, 1878.3, 1880.5, 
1887.5, 1889.8; H. N. Moseley, 1887.1; R. von 
Lendenfeld, 1887.2. Minor notes, narratives, 
etc., J. Murray, 1876.1; C.W. Thomson, 1877.1; 
W. J. Spry, 1876.1; R. von Willemoes-Suhm, 
1875.1; H. N. Moseley, Add. 1876.1. 

Charcot — L’expedition antarc- 
tique frangaise (1903-05) commandee 
par Dr. Jean Charcot. 

Fishes, L. L. Vaillant, 1906.1-1907.1, 

"Chevert.” — The “ Chevert ” ex- 
pedition to New Guinea. 

Fishes, H. G. Alleyne & W. M. Macleay, 

1877.1. 

"CoquiUe.” — Voyage autour du 
monde . . . sur " La Coquille ” pen- 
dant . . . 1822-25. 

Fishes, R. P, Lesson, 1828.1, Add. 1830.1. 
Narrative, L. I. Duperry, 1826.1. 


"Curagoa.” — Cruise of H. M. S. 
“Curagoa ” among the South Sea Islands 
in 1865. 

Fishes, A. GOnthcr, 1872.10, 1873.8. Nar- 
rative, J. L. Brenchley, 1873.1. 

Danish Greenland. — Danmarks- 
Ekspeditionen til Gronlands nordost- 
kyst, 1906-08. 

Fishes, F. Johansen, 1906.1. 

East Indies. — Voyage aux Indes 
Orientales . . . pendant, 1825-29, par 
Charles Belanger. 

Fishes, A. Valenciennes, 1834.1. 

Eine Reise in niederlandisch 

Ost-Indien (1888-89). 

Fishes, M. Weber, 1890.1. 

Egypt. — L'expddition (en Egyptej de 
I’armde frangaise (sous Napoleon Bona- 
parte], 1798-1801. 

Fishes, E. Geoffroy-Saint-Hilaire, 1809.2; I. 
Geoffroy-Saint-Hilaire, 1827.1, .2. 

"Endeavor" (Cook's First Voyage). 
— (An account of a voyage round the 
world, in the “ Endeavor ” in 1768-7Lj 

Fishes, D. C. Solander (ms.) 1768.1. 

* ‘Endeavor. ' ' — [Expedition of F. I . S. 

“ Endeavor,” 1909^10, in south Aus- 
tralian waters.) 

Pishes, A. R. McCulloch, 1911.1. 1914.1, 

1916.1. 

"Erebus” and "Terror.” — Voyage 
(into the Antarctic) of the “ Erebus 
and “Terror” under . . . Sir J. C. 
Ross during . . . 1839-43. 

Fishes, J. Richardson & J. E. Gray, 1844.1. 

"Fishhawk,” — (Expeditions of the 
U. S. Fish Commission steamer “ Fish- 
hawk ” in the northwest Atlantic.) 

Fishes, G. B. Goode & B. A, Bean, 1896.1. 

* ‘ Garland. ' ' — Trawling experiments 
of the “ Garland ” [Scottish Fisheries 
Board], 1889-1901. 

Fishes. T. W. Fulton. 1890.5-1902.4; W. 
WaUace 1896.1. For trawling results etc.. «« 
Fishery Board for Scotland, under Fisheries. 

Scotland, in Index. 

German East African. — Eine in 

. . . 1888-90 ... von ... F. btum- 
mann in die Kustengebiete von Ust- 
Afrika unternommenen Reise. 

Fishes. G. Pfeffer. 1893.1, .2. 
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German Central African. — Die 

deutsche Zentral-Afrika Expedition, 

1907-08. 

Fishes, P. Pappcnheim & G. A. Boulenger, 
1914.1. 

German East Asian. — pie preus- 

sischeExpeditionnachOst-Asien [China, 
Japan, Borneo). 

Fishes, E. von Martens, 18G5.1, 1876.1. 

German North Polar. — Die zweite 
deutsche Nordpolarfahrt in 1869 und 
1870. 

Fishes, W. C. H. Peters, 1874.1. 

German South Polar. — Die 
deutsche Sudpolar-Expedition, 1901-03. 

Fishes, P. Pappenheim, 1912.1, 1914.1; L. 
Lampe. Add. 1914.1. 

“Golden Crown. “ — Expeditions of 
the government of Bengal’s steam 
trawler “ Golden Crown ” [in the Bay 
of Bengal). 

Fishes, B. L. Chaudhuri, 1908.2; A. Ahmad, 
1911,1; J. T. Jenkins, 1910.2-1912.1; N. Annan- 
dale. 1909.1. 1910.1; N. Annandale dc J. T. 
Jenkins, 1910.1. 

Gruvel. — Mi.«?sion.s Gruvel sur la 
c6te occidentale d’Afrique (1905-12). 

Fishes, J. Pellegrin, 1914.2. 

Hamberg Magellan. — Die Ham- 
burgische magelhaenische Sammelreise, 
1892-93. 

Fishes. E. Lonnberg. 1907.1. 

“Herald.” — The voyage of H.M.S. 
“Herald” during . . . 1845-51 . . . 
around the globe and in the Arctic 
Ocean. 

Fishes, J. Richardson. 1854.1. 

“Hirondelle.” — [Expeditions to 
the Azores and Canary Islands in 
1885-88 by the Prince of Monaco in his 
yacht “ Hirondelle.”) 

Fishes, R. Collett, 1889.1, 1896.2. Other 
accounts, under Albert I (Prince of Monaco). 

“ Hirondelle II.” — Campagnes du 
yacht “ Hirondelle 11,” 1911-13. 

Fishes, E. Zugmayer. 1913.2, 1914.1. 

% 

Hopkins-Stanford. — TheHopkins- 

otanford Galapagos Expedition, 1898- 
yy • 

19S^^'^%06■l^■ Heller, 1903.1, 

Howgate. — [The Howgate polar 
expedition to Arctic America, 1877-78.) 

Fishes, T. H. Bean. 1879.1. 

Indiana^Camegie. — Expedition to 

Guiana of Indiana University 
and the Carnegie Museum, 1908. 

Fishes, C. H. Eigenmann, 1909.4, 1912.2. 


Indo-China. — Mission Pavie Indo- 
Chine, 1879-95. 

Fishes. L. L. VaiUant. 1892.2..5. 1901.2. 

“Ingolf.” — Daaske “Ingolf”-Ex- 

pedition [to the north Atlantic). 

Fishes. H. F. Jungersen, 1898.1, 1899.1, 
1905.1; C. F. Lutkcn, 1898.1. 

“Investigator.” — ^ [Cruises of H. 

M. Indian marine surveying steamer 

“ Investigator ” in the Bay of Bengal.) 

Fishes, A. A)cook. 1889.1-1899.1, 1901.1- 
1905.1: A. .^icock <fe A. C. McGilchrist. 1892.1; 
A. F. .McArdle. 1901.1; R. B. Seymour-Sewell, 
1912.1. 1913.1. 

“ Lady Franklin ” and “ Sophia.” 
— Voyage in Baffin’s Bay and Barrow 
Straits in . . . 1850-51, performed by 
H.M.S. “Lady Franklin” and “So- 
phia.” 

Fishes, P. C. Sutherland, 1852.1. 

“ La Manche.” — Voyage de “ La 
Manche ” k Tile Jan-Mayen et au Spitz- 
berg, 1892. 

Fish6s» L. L. Vaillant, 1894.1 • 

“ Magenta.” — Viaggio . , . al 
globo della . . . “Magenta” durante 
. . . 1863-68. 

Zoolog>', A. Targioni-Tozzctti, 1877.1. 

Mexico and Central America. — 

Mission scientifique au Mexique et dans 
I’Am^rique centrale. 

Fishes. L. L. Vaillant & F. Boucourt, 1874.1. 

“ Michael Sars.” — The “ Michael 
Sars ” north .Atlantic deep sea expedi- 
tion, 1910 . . . under Sir John Murray 
and Dr. Johann Hjort. 

Fishes, E. Collett. 1909.1; E. Lea. Add 
1913.1 (Murtenoid larvae). Report on expedition, 
E. Lea, 1913.2. 

Moluccas and Borneo. — Eine zoo- 
logische Forschungsreise in den Moluk- 
ken und Borneo . . . von W. Kuken- 
thal. 

Fishes, F. Steindachner, 1903.1. 

New Guinea. — Nova Guinea . . . 
l’exp6dition . . . N6erlandaise k la 
Nouvelle-Guin^e en 1903 [1907 et 1909] 
sous . . . Arthur Wichmann. 

Fishes, M- Weber, 1908.1, 1913.3* 

New Zealand. — New Zealand gov- 
ernment trawling expedition, 1907. 

Fishes. E. R. Waite, 1909.1. 

Norwegian North Atlantic. — Den 

Norske Nordhavs-Expedition, 1876-78. 

Fishes. R. Collett. 1878.1..2. 1880.1, .4. 

“Novara.” — Reise der oester- 
reichlschen Fregatt« “Novara” um 
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die Erde, in . . . 1857-59, unter . . . 
Commodore B. von Wtillerstorf-Ur- 
bair. 

Fishes, R. Kner, 1864.4, 1865.3. Narrative, 
etc., B, von Wiillerstorl-Urbair, 1861.1. 


ischen Archipel . . . 1891-93 von Dr. 
Richard Semon. 

Fishes. R. W. Semon, 1893.1-1908.1; M. 
Weber, 1895.2. Narrative, R, W. Semon, 1896.2, 
1899.1, 1903.2; W. B. Spencer, 1898.1. 


* ‘ Olga. ** — E i n e U ntersuchungs- 

fahrt [der “ Olga/'i nach der Bareninsel 
und Westspitzbergen [iin Jahre 1898). 

Fishes, £. Ehrenbaum, 1905.1. 

Orbigny. — Voyage dans TAm^rique 
m^ridionale . . . pendant . . . 1826-33, 
par A. d'Orbigny. 

Fishes, A. Valenciennes, 1847.2. 

Peary. — Peary auxiliary expedi- 
tion of 1894. 

Fishes, O. Holmquist, 1899.1. 

— ^ — Peary relief expedition of 1899. 

Fishes, H. W. Fowler, Add. 1914.3. 

Przewalski Central Asian. — -Die 
von N. M. Przewalski nach Central- 
Asien unternommene Reise. 

Fishes, S. M. Herzenstein, 1888.1, 

" Princesse Alice.” — iThe explo- 
rations of Albert I of Monaco in the 
“ Princesse Alice ” in the Mediterra- 
nean Sea and the eastern Atlantic, 
1901-10.1 

Fishes, J. Richard, 1905.1; E. Zugmayer 
1911.1, .2. Narrative, etc., Albert I (Prince 
of Monaco) 1896.1, 1904.1, 1906.1, Add. 1 895.1 

Princeton Patagonian. — The 
Princeton University expeditions to 
Patagonia, 1896-99. 

Fishes, C. H. Eigenmann, 1909.3, 1910.1. 

” Samar ang.” — The voyage of 
H.M.S. “ Samarang ” lin eastern seasi, 
under . . . Captain E. Belcher, during 
1843-46. 

Fishes, J. Richardson, 1848. 1. Smaller papers, 
A. Adams. 1850.1-1863.1, Add. 1864.1. 

Schomburgk» (R. H.). — Rioberti 
Hiermann] Schomburgk’s Reisen in 
Guiana und am Orinoko wahrend . . . 
1835-39. 

Fishes, R. H. Schomburgk, 1841.1. 

Schomburgk, (M. R.). — Reisen in 
Britisch-Guiana in . . . 1840-^4 . . . 
von Mioritzj Rtichardi Schomburgk. 

Fishes, J. Mailer dc F. H. Troschel, 1848.1. 

” Scotia.” — The Scottish National 
Antarctic Expedition (in the Scotia ”] 

. . . 1902-04 . . . under W, S. Bruce. 

Fishes, R. S. Clark, 1912.1, 1913.1; L. DoUo, 
1906.2-1909.3; C. T. Regan, 1913.1. Narrative, 
etc. T. Wilton, 1908.1; W.S. Bruce, Add. 1914.1. 

Semon. — Zoologische Forschungs- 
reisen in Australian und dem malay- 


” Siboga.” — Siboga-Expeditie . . . 
in nederlandsch Oost-lndie, 1899-1900. 

fishes, M. Weber, 1909.1, 1913.1; narrative, 
1901.2. 


South Australian. — South Aus- 
tralian government trawling cruise, 
1914. 

Fishes, E. R. Waite & A. R. McCulloch, 
1915.1. 

” Southern Cross.” — (Voyage of 
the “ Southern Cross ” into the Ant- 
arctic regions in 1908-09.) 

Fishes, G, A. Boulenger, 1902.30. 

Spix and Martius. — Reise in Brasi- 
lien . . . 1817 bis 1820 gemacht . . . 
von J. B. von Spix und C. F. P. von 
Martius. 

Fishes, J. B. von Spix & L. Agassiz, 18^.1. 
Narrative, J. B. von Spix & C. F. P. von Mar- 
tius. 1823.1, 1824.1. 

Stanford. — The Stanford expedi- 
tion to Brazil in 1911. 

Fishes, E. C. Starks, 1913.1. 


” Sulphur.” — The . . . voyage of 
H. M. S. “ Sulphur ” (around the world) 
under . . . Capt. Sir Edward Belcher, 
during . . . 1836-42. 

Fishes, J. Richardson, 1844.5. 


Sunda. — Die SundarExpedition des 
Vereins fur Geographie und Statistik zu 
Frankfort-am-Main. 

Fishes. C. M. Popta, 1912.2..3. 

Swedish Arctic. — The Swedish 
Arctic expedition to Spitzbergen and 
King Charles Land, 1898. 

)Pishes, E. Ehrenbaum. 1901.2; E. Lonnberg. 
1899.5. 


Swedish MageUan. — Die schw^ 
dische Expedition nach den Magel- 
lanslandern, 1895-97. 

Fishes, F. A. Smitt, 1897.1. 

Swedish South “o?/® 

schwedische Sudpolar Expedition, 19U1- 

03, unter ... Dr. O. Nordenskiold. 
Fishes, E. Ldnnberg, 1905.3. 

" Terra Nova.” — British antarctic 
(" Terra Nova ”) expedition, 1910. 
Fishes, C. T. Regan, 1914. 1,.4, 1916.3. 


Tanganyika. — 

Lake Tanganyika — I, 1895-^0, 
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II, 1899-1900, by J. E. S. Moore: and 

III, 1904^1905, by W. A. Cunnington.i 

lilsbes, G. A. Boulenger, 1898.15, 1900.8, 
1901. 10, .23. 1906.6. 

Thayer. — iThe Thayer expedition 
to Brazil under Louis Agassiz, 1865-66.] 

Fishes, C. H. Eigenmann, 1908.1. Narrative. 
Prof. L. and Mrs. E. C. Agassi*. 1868.1. 

Prof. Eigenmann has issued several papers 
since 1914 on the fishes collected by this expedi- 
tion. 

* * Thetis. * * — Trawling operations off 
the coast of New South Wales ... by 
H.M.C.S. “ Thetis.” 

Fishes, E. R. Waite, 1898.1,-2, 1899 . 4 , 1900.3. 

Tilho. — Mission Tilho [au Lac 
Tchad] (1906-09). 

Fishes, J. Pellegrin, 1914,3. 

** Travailleur and Talisman.” 
— Expdditions scientifiques du “Tra- 
vailleur ” et du “ Talisman ” (autour 
du monde] pendant, 1880-83. 

Fishes, L. L. Vaillant. 1888 . 2 . General 
accounts, E. L. Bouvier, 1890.1; H. Filhol, 
1884.1, 1885.1. 

United States Naval. — The United 
States naval astronomical expedition to 
the southern hemisphere [Chile], during 
. . . 1849-52. 

Fishes, C. Girard, 1855.1, 1856.1. 

“ Uranie ” and “ Physicienne ” 
— Voyage autour du monde . . . sur 
“ L’Uranie ” et “ La Physicienne,” 
pendant, 1817-20. 

Fishes, J. R. C. Quoy & P. Gaimard, 1824.1, 
.2, .3. 


"Valdivia.” — Die deutsche Tief- 
see-Expedition auf dem . . . ” Val- 
divia” 1898-99. 

Fishes. A. Brauer, 1902.1-1908.1. General 
reports on results, C. Chun, 1897.2-1908.1. 

" Vdnus.” — Voyage autour du 
monde sur la . . . “Vdnus,” pendant 
. . . 1836-39, commandde par A. du 
Petit-Thouars. 

Fishes, A. Valenciennes, Add. 1855.1. 

"Violante.” — Le crociere del 
“ Violante ” [nel Mediterraneoj. 

Fishes, D. Vinciguerra, 1883.2. 

Werner. — Zoologische Forschungs- 
reise Dr. Franz Werner's nach dem 
agyptischen Sudan und Nord-Uganda. 

Fishes, F. Werner. 1906.1. 

Wilkes. — United States exploring 
expedition into the South Seas, 1838-42 
[under Capt. C. Wilkesj. 

Fishes of the Pacific slope of North America. 
L. Agassiz, 1855.1. Narrative, C. Wilkes. Add. 
1845.1. 

" Wodan.” — [Expeditions of the 
“ Wodan ” in the North Sea, 1902-11.] 

Fishes, H. C. Redeke, 1911.3. 

" Woy Woy.” — The expedition of 
the “ Woy Woy ” in the Tasman Sea. 

Fishes, A. R. McCulloch, 1907.1. 

Yarkand. — (The first Y arkand ex- 
pedition of the government of India, 

1873]. 

Fishes, F. Day, 1876.3. 

(Second Yarkand mission of the 

government of India.] 

Fishes. F. Day, 1878.5. 



VI 


PERIODICALS RELATING TO FISH AND FISH- 
CULTURE, WITH THE ABBREVIATIONS 

HEREIN USED.' 


Aarsber. Vedkom. Norges Fiske- 
rier. — Aarsberetning Vedkommende 
Norges Fiskerier. Chrbtiana, 1882; 
Bergen, 1900. Current. 

Abh. Deutsch. Seefischerei-Ver. 
— Abhandlungen des Deutschen See- 
fisherei-Vereins. Berlin, 1897-1913, 
Current (?). 

Acquicolt. Lombard, — L’Acqui- 
coltura Lombarda. Milano, 1899-1905. 
7 vols. 

Next as "Rev. Mena. Pesca," Milano, (q. u.). 

Allg. Fisch.-Zeitg. — Allgemeine 
Fischerei-Zeitung. Miinchen, 1886 to 
date. Current. 

Continuation of "Bayerische Fiacherei- 
zeitg." iq. V.). 

Amer. Angler. — The American 
Angler. New York, 1881-1900. 30 

vols. 

Merged in 1900 into "Field & Stream.” 

Amer. Fish Cult. — The American 
Fish Culturist. St. Johnsbury, Vt., 
1904-05. 2 vols. 

Merged with ** Field & StreftiHj 1905. 

Ann . Stat. Aquic. Boulogne-sur- 
Mer. — Annales de la Station Aquicole 
de Boulogne-sur-Mer. Boulogne-sur- 
Mer, 1892-1912. Ceased(?). 

Ann. Kept. Comm. Fisheries of 
N. Y. — Annual Report of the Com- 
missioners of Fisheries of the State of 
New York. 1869-94. 

Title varies. Next aa: 

Ann . Kept. Comm. Fish. Game 
& Forests of N. Y. Annual Report of 
the Commissioners of Fisheries, Game 
and Forests of the State of New York. 
1895-99. Next as: 


Ann . Kept. Forest, Fish & Game 
Comm, of N. Y. — Annual Report of 
the Forest, Fish and Game Commis- 
sion of the State of . New York. 1900 
to date. Current. 

Ann. Kept. Comm. Fisheries In- 
diana. — Annual Report of the Com- 
missioner of Fisheries of Indiana. 
1882-83. 

Afterwards "Bienn. Kept.,” etc. («. »«)• 

Ann . Rept, Comm. Inland 
eries Rhode Island. — Annual R^ 
port of the Commissioners of Inland 
Fisheries of the State of Rhode Island. 
1871 to date. Current. 


Ann . Rept. Dept. Marine & Fish- 
eries Canada. — Annual Report^ of 
the Department of Marine and 
eries of Canada. 1868 to date. Cur- 
rent. 

Ann . Rept. Fish. Board Scotland. 

— Annual Report of the Fishery 
Board for Scotland. 1882 to date. 


Current. 

See also 
Sci. Invest., 


"Rept. Fishery BoaM Scotland. 
" and ditto, "Salmon Fisheries. 


An. Com. Perm. Pesca. — 

Comision Permanente 

drid, 1868-69. 2 vols. All published. 


Arbeit. Ichthyol. Lab. Kwp. 
!Ch.-Verwalt. — Arbeiten des Ich 
i^ologischen Laboratorium der P 
Igaschen Fischerei-Verwaltung m 
trachan. [Text in Russian] 1909-13. 
ased (?). 

^ch. Fischereigesch. Archiv 
■ Fischereigeschichte. D^.^Hu^gen 

d Quellen. Berlin, 1913-17. Cu 

.f ( 7 ^ 


• « k 1 .. _ ^ liar, tor 


ascertained. The articles ("a,” - an. ana me ; lu 

in alphabetizing. , , • j ♦Uo* ♦ku oection may serve as a finding list 

Tne abbreviations are placed first in order that this sectio y 

the full titles. 
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Bayerische Fischerei-Zeitg. 

Bayerische Fischerei-Zeitung. Mun- 
chen, 1879-85. 7 vols. 

In 1885 name changed to “Allg. Fisch.- 
leitg." {q. e.). 

Bericht Fischerei-Ver. Proy. 
Ostpreuss. — Bericht des Fischerei- 
Vereins fur die Provniz Ostpreussen. 
Konigsberg, 1876 to date. Current. 

Bienn. Kept. Comm. Fisheries 
California. — Biennial Report of the 
Commissioners of Fisheries of the 
State of California. 1870-84. Title 
varies. 

Bienn. Kept. State Board Fish 
Comm. California. — Biennial Re- 
port of the State Board of Fish Com- 
missioners for the State of California. 
1885 to date. Current. 

Bienn. Kept. Comm. Fisheries & 
Game Indiana. — Biennial Report of 
the Commissioner of Fisheries and 
Game of Indiana. 1884 to date. Cur- 
rent. 

First as “Ann. Rept.,’’ etc. iq. v.). 

Bienn. Rept. State Board Fish. 
Comm. Michigan. — Bienmal Re- 
port of the State Board of Fish Com- 
missioners of Michigan. 1873 to date. 
Current. 

Blatt. Aquar. Terrar. Freunde. — 
Blatter fur Aquarien- und Terrarien- 
freunde. Magdeburg, 189(>-95. 

Apparently changed title to: 

Blatt. Aquar. Terrar, Ktmde. — 
Blatter flir Aquarien- und Terra- 
rienkunde. Stuttgart, 1890-1914. 
Ceased (?). 

Bohuslansk Fiskerit. — Bohus- 
lansk Fiskeritidsskrift. Goteborg, 
1884-96. 12 vols. 

Boletin Bosques, Pesca i Caza. — 
Boletin de Bosques, Pesca i Caza. San- 
tiago, Chile, 1912-15. Current (?), 

Boll. Soc. Lombarda Pesca Ac- 
quicoltura. — Bolletino Mensile della 
SocietA Lombarda per la Pesca e TAc- 
quicoltura. Milano, 1908 to date. 
Current. 

Bull. ni. state Lab. Nat. Hist. 
Bulletin of the Illinois State Labora- 
tory of Natural History. 1884 to date. 
Current. 

Bull. Mich. State Board Fish 
Comm. — Bulletin of the State Board 
of Fish Commissioners of Michigan. 

Issued at irregular intervals with the “ Bienn. 
Rept.” (q. V.). 


Bull. Peches Marit. — Bulletin des 
Peches Maritimes Annexe de la Revue 
Maritime et Coloniale. Paris, 1893-98. 

6 vols. 

Vol. I entitled “Revue Maritime et Coloniale. 
Section P6ches.“ 

Bull. Piscicult. Prat. — Bulletin 
de Pisciculture Pratique. Paris, 1888- 
90. 3 vols. 

Continued as “Etangs et Rivieres.” (q. r.). 

Bull. Pop. Piscic. Amel. Peche. — 

Bulletin Populaire de la Pisciculture 
et des Ameliorations de la Peche. 
Paris, 1907-14. Ceased (?). 

Bull. Soc. Centr. Acquicult. 
Peche. — Bulletin de la Societe Cen- 
trale d’Acquiculture et de Peche. 
Paris, 1888-1914. Ceased (?). 

Bull. Soc. Imp. Zool. Acclimat. 

— Bulletin de la Societe Imperiale 
Zoologique d’Acclimatation de France. 
1854-71. 

Title varies. Next as: 

Bull. Soc. Acclimat. ~ Bulletin de 
la Society d’Acclimatation de France. 
Paris, 1872-81. Finally as: 

Bull. Soc. Nat. Acclimat. — Bulle- 
tin de la Soci4t4 Natiqnale d’Acclima- 
tation de France. Paris, 1882 to date. 
Current. 

Bull. Station Piscicult. — Bulletin 
de la Station de Pisciculture et Hydro- 
biologie de TUniversit^ de Toulouse. 
1903-(?). 

Bull. Suisse Peche Piscicult. — 
Bulletin Suisse de P^che et Piscmul- 
ture. Neuch&tel, 1900 to date. Cur- 
rent. 

Bull. Trim. Enseign. Prof. Tech. 
Peches Marit. — Bulletin Tnmestriel 
de I’Enseignements Professionels et 
Techniques de Peches Maritimes. Paris, 

1895-(?). 

Bull. U. S. Fish Comm. — Bulletin 
of the United States Fish Commission. 
Washington, 1881—1903, vols. 1-23. 

Beginning with 1904, title is: 

Bull. lU. S.i Bur. Fisheries. Bul- 
letin of the (United States] Bureau of 
Fisheries. Washington, 1904, vol. 24, 
to date. Current. 

Circul. Deutsch. Fischerei Ver. 
— Circulare des Deutschen Fischerei- 
Vereins. Berlin, 1871-92. 

Conseil Perm. Intern. Explor. 
Mer. Rapp. & Proc. Ver. — Conseil 
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Permanent International pour I’Ex- 
ploration de la Mer. Rapports et 
Proces-Verbaux des Reunions. 1902 to 
date. Current. 

Copeia. (Not* abbreviated.) New 
York, 1913 to date. Current. 

Dansk Fiskerit. Dansk Fiskeriti- 
dende . . . Medlemsblad for Dansk 
Fiskeriforening. Kjobenhavn, 1891- 
1918. Current. 

Apparently began publication, Helsing^r, 
1891. Ny Raekke, Copenhagen, 1903-1918, 
vols. 1-15. 

Deutsche Fischerei-Koiresp. — 

Deutsche Fischerei-Korrespondenz. 
Kbln (afterwards Bonn), 1897-1915. 
Ceased (?). 

Deutsch. Fischerei-Zeitg. — 

Deutsche Fischerei-Zeitung. Wochen- 
blatt fiir See- und Binnenfischerei, etc. 
Stettin, 1878 to date. Current. 

Dneven. Otd. Icht. Imp. R. Obsc. 
Acclim. — Journal de la Section Ich- 
thyologique de la Soci6t^ Imp4riale 
Russe d’ Acclim atati(tn des Plantes et 
des Animaux. Moscou, 1883 (?) — (?). 

Same as "Trd, Otd. Ichthiol. Ob46. Acclim.” 

{q. ®.). 

Etangs et Rividres. .(Not abbre- 
viated). Paris, 1891-98. 8 vols. 

Continuation of “Bull. Piscicult. Prat.” 
(«• »•). 

Ferskvandsfiskeribladet. — Fersk- 
vandsfiskeribladet. Dansk Ferskvands- 
fiskeriforenings Medlemsblad. Holding, 
1906-1912. Current (?). 

Field and Stream. (Not quoted by 
us.) 

Formed by mergers of “Amer. Angler” and 
“Amer. Fish Cult.” (g. t>.). 

Finlands Fiskerier. — (Not abbre- 
viated.) Helsingfors, 1912 to date. 
Current. 

Der Fiflcherbote. — Der Fischer- 
bote. Zeitschrift fiir . . . Hochsee- 
Kiisten- und Flussfischerei, etc. Ham- 
btirg, 1910 to date. Current. 

Fischerei-Zeitg. — Fischerei-Zei- 
tung. Wochenschrift fiir . . . Binnen- 
fisch^erei, etc. Neudamm, 1898 to date. 
Current. 

Fisheries Scotland Sci. Invest. — 

Fishery Board for Scotland. Scien- 
tific Investigations. 1909 to date. 
Current. 

One of the subsidiary parts of the “Ann. 
Kept. Board Scotland.” (g. «.). 


Fish. Gazette. — Fishing Gazette, 
etc. London, 1865 to date. Current. 

Fish. Ireland Scient. Invest. — 

Scientific Investigations. Part II of 
Report Sea and Inland Fisheries of 
Ireland. ($. t;.). 

Fiskeritidskr. Finland. — Fis- 
keritidskrift for Finland. Utgifna af 
Fiskeriforening. Helsingfors, 1892 to 
date. Current. 


Forest & Stream. — (Not abbre- 
viated.) New York, 1874 to date. 
Current. 


Gyogaku Zasshi. — (Not abbre- 
viated.) (Journal of Ichthyology.) 
1914 to date. Current. 

Intern. Rev. Ges. Hydrobiol. & 
Hydrog. — International Revue der 
Gesammten Hydrobiologie- und Hydro- 
graphic. Leipzig, 1908 to date. Cur- 
rent. 

Jahresbeh Rhein. Fischerei-Ver. 
— Jahresbericht des Rheinischen Fi- 
scherei-Vereins.“ Bonn, 1888-1909. 


Jahresb. Schles. Fischerei-Ver. 

Jahresbericht des Schlessbchen 
scherei-Vereins. Breslau, 1899(?)- 

19U(?). . 


Joum. Imp. Fish. Bureau. 

. Journal of the Imperial Fishen^ 
Bureau. Tokyo, 1892 to date(?). 
Current(?). 

Nearly all articles in Japanese. 

Joum. Nat. Fish Cult. Assoc. — 

Journal of the National Fish Ciilture 
Association. London, 1887. 2 vols. 

Joum. Mar. Biol. Assoc. — Journal 

of the Marine Biological Association of 
the United Kingdom. Plymouth, 1887 
to date. Current. 


Korrespbl. Fischzucht. Kor- 

respondenzblatt fur Fischzuchter. Ber- 
lin, 1893 to date. Current. 


Meddel. Komm. Havimderaar- 

slser. Ser. Fiskeri. — Meddelelser 
a Kommission for Havunderse^ejser. 

;ries Fiskeri. Kjobenhavn, 1904 to 




Meddel. Norske Jaeger & Stoker. 
Forening. — Meddelelser fra Noreke 
J»ger^ Fisker-Foremng. Kjeben- 
havn, 1872-80. 9 vols. 

Meded. Visch. — Meded^U^en 
over Vischerij. Helder, 1884 to date. 


Current. 
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Meded. Vischerijstation. — Mede- 
deelingen van het Vischerij Station te 
Batavia. Buitenzorg, 1908 to dat«(?). 
Current(?). 

Medlemsbl. Dansk Fiskeriforen. 

— Medlemsblad for Dansk Fiskeri- 
forening. Copenhagen. 

Secondary title for “Dansk Fiskerit.’ (q. ®.). 

Mitth. Deutsch. Seefischerei-Ver. 

— • Mittheilungen des Deutschen See- 
fischerei-Vereins. Berlin, 1885 to date. 
Current. 

Mitth. Fischerei-Ver. Prov. Bran- 
denburg. — Mittheilungen des Fi- 
scherei-Vereins fiir die Provinz Bran- 
denburg. Berlin, 1908-14. (Ceased?). 

Mitth. Fischereiwesen. — Mit- 
theilungen liber Fischereiwesen. Mlin- 
chen, 1876-78. 3 vols. 

Continued as "Bayerische Fischerei-Zeitg.” 
1879-86. {q. «.). 

Mitth. Westpreussischen Fische- 
reUVer. — Mittheilungen des West- 
preussischen Fischerei-Vereins. Dan- 
zig, 1888 to date. Current. 

Natur u. Haus. — Natur und Haus. 
Illustrierte Zeitschrift fiir alle Lieb- 
haber im Reiche der Natur. Berlin, 
later Stuttgart, then Dresden, 1892 to 
date. Current. 

Neptunia. — Neptunia. Revista Ita- 
liana di Pesca ed Agricultura. Vene- 
zia, 1897 to date. Current. (2 vols. 
per year.) 

Nordisk Aarsskr. Fiskeri. — Nor- 
disk Aarsskrift for Fiskeri. Kjebenhavn, 
1884-87. 

Continuation of “ Nordisk Tidsskr. Fiskeri.” 

(fl. ®.). 

Norsk Fiskerit. — Norsk FLskeriti- 
dende. Udgivet ved Selskabet for de 
Norske Fiskeriers Fremme. 1882 to 
date. Current. 

Nordisk Tidsskr. Fiskeri. — Nor- 
disk Tidsskrift for Fiskeri. Kjoben- 
havn, 1874 — 83, 10 vols. 

Continuation of “Tidsskr. Fiskeri” iq. e.), 
and in turn continued as “Nordisk Aarsekr. 
Fiskeri.” {q. t.). 

Oesterreich. Fisch.-Zeitg. — Oest- 
erreichische Fischerei-Zeitung . . . 

Zeitschrift der K. K. Oesterreichischen 
Fischerei-Gesellschaft. Wien, 1904 to 
date. Current. 

PisciciUture Pratique. — La Pis- 
ciculture Pratique. Bulletin des So- 
ci4t6s de P^che et de Pisciculture de 
France. Paris, 1897-1900. Ceased. 


Proc. Amer. Fish Cult. Assoc. — 

Proceedings of the American Fish Cul- 
turists’ Association. 1870-75. 

Appeared next as "Trans.,” etc. (q. ®.). 

Proc. Central Fishcult. Soc. — 
Proceedings of the Central Fishcultural 
Society. Chicago, 1879-80. 

Ceased publication. Above reprinted f rom 
“Forest A Stream.” 

Proc. Trans. Liverpool Biol. Soc. 

— Proceedings and Transactions of the 
Liverpool Biological Society. 1886 to 
date. Current. 

Kept. Comm. Fisheries Mass. — 

Report of the Conimissioners of Fish- 
eries of the Comrnonwealth of Massa- 
chusetts. 1867-70. 

Title varies. Next as: 

Kept. Comm. Inland Fisheries. 
Mass. ^ — Report of the Commissioners 
of Inland Fisheries of . . . Massachu- 
setts. 1871-86. Next as: 

Kept. Comm. Inland Fisheries 
and Game Mass. — Report of the 
Commissioners of Inland Fisheries and 
Game of . . . Massachusetts. 1887- 
1902. Then as: 

Kept. Comm. Fisheries & Game 
Mass. — Report of the Commissioners 
of Fisheries & Game of Massachusetts. 
1903 to date. Current. 

Kept. Fishery Board Scotland. 
Salmon Fisheries. — Report of the 
Fishery Board for Scotland. Salmon 
Fisheries. 1882 to date. Current. 

One of the component parts of “Ann. Kept. 
Fish, Board Scotland.” (9. ®.). 

Kept. Fisheries New South Wales. 
— Report of the Commissioners of 
Fisheries of New South Wales. 1879 to 
date. Current but irregular. 

Kept. Danish Biol. Sta. — Report 
of the Danish Biological Station. Co- 
penhagen, 1890 to date. Current. 

Kept. Dove Marine Laby. — Re- 
port of the Dove Marine Laboratory, 
CuUercoats, Northumberland. 1912 to 
date. Current. 

Succeeds “Kept. Northumberland Sea Fish. 
Comm.” (9. ®.). 

Rept. Fishery Board Scotland. 
Sci. Invest. — Report Fishery Board 
for Scotland. Scientific Investigations. 
1887 to date. Current. 

One of the sections of “Ann. Rept. Fish. 
Board Scotland.” (9. ®.). 
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Kept. Imp. Fish. Bur. — Report 
of the Imperial Bureau of Fisheries. 
Tokyo, 1912 to date. Current. 

Kept. Lancashire Sea-Fish. Labor. 

Reports of the Lancashire Sea^Fisheries 
Laboratory. Liverpool, 1893 to date. 
Current. 

Kept. Sea Inland Fish. Ireland. 

— Report on the Sea and Inland Fish- 
eries of Ireland. 1868 to date. Cur- 
rent. 

Kept. Sea Inland Fish. Ireland. 
Sci. Invest. — Report of the Sea and 
Inland Fisheries of Ireland. Scientific 
Investigations. 1901 to date. Current. 

One of the component parts of the preceding. 

Kept. Northumberland Sea Fish. 
Comm. — Report on the Scientific In- 
vestigations, Northumberland Sea- 

Fisheries Committee. 1896-1911. 

Succeeded by “Kept. Dove Marine Laby.*’ 

(q. 5 .). 

Rept. State Comm. Fisheries Pa. 

— Report of the State Commissioners 
of Fisheries of Pennsylvania. 1870- 

1902. 

Title varies. Next as: 

Kept. Dept. Fisheries Pennsyl- 
vania. — Report of the Department of 
Fisheries of the Commonwealth of 
Pennsylvania. 1903 to date. Current. 

Rept. D. S. Fish Comm. — Report 
of the United States Commissioner of 
Fish and Fisheries. Washington, 1881- 

1903. 

Title changed. Next as: 


Skrift. Udgivn. Komm. Havun- 

ders0gelser. — Skrifter Udgivna af 
Kommissionen for Havundersogelser. 

Kjobenhavn, 1903 to date. Current. 

Skrift. Sodra Sveriges Fiskeri- 
fbren. — Skrifter Utgivna av Sodra 
Sveriges Fiskeriforening. 1906(?) to 
date(?). Current(?). 

Soc. Imp. Russe Peche Piscicult. 

— Society lmp6riale Russe de Peche et 
Pisciculture. St. Petersburg, 1899-(?). 

See also under " Rev. Intern. P6che Piscicult." 

Svensk Fiskeritidsskr. — Svensk 
Fiskeritidsskrift. Stockholm, 1892 to 
date. Current. 

Tidsskr. Fiskeri. — Tidsskrift for 
Fiskeri. Kjobenhavn, 1866-73. 7 vols. 

Continued as "Nordisk Tidsskrift for Fis- 
keri.’’ (g. t».). 

Tidsskr. Jagare & Fisk. — Tids- 
skrift for J^are och Fiskare. Helsing- 
fors, 1893-1914. Current(?). 

Trans* Amor. Fish Cult. Assoc. 

Transactions of the American Fish 
Cultural Association. 1876-84. 

First appearing as "Proc.," etc. (g. ».): next as : 

Trans. Amer. Fisheries Soc. — 

Transactions of the American Fisheries 
Society. 1885 to date. Current. 

For earlier parts, see under ‘‘Trans. Amer. 
Fish. Cult. Assoc.,” and “Proc. Amer. Fish. 

Cult. Assoc.” 

Trans. Pacific Fisheries Soc. 

Transactions of the Pacific Fisheri^ 
Society. 1914-15. 2 vols. All pub- 

lished. 


Rept. U. S. Comm. Fisheries.— 

Report of the Commissioner of [the 
U. S. Bureau of] Fisheries. Washing- 
ton, 1904 to date. Current. 

Rev. Intern. Peche Piscicult,— 

Revue Internationale de Peche et de 
Pisciculture. Soci6t6 Imperiale Russe 
de Peche et Pisciculture. St. Peters- 
burg, 1899-(?). 

Rev. Mens. Pesca. — Revista Men- 
sile di Pesca. Milano, 1898(?) — 1911. 
Ceased(?). 

Successor to ‘‘Acquicolt. Lombard.,” 1906. 
(g. «.). 

Rev. Mens. Pesca Idrobiol. — Re- 
vista Mensile di Pesca e Idrobiologia. 
Pavia, 1895-1917. 

Schweiz. Fisch.-Zeitg. — Schweize- 
rische Fischerei-Zeitung. Zurich, 1892 
to date. Current. 


Trd. Otd. Ichthiol. Obsc. Akklim. 
“ Trudy ” (Trudui) of the Ich- 
thyological Section of the 
Russian Society of Ammal ai^ Plant 
Acclimatization. [Text in Russian] 

Moskva, 1883-(?). 

See also " Dneven. Otd. Icht. Imp. R. Ob§e. 
AccUm.” 


land. Rapp. Rijksinatit. Vi- 

anderzoek. — Verhandelingen 
pporten uitgeven door de Ki- 

! .A. ^ ^ M T/iQpViprinna 6 rZ 06 K. 


erh Rijksinstit. Onderz. Zee. 

hlndefn, uit het Riil-i"/ 
r het Onderzoek der Zee. Helaer, 


Vischereijcourant. 

landsche Vischerijcourant. 

1902-1905. 3 vols. 


Neder- 

Haarlem, 
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Wlas. Meerosuntersuch. — Wissen- Zeitschr. Akklin^ t. — Zei^hrift 
schaftliche Meeresuntersuchungen. fur Acclunatization. Berlm» 185S-74. 

Kiel, 1894 to date. Current. Zeitschr. Fisch. Hilfsw. — Zeit^ 

Wochenschr. Aquar. Terrar. schrift fur Fischerei und deren Hilfs- 
Kunde. — Wochenschrift f&r Aquar wissenschaften. Berlin, 1893 to date, 
rien- und Terrarienkunde. Braunsch- Current, 
weig, 1903 to date. Current. 


VII 


ERRATA AND CORRIGENDA 


1834.1 
1840.4 

1843.2 
1843.2 


A., H. 1883.1, p. 1, correctly cited 
as H., A. 1883.1, p. 530. 

Abt, F. N. 1789.1, p. 3, correctly 
cited as Ahl, J. N. 1789.1, p. 14. 

Agassiz, A. 1865.1, .2, .3, p. 6, cor- 
rectly cited under Agassiz, J. L. 
1865.2, p. 13; —1872.1, p. 6, correctly 
cited as Agassiz, J. L. 1871.1, p. 13. 

Agassiz, J . L. 1835.3, p. 8, included 
in 1834.3; —1835.4, p. 8, included in 
- -- 1840.2, p. 8, included in 
— 1844.4, p. 8, included in 
— 1844.10, p. 9, included in 

, — 1856.6, p. 12, correctly cited 

as 1856.11; — 1858.6, p. 12, correctly 
cited as 1858.8; —1858.10, p. 12, cor- 
rectly cited as 1858.9. 

Anderson, R. J. 1904.1, p. 26, not 
on fishes. 

Antwerp, W. van, 1883.1, p. 30, 
better cited as Van Antwerp, W. 

1883.1, vol. II, p. 577. 

Arendsen Hein, S. A. 1913.1, 
p. 32, better cited as Hein, S. S. A. 

1913.2, p. 559. 

Artaud, J. B, L, 1821.1, p. 37 
(second entry), same as 1821.1 preced- 
ing or first entry. 

Aukarsvard, G. & Hammer, J . 

Aug. 1913.1, p. 43, correctly cited as 
Ankarsvard, G. & Hammar, J. A. 

1913.1, p. 29. . , 

B. 1895.1, p. 47, correctly cited as 

Benecke, B. 1895.1, p. 97. 

B., B. 1877.1, p. 47, correctly cited 
under Bocage, J. V. 1878.1, p. 140. 
Bacounin, , 1789.1, p. 48, not 

a fish. . , 

Baldaque da Silva, A. 1891.1, 

p. 61, better cited as Silva, A. B. da., 

1892.1, vol. II, p. 449. 

Balfour, F. M. 1878.2, p. 61, cor- 
rectly cited as Balfour, F. M. 1876.2, 

p. 61. 

Balfour, W. 1852.1, .2, 1853.1, p. 62, 
correctly cited as Baikie, W . B (alfour) 
Add. 1852.1,.2, 1853.1. 

Baluchin, , 1877.1, p. 65, cor- 

rectly cited as Babukin, A. I. 1877.1, 
p. 48. 


Bataillon, E. 1893.1, p. 73, cor- 
rectly cited as Bataillon, E. & Du- 
bard, — . 1895.1, p. 74. 

Bayliss, W. M, & Staring, E. H. 

1903.1, p. 78, contains no fishes. 

Bean, B. A. 1908.1, p. 80, correctly 

cited as Bean, B. A. Add. 1899.1. 

Bean, T. H. 1905.1, p. 87, correctly 
cited as Bean, T. H. 1903.1, p. 87. 

Beaufort, L. de, 1912.2, p. 91, cor- 
rectly cited as Weber, M. & Beaufort, 
L. de, 1912.3, vol. II, p. 610. 

Beecher, C. E. 1898.1, p. 93, con- 
tains no fishes. 

Beguis, J. M. 1882.1, p. 93, cor- 
rectly cited as Reguis, J. F. 1882.1, 
vol. II, p. 327. 

Belotti, C. 1890.1, p. 96, not a fish. 
Bender, 0. 1910.1, p. 96, not on 

fishes 

Berg, L. S. 1908.1, p. 102, probably 
same as Berg, L. S. & Kouznetzon, !• 
D. 1908.1, p. 104; - 1913.9, P- 
correctly cited as Berg, L. o. 

p. 103. ^ - 

Bernard de Reste, C. P‘ 

105, preferably cited as Reste, B. de, 

1801.1, vol. II, p. 336. 

Biimey, W. G. 1842.1, p. 

rectly cited as Biimey, A. 1842a, 

^ Bishop, Harman N. 1899. h 
correctly cited as Harman, B(ishopJ 
N. 1899.1, p. 543. 

Bleeker, P. 1857.11, p. 125 cor- 
rectly cited as Bleeker, P. 1854.14, 

^'BoLi, G. 1907.1, p. 145, not on 

^'soil, E. 1858.1, P. 147, correctly 

cited as Boll, E. F. Add. 18^- • 

Bonaparte, C. L. 1833.1, P* ' 
correctly cited as Bonaparte, 

"^^ooks, John, Tn" 

rectly cited as Brooks, H. St. John, 

'^Boihe,- T' 1899.1 p. 158 <^rrectly 
cited as Bethe, A. 1899.1, ^108. 

Bottemaime, C. J. & Hock, r. r. 


1 In order to correct the errors in Bibliography, these authors or ti 

For an explanation of the principles involved in the compilation oi mi 
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1888.1, p. 158, correctly cited as Hoek, 
P. P. &Bottemanne, C. J. 1888.1, p. 588. 

Boudouy, r,, p. 159, should be 
Bondouy, T., p. 149. The name of 
this author prefixed to his articles has 
appeared both as Boudouy and Bon- 
douy/ the latter, however, is correct. 

Boulenger, E. G. 1913.1, p. 159, 
correctly cit^ as Boulenger, C. L. 

1913.1, p. 159. 

Boulenger, G. A. 1897.11, p. 162, 
correctly cited as 1898.12, p. 162; — 
1898.6, p. 162, same as 1902.19, p. 
166; — 1898.10, p. 162, included in 
1895.8, p. 161; — 1900.16, p. 164, same 
as 1899.11, p. 163; —1902.13, p. 166, 
correctly cited as 1901.8, p. 164; — 
1912.3, p. 170, correctly cited as 1912.4, 
p. 170. 

Bourne, R. H. 1898.1, p. 172, cor- 
rectly cited as Burne, R. H. 1898.1, 
p. 204. 

Boutan, L. & Racovitza, E. P. 

1895.1, p. 172, not on fishes. 

Branca, H. W, 1908.1, p. 175, not 

on fishes. 

Breschet, G. & Becquerel, A. C. 

1836.2, p. 180, not on fishes. 

Brion, C. 1866.1, p. 183, correctly 
cited as Cicile-Brion, — , 1866.1, p. 236. 

Browntree, Walter S. 1903.1, p. 
190, correctly cited as Rowntree, W. S. 

1903.1, vol. II, p. 367. 

Burckhardt, C. R. 1893.1, p. 202, 

correctly cited as Burckhardt, C. R. 

1894.2, p. 202. 

Bvurgerstein, A. 1897.1, p. 203, not 
on fishes. 

CaimcrosB, D. 1862.1, p. 208, not 
on fishes. 

Campanyo, L. 1861.1, p. 211, cor- 
rectly cited as Company©, L. 1863.1, 
p. 258. 

Carrigan, — , 1860.1, p. 219, cor- 
rectly cited as Corrigan, D. J. 1860.1, 
p. 271. 

Cerrigan, D. 1859.1, p. 226, cor- 
rectly cited as Corrigan, D. J. 1863.1, 
p. 271. 

Checcia-Riepoli, G. 1905.1, p. 230, 
not on fishes. 

Clarke, W.Branwkite, 1838.1, p. 241, 
correctly cited as Clarke, William Bar- 
nard, 1838.1, p. 241. 

Clark, W. G. 1898.1, p. 241, cor- 
rectly cited as Clark, W. J. 1898.1, 
p. 241. 

Cleef, J. S. van, 1885.1, p. 243, better 
cited as Van Cleef, J. S. 1886.1, vol. II, 
p. 577. 

Clift, (Rev.) William, 1874.3, 
p. 244, correctly cited as Clift, M. 

1874.1, p. 244. 


Collett, R. 1876.1, p. 253, cor- 
rectly cited as Collett, R. 1875.2, p. 253. 

Cope, E. D. 1871.16, p. 261, cor- 
rectly cited as 1870.6, p. 260; — 1882.1, 
p. 264, not on fishes; — 1892.4, p. 266, 
correctly cited as Eigenmann, C. H. & 
Eigenmann, R. S. 1892.3, p. 366. 

Costa, 0. G., p. 272, 1840.1, cor- 
rectly cited as 1829.1; — 1849.1, cor- 
rectly cited as 1846.1; — 1855.1, cor- 
rectly cited as 1857.1, which should 
have date of publication read 1855 
(Memorie). 

Coste, P. 1867.1, p. 274, correctly 
cited as Coste, J. J. 1867.1, p. 273. 

Couch, J. 1849.1, p. 275, correctly 
cited as Couch, J. 1842.1, p. 275. 

Couch, R. Q. 1844.1, p. 276, cor- 
rectly cited as Couch, J. 1844.2, p. 275. 

Crispo-Barbaro, (7. 1877.1, p. 280, 
better cited as Barbaro, G. Cirispo). 

1869.1, p. 65. 

Dahl, K. 1906.4, p. 290, correctly 
cited as Dahl, K. <fe Dannevig, G. 

1906.1, p. 291. 

Dahlgren, U. 1898.2, p. 291, delete 
citation from Journ. Morphol. 1898, 
vol. 14, 117-124. 

Day, F. 1884.3, p. 306, same as 
Day, F. 1884.2, p. 306. 

Dean, B. 1893.5, p. 308, citation 
was published in Trans. N. Y. Acad. 
Sci., vol. 12, pp. 70-71. 

Dekay, J. E., p. 314, should be 
written De Kay, J. E. 

Delage, M. Y. 1887.1, p. 314, not 
on fishes. 

Deslongchamps, J. A. E. 1831.1, 
p. 320, not on fishes. 

Deynoot, W. T. G. 1829.1, p. 322, 
better cited as Gevers Deynoot, W’. T. 

1829.1, p. 454. 

Dezso, Bela von, p. 323, correctly 
cited as Desco, Bela von, p. 319. 

Dixon, B. I. 1913.1, p. 325, should 
be written Dikson, B. 

Dubois, Emil, This author and the 
following citations on p. 334 should be 
deleted. 1843.1, correctly cited under 
Du Bois-Reymond, E. H. Add. 1843.1, 
vol. Ill, p. 50; — 1843.2, correctly 
cited under Du Bois-Reymond, E. H. 

1843.1, vol. I, p. 335. 

Edwards, //.M.&Coste, — , 1850.1, 
p. 355, correctly cited as Milne-Ed- 
wards, A. & Coste, J. 1850.1, vol. II, 
p. 140. 

Eigenmann, C. H. 1893.2, p. 362, 
same as 1892.3, p. 362; — 1893.3, p. 
362, same as 1892.6, p. 362; — 1902.5, 
p. 363, same as 1903.3, p. 363; — 

1904.1, p. 364, same as 1903.3, p. 363; 
— 1889.1, p. 361, correctly cited as 
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Eigenmann, C. H. 

Eigenmann, C. H. & Eigenmann, R. S. 
1889.5, p. 366. 

Ellis, M. M. 1907.1, p. 369, not on 

Ewart, J. C. 1893.3, p. 384, same 
as Ewart, J. C. 1892.1, p. 384. 

Fargioni Tozzetti, A. 1880.1, 
p. 390, correctly cited bs Targioni- 
Tozzetti, A. 1880.1, vol. II, p. 530. 

Favrau, (?. P. 1909.1, p. 393, cor- 
rectly cited as Farran, G. P. 1909.1, 
p. 390. 

Forbes, S. A., p. 406, 1903.1, in- 
cluded in 1880.1, p. 405; — 1903.2, 
included in 1800.3, p. 405. 

Fortujni, A. B. Drooglever, p. 409, 
these citations are properly included 
under Drooglever Fortuyn, A. B., p. 333. 

Fourcroy, A. F. & Vauquelin, L. 
N. 1804.1, p. 409, not on fishes. 

Franciscus, Erasmus, 1762.1, p. 
414, correctly cited as Franciscus, 
Erasmus. Pre-Linn. 1668.1. 

Fritsch, A. J. 1878.2, p. 422, same 
as Fritsch, G. T. 1878.1, p. 422. 

Fritsch, G. T. 1886.2, p. 423, cor- 
rectly cited as Fritsch, G. T. 1884.1, 
p. 423. 

Fuchs, H. 1910.1, p. 425, not on 

Ftirbringer, M, 1875.1, p. 426, cor- 
rectly cited as Ftirbringer, P. 1875.1, 
p. 426. 

Fuhnnann, 0., p. 427, 1905.3, 
same as 1905.6; — 1906.3, same as 

1905.1. 

Fullarton, J, H. 1895.1, p. 428, 

not on fishes. 

Fulton, T. W. 1892.3, p. 429, same 
as 1891.5, p. 429;— 1904.3, p. 431, 
same as 1904.5, p. 431. 

Gage, S. H. 1893.1, p. 435, cor- 
rectly cited as Gage, S. P. Add. 1893.1. 

Gambel, W. 1850.1, p. 436, not on 
fishss* 

Gargiulo, A. 1903.1, p. 437, cor- 
rectly cited as Gargiulo, A. 1904.1, 
p. 217. 

Gamault, P. 1888.1, p. 439, not on 

fis Hps 

Gegenbaur, C, 1869.1, p. 444, 
same as Gegenbaur, C. 1870.3, p. 445. 

Gent, J. J. 1873.1, p. 448, cor- 
rectly cited as Josselyn, J. Pre-Linn. 

1672.1. 

Geofifroy-Saint-Hilaire, E. F. 

1818.1. p. 450, correctly cited under this 
author as 1807.8, p. 449. For other 
corrections see this author in Adden- 
dum, vol. Ill, p. 70. 

Geusch, H. 1882.1, p. 454, correctly 
cited as Oensch, H. 1881.1, p. 448. 


Gilbert, J. Z. 1888.1, p. 461, not 

on fishes. 

GUI, T. AT., p. 462, 1853.1, correctly 
cited as 1858.2; — 1853.2, correctly 

cited as 1858.3; — 1853.3, correctly 

cited as 1858.4; — 1853.4, correctly 

cited as 1858.5; — 1860.7, p. 463, con- 
tains no fishes. 

Girard, C. F. 1853.1, p. 475, for 
correct citation see Baird, S. F. & 
Girard, C. 1853.2, p. 59; - 1853.2, 
p. 475, see Baird & Girard, 1853.3, 
p. 59; — 1854.1, p. 475, see Baird & 
Girard, 1853.1, p. 59; - 1854.2, p. 475, 
see Baird & Girard, 1854.1, p. 60; — 
1854,3, p. 475, see Baird & Girard, 
Add. 1854.1. 

Glaser, 0. C. 1907.1, p. 478, not on 
fishes* 

Glover, T. 1836.1, p. 479, correctly 
cited as Glover, T. Pre-Linn. 1676.1. 

God, Arthur. 1902.1, p. 480, cor- 
rectly cited as Good, Arthur. 1902.1, 
p. 484. 

Goode, G. B. 1879.11, p. 486, cor- 
rectly cited as Goode, G. B. & Bean, 
T. H. 1879.12, p. 490; - 1881.3, p. 487, 
same as 1880.10, p. 486. 

Goode, G. B. & Collins, J. W. 

1882.1, p. 491, same as Goode, G. B. & 
Collins, J. W. 1887.5, p. 491. 

Gray, G. R. 1850.1, p. 499, cor- 
rectly cited asGray, J. E. 1850.1, p. 500. 

Gray, J. E. 1825.1, p. 500, not on 


sh6s« 

Gregory, W, K. & Adams, L. A. 

914.1, p. 505. This article is by 

Jregory, W. K. alone. 

Gunther, A. C. 1880.3, p. 520, cor- 
3 ctly cited as 1875.2, p. 519; — 1889.7, 
. 521, same as 1889.3, p. 521. 
Hall-Hiiningen, (Director) 1894^, 
. 537, correctly cited as Haack, H. 

894.1, p. 532. Probably Director 

[aack of Huningen. 

HamUton, A. 1902.2, p. 539, same 

s Hamilton, A. 1902.3, p. 539. 
Hansen, V. 1883 . 1 , p. 542, cor- 

TJi^rkCOll V. A. 


p. 564. 

Hardesty, I. 


1908.1, p. 542, not on 


lay, O. P. 1899.4 and 1899.5, 
)54, not on fishes. 

lelbing, H. 1902.1, p. 561, delete 
srence to Nova Acta Acad. Leopold. 

Tectly cited in 1904.1. 

lerman, L. 1894.1, p. 569, not on 


[eyke, D. 1744.1, P- 576 , cwrectly 
d as Heyke, D. Pre-Lmn. 1744.2. 
:ogg, J. 1858.1, p. 593, same as 

;g, J. 1854.1, p. 592. 
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Hohner, G. M. 1903.1, p. 593, cor- 
rectly cited as Holmes, G. M. 1903.1, 
p. 597. 

Holberg, L. 1819,1, p. 593, cor- 
rectly cited as Hollberg, L. 1819.1, 
p. 596. 

HoUard, H. L. 1864.2, p. 596, not 
on fishes. 

Holmgren, A. E. 1894.1, p. 597, 
not on fishes. 

Homburger, R. 1904.1, p. 601, 
correctly cited as Hamburger, R. 

1904.1, p. 538. 

Horsfield, T. 1821.1, p. 604, not 
on fishes. 

Houssay, F. 1901.1, p. 605, not on 
fishes 

Imbert, A. 1909.1, p. 619, properly 
cited under Borcea, J. 1909.3, p. 152. 

Inge, M. 1899.1, p. 619, correctly 
cited as Juge, M. 1899.1, p. 664. 

Jaekel, O. M. 1898.3, p. 626, cor- 
rectly cited as Jaekel, O. M. 1898.1, 
p. 625. 

Jardine, {Sir) p. 630, — “Fishes 
of Guiana,” correctly credited to 
Schomburgk, R. H. 1841.1, p. 417. 

Johnstone, J. 1905.1, p. 639, in- 
cluded in 1904.1; — 1912.1, p. 640, in- 
cluded in 1909.2. 

Jordan, D. S. 1878.12, p. 644, 
same as 1877.1 (iiiB), p. 644; — 1909.1, 
p. 650, correctly cited as Jordan, D. S. 
& Evermann, B. W. 1909.1, p. 652. 

Kaup, J. J. 1834.1, p. 672, cor- 
rectly entered under S. — , Add. 1834.1, 

p. 166, ^ 

Keferstein, W. M. & Kupffer, C. 

1857.1 and 1858.1, p. 674, correctly 
cited under Kupffer, C. & Keferstein, W . 

1857.1, and 1858.1, p. 716. 

Kendall, W. C. & Radclifle, L. 

1912.1, p. 677, should read vol. 35, not 
25. 

Klein, E. E.y pp. 687 and 688, all 
citations, save 1872.1 and 1876.1, 
should be credited to Klein, A. von; 

1884.1 is already so credited. 

Kolliker, R. A. 1859.1 and 1859.2, 

p. 700, correctly cited under Kolliker, 
R. A. 1857.3, p. 699. 

Kreyenberg, M,, p. 710, 1911.3, 
same as 1911.1; — 1910.1, correctly 
cited as Kreyenberg, M. & Pappen- 
heim, P. 1908.1. 

Knikenberg, C. F. 1887.1, p. 712, 
contains no fishes. 

La Blanchfere, P. R. 1878.1, p. 2, 
correctly cited as La Blanchere, P. R. 

1876.2, p. 2. 

La Chapelle, — de, 1820.1, p. 3, 
correctly cited as Chapelle, — de la, 
Pre-Linn. 1733.1. 


Lahille, F. 1913.3, p. 6, should read 
“ Arica ” not “ Africa.” 

Le Boux, M. 1887.1, p. 20, cor- 
rectly cited as Le Roux, M. 1887.1, 
p. 35. 

Leiper, R. T. 1908.1, p. 27, not on 
fishes* 

Leuckart, C. G. 1860.1, p. 38, not on 
fishes* 

Leydig, F. 1909.1, p. 42, should read 

1902.1. 

Link, H. F. 1790.1, p. 46, correctly 
cited as Linck, H. F. Add. 1789.1. 

Loewe, Fr. 1896.1, p. 59, year of 
publication should be 1904 and refer- 
ence number 1904.1. 

Lowe, R. T. 1840.3, p. 64, included 
in 1840.1; — 1854.1, p. 65, correctly 
cited under Brandt, J. F. & Lowe, R. 
T. 1854.1, p. 176, vol. I. 

Liitken, C. F. 1871.1, p. 68, in- 
cluded in 1869.1; — 1875.2, p. 69, cor- 
rectly cited as 1880.5, p. 70. 

Lyngbye, If. C. 1826.1, p. 75, not 
on fishes. 

MacCallum, G. A. 1913.1, p. 77, 
correctly cited as MacCallum, G. A. 
& MacCallum, W. G. Add. 1913.1. 

M’Clelland, J. 1842.2, p. 78, in- 
cluded in M’Clelland, J. 1842.3. 

MacCuUoch, J. 1824.2, p, 80, 
same as MacCulloch, J, 1823.1. 

McGovern, H. />., p. 83, 1879.1, 

not on fishes. 

Macks, J. A., p. 89, should be 
written Op de Macks, J. A. 

Maitland, J. R. Gibson, vol. II, p. 
94, better cited as Gibson-Maitland, J. 
R. vol. I, p. 457. 

Mangoldt, E., p. 98, should be 
written Mangold, E. 

Marsh, M. C. & Gorham, F. P. 

1906.1, p. 105, should be Marsh, M. C. 
(Sole author). 

Mayer, A. F. 1862.2, p. 119, cor- 
rectly cited as Mayer, A. F. 1862.1. 

Meyer, — , 1872.1, p. 132, cor- 
rectly cited as Meyer, R. 1872.1, p. 135. 

Mobius, K. A, 1871.2, p. 146, not 
on fishes. 

Modoerin, A, 1885.1, p. 146, 
better cited under Madorin, A. 1885.1, 
p. 91. 

Mondini, C. 1783.1, p. 150, cor- 
rectly cited as Mundini, C. Add. 

1783.1. 

Montgomery-Vignal, M. TF., p. 151, 
is more correctly written Vignal. W. V. 
M(ontgomery), p. 584. 

Morton, Allport. 1878.1, p. 158, 
correctly cited as Allport, M. 1878.1, 
vol. I, p. 23; — 1893.1-1897.1, p. 158, 
should read Morton, Alexander. 
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Moulder, 1861.1, p. 160, cor- 
rectly cited as Mulder, E. 1861.1, 
p. 167. 

Muller, J, 1835.1, p. 163, correctly 
cited as Eschricht, D. F. & Muller, J. 
1835.2, vol. I, p. 375. 

MUller, J. & Eschricht, D. F, 

1835.1, p, 165, correctly cited as 
Eschricht, D. F. & Muller, J. 1835.1, 
vol. L p. 375. 

Mtiller, W. 1897.1, p. 166, cor- 
rectly cited under Muller, F. \V. 1897.1, 

p. 162. 

Nardo, G. D. 1844.3, p. 173, date 
under second reference should be 
changed to 1853. See Nardo, G. D. 

1853.1, 

Newbold, T. J. 1849.1, p. 181, cor- 
rectly cited as Newman, Edward. Add. 

1849.1, 

Nikolskii, A. il/., p. 180, 1900.3, 
included in 1899.1; — 1902.2, same as 
1902.1; — 1903.1, same as 1903.3; — 

1904.1, same as 1903.2. 

Nordqvist, O. F., p. 195, 1892.8, 

1894.8, 1894.10, not on fishes; — citations 

1908.2, 1911.1, 1912.1, 1913.1, 1914.1, 
p. 198, under this author, should prop- 
erly be credited to Nordqvist, Harald. 

Norny, E. R. 1885.1, p. 199, cor- 
rectly cited as Norny, E. R. Add. 

1885.1. 

Ogilby, J. D. 1885.5, p. 207, same 
as Ogilby, J. D. 1885.6. 

Oshima, K. 1911.1, p. 217, cor- 
rectly cited as Ohshima, K. 1911.1, 
p. 209. 

Otto, H. 1908.1, p. 219, not on 
fishes. 


This is properly recorded under Piet- 
schmann, V. 1909.2, p. 268; — 1908.2, 
p. 267, should be deleted. Same as 

1907.1, 

Platner, G. 1888.1, p. 271, contains 
no fishes. 

Preyer, C. 1876.1, p. 285, correctly 
cited as Peyrer, C. 1876.1, p. 260. 

Priem, F. 1907.4, p. 287, same as 
Priem, F. 1907.2, p. 286. 

Priesbergen, F. 1886.1, p. 287, 
correctly cited as Piesbergen, F. 1886.1, 
p. 267. 

Putnam, F. IF., p. 292, 1865.3, cor- 
rectly cited under 1865.5; — 1865.6, 
correctly cited under 1866.1; — 1865.7, 
correctly cited under 1865.1; — 1866.6, 
correctly cited under Add. 1865.1; — 
1870.6, correctly cited under 1870.3. 

Pylaie, — de la, 1834.1, p. 294 
better cited as De la Pylaie, — , 1835.1, 
p. 315, vol. I. 

Regan, C. T. 1909.12, p. 322, same 
as Regan, C. T. 1909.9, p. 322, 

Reguart, A. S. 1791.1, p. 326, 
better cited as Sanez Reguart, A. 

1791.1, p. 385. 

Rivi§re, E. 1887.1, p. 351, correct 
year of publication is 1886. 

Robin, A. 1883.1, p. 352, correctly 
cited as Robin, C. P. 1883.1, p. 352. 

Rockwell, A. P. 1876.1, p. 354, 
correctly cited as Rockwood, A. P* 

1876.1, D. 354. 

Rose,' C. 1889.1,. p. 355, year of 
publication should be 1890; — 1890.1, p* 
355, same as Rose, C. 1889.1. 

Rose, V. 1805.1, p. 361, not on fishes. 

RoseUi, G, 1823.1, p. 361, not on 


Paton, D. N. & others. 1898.1, 
p. 236, correctly cited as Paton, D. N. 

1898.1, p. 236. 

Pellegrin, J. 1904.2, p. 244, year 
of publication in citation should read 
1903; — 1907.9, p. 245. and 1909.8, p. 
246, correctly cited as 1908.6, p. 246; — 

1910.1, p. 247, should read 1909; — 
1911.5, p. 247, included in 1912.5, 
p. 248. 

Peltzam, E. D. p. 249, should be 
written Pel’tzam, E. D. 

Perengia, A. 1879.1, p. 250, cor- 
rectly cited as Perugia, A. 1880.1, 
p. 253. 

Petersen, C. G, J. 1902.1, p. 257, 
included in Petersen, C. G. J. 1902.4. 

Peyrl, Theodor. 1910.1, p. 260, 
probably same author as Peyerl, 
Theodor. 1916.1, p. 260. 

Pietschmann, V. 1907.1, p. 267, 
should have the following part of the 
title deleted, “ Zwei stark variante 
Exemplare von Antennarias, etc.'* 


fishes* 

Ryder, J. A., p. 373, 1886.4, cor- 
rectly cited as 1886.8; — 1886.5, same 
as 1885.6. 

St. Sihleanu, S. 1876.1, p. 380, 
better cited as Sihleanu, S. 1876.1, 
p. 449. 

Sanctis, Leone de, 1881.1, p- 382, 

not on fishes. ^ 

Sanderson, J. S. B. 1881.1, p. 383, 

contains no fishes. ^ ^ 

Sandman, J. A. 1906.2, p. 385, 

same as Sandman, J. A. 1^06.6. 

Sauvage, H.E. 
rectly cited as Sauvage, H. E. 
p. 392. 

Sawadsky, A. M., p- 395, same au- 
thor as Zavadskil, A. M.,p. 66^ 

Schmidt, E. J., p. 406, 1906.4, in- 
cluded in 1905.1; - 1908.1, included 
in 1907.1, and 1907.2. _ 

Schneider, G. 1900.5, p- . 

1903.8, 1904.15, p- . 411; 

1907 2, p. 412, contain no nsnes. 
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1904.17, p. 411, same as 1903.13, 
p. 411;— 1908.5, p. 413, same as 
1907.4, p. 412. 

Schoenlein, K. & Willem, V . 

1895.1, p. 416, same as Schoenlein, K. 

1895.1, p. 416. 

Schomburgk, (5ir) Robert Her- 
mann, 1847.1, p. 417, for correct 
citation see Schomburgk, Richard. 
Add. 1847.1. 

Schultze, M. J. S. 1864.1, p. 424, 
not on fishes. 

Sebatier, A., p. 433, correctly cited 
as Sabatier, C. P. 1896.2, p. 376. 

Seidlitz, G. 1877.1, p. 434, cor- 
rectly cited as Seidlitz, G. 1882.1, p. 

435. . 

Selaputin, G., p. 435, better cited 

as Schelaputin, Gr., p. 399. 

SeeUg, F. W. 1897.1, p. 434, in 
place of vol. 61, substitute vol. 42. 

Sellig, F. W. 1897.1, p. 436, cor- 
rectly cited as Seelig, F. W. 1897.2, 
p. 434. 

Semon, R. W. & Spengel, J. \\ . 

1897.1, p. 438, should be Semon, R. W. 
(Sole author). 

Sichleanu, S. 1876.1, p. 447,_^cor- 
rectly cited as Joliet, L. Add. 1876.1. 
The original citation is Sihleanu, S. 

1876.1, 

Siebold, C. T. 1847.1, p. 448, same 
as Siebold, C. T. 1863.2, p. 448. 

Sjoberg, H. R. A. 1900.2, p. 452, 
not on fishes. 

Solotnizky, N. F. p. ^8, is no 
doubt same as Zolotniskil, N. F., 
p. 673. All entries should be referred 
to the latter author. 

Steenstnip, J . J. S. 1842.1, p. 482, 
not on fishes. 

Steindachner. A. 1882.1, p. 484, 
is a fictitious author. 

Steindachner, F. 1910.4, p. 492, 
same as Steindachner, F. 1910.1, p. 492, 
Steindachner, F. & Kner, R. 

1860.1, p. 493, for correct citation see 
Steindachner, F. 1861.1, p. 485; — 

1862.1, p. 493, see Steindachner, F. 

1862.2, p. 485; — 1863.1, p. 493, see 
Steindachner, F. 1863.2, p. 485; — 

1863.2, p. 493, see Steindachner, F. 

1863.3, p. 485;— 1863.3, p. 493, see 
Steindachner, F. 1863.11, p. 486. 

Storer, D. H. 1844.2, p. 507, same 
as Storer, D. H. 1844.9. 

Storer, H. R. 1851.1, p. 508, correctly 
cited as Storer, D. H. 1851.2, p. 508. 

Stromer, E. 1903.1, p. 511, not on 
fishes • 

Studniika, F. J. 1901.1, p. 513, 
correctly cited as Studni6ka, F. K. 

1901.3, p. 514. 


Studnicka, F. K. 1894.5, p. 513, 
same as Studnicka, F. K. 1894.3. 

Susari, Romeo. 1887.1, p. 522, cor- 
rectly cited as Fusari, Romeo. 1887.3, 
vol. I, p. 432. 

Sweet, G. 1906.1, p. 524, not on 
fishes . 

Teodoro, F. 1871.1, p. 532, cor- 
rectly cited as Todaro, F. 1870.1, 
p. 546. 

Thilo, 0., p. 535, 1896.1, included in 
1896.2; — 1900.2, same as 1900.1; — 
1901.2, included in 1899.2. 

Thompson, F. 1877.1, p. 539, cor- 
rectly cited under Thomson, P. 1877.1, 
p. 542. 

Thompson, \Vm. 1838.5, p. 539, 
same as 1838.3; — 1856.1, p. 540, same 
as 1849.1. 

Thomson, — , 1910.1, p. 541, cor- 
rectly cited as Thompson, D. \V . 1910.1, 
p. 538. 

Thoron, 0. de, p. 542, better cited 
as Onffroy de Thoron, E. V., p. 211. 

Thunberg, C. P. 1793.1, p. 544, 
included in Thunberg, C. P. 1792.1, 
p. 543. 

Trachenberg, F. W. 1896.1, p. 550, 
correctly cited under Walter, E. 1896.1, 
p. 601. (Evidently of Trachenberg, 
Germany.) 

Traquair, R. //. 1888.1, p. 553, in- 
cluded in 1888.3; — 1893.3, p. 554, 
same as 1895.1; — 1898.4, p. 555, same 
as 1897.5. 

Trinchese, S. 1892.1, p. 559, in- 
stead of vol. 29, citation should be 
1892, 5. ser. vol. 2, pp. 279-286. 

Tucker, H. 1911.1, p. 565, not on 
fish6s* 

Ulrich, C. J. 1901.1, p. 569, not on 
fishes « 

Victorin, J. F. 1858.1, p. 583, not 
on fishes. 

Vincenzi, L. 1885.1, p. 585, not on 
fishes. 

Vincenzo, C.G. 1883.1, p. 585, cor- 
rectly cited as Ciaccio, G. V(incenzo), 

1883.1, vol. I, p. 236. 

Vivani, D. 1805.1, p. 588, not on 
fishes* 

Vutskits, G. 1901.2, p. 592, same 
as Vutskits, G. 1901.1. 

Wagner, Alhertus. p. 593, 1860.1, 
correctly cited as Wagner, (J.) A. 
1860.4, p. 594;— 1860.2, correctly 
cited as Wagner, (J.) A. 1860.1. 

Waite, E. R. 1914.1, p. 597, in- 
cluded in Waite, E. R. 1913.3, p. 
597. 

Warren, H. Everett, 1896.1, p. 605, 
correctly cited as Everett, Warren H. 

1896.1, vol. I, p. 377. 
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Wartmann, B. 1783.3, p. 606, 
same as Wartmann, B. 1783.1, p. 
605. 

Watase, S. 1894.1, p. 606, same as 
Watase, S. 1887.1, p. 606. 

Weber, E. H., p. 608, 1827.2, cor- 
rectly cited under 1827.1; — 1827.4, 
correctly cited under 1827.8; — 1827.5, 
correctly cited under 1827.9; — 1827.6, 
correctly cited under 1827.3. 

Wegerland, p. 612, 1878.1, cor- 
rectly cited under Wergeland, N. 

1880.1, p. 617;— 1880.1, correctly 
cited under Wergeland, N. 1880.2. 

Weigelt, A. 1900.1, p. 612, cor- 
rectly cited under Weigelt, C. 1900.1, 

p. 612. 

Wellbum, E. D. 1899.1, p. 614, 
same as Wellburn, E. D. 1900.3. 

Weygandt, C. 1909.1, p. 619, not 
on fishes. 

WUder, B. G. 1877.2, p. 629, cor- 
rectly cited as Wilder, B. G. 1878.1. 

WUliamson, H. C. 1850.1, p. 632, 
correctly cited as Williamson, W. C. 

1851.1, p. 634. 

WUliston, S. W. 1894.1, p. 634, not 
on fishes. 

Wolterstorff, W, G. 1905.1, p. 395, 
not on fishes. 

Woodward, A. S. 1888.3, p. 646, 


same 

as 

1888.9; - 

-1888.15, 
— 1889.3, 

p. 646, 
p, 647, 

same 

as 

1888.14; 

same 

as 

1889.7; 

-1891.6, 

p. 648, 

same as 1889.10; 
same as 1907.2. 

— 1907.4, 

p. 652, 


Wyman, J. 1854.2, p. 658, cor- 
rectly cited as Wyman, J. 1854.5. 

Young, J. 1843.1, p. 663, same as 
Young, Andrew, 1843.1, p. 662. 


Anonymous. Delete the following 
numbers already cited under the authors 
named. No. 46, p. 678. See Cetti, F. 

1777.1, p. 226, vol. I. 

No. 78, p. 679. See Rooper, G. 

1867.1, p. 359, vol. II. 

No. 104, p. 681. See Goode, G. B. 

1871.1, p. 484, vol. I. 

No. 153, p. 683. See Denison, (Sir) 
W. 1862.1, p. 318, vol. I. 


No. 158, p. 683. See Owen, R. 

1854.1, p. 222, vol. II. 

No. 159, p. 683. See 0., 1832.1, 
p. 206, vol. II. 

No. 163, p. 683. See Duhamel du 
Monceau, H. 1796.1, p. 338, vol. I. 

No. 202, p. 684. See Bocage, J. V. 

1878.1, p. 141, vol. I. 

No. 267, p. 686. See Evermann, B. 
W. 1904.3, p. 380, vol. I. 

No. 292, p. 688. See Reste, B. de 

1801.1, p. 336, vol. II. 

No. 306, p. 688. See Raveret- 
Wattel, C. 1874.1, p. 311, vol. II. 

No. 307, p. 688. See Silk, M. 1880.1, 
j\ 44Q vnl II 

No.’ 344, p. 690. See Hoek, P. P. 

1903.1, p. 587, vol. I. 

No. 403, p. 693. See Davis, J. W. 

1887.1, p. 300, vol. I. „ ^ 

No. 405, p. 693. See Yarrow, H. C. 

1874.2, p. 661, vol. II. . „ „ 

No. 418, p. 693. See Baird, S. f. 

1873.30, p. 55, vol. I. 

No. 433, p. 694. See Bumpus, H. O. 

1898.5, p. 201, vol. I. „ , 

No. 569, p. 699. See Zur Miihlen, 

M. von. 1911.18, p. 676, vol. H- _ , 
No. 596, p. 700. See Volpi, — 1796.1, 

p. 590, vol. II. _ „ 

No. 607, p. 700. See Yarrow, H. 

1876.1, p. 661, vol. II. 

No. 608, p. 700. See Anon. 213, p. 685. 


Addenduin. Delete the following 

ithors in this section. ^ _ 

^ezandrov, K. Add, 1909.1, P- 

>iTectIy cited under Aleksandrov, iv. 
. 1909.1, vol. I, p. 18. 

Bellesme, J. de, Add. 1899.1, p- lo 
>rrectly cited as Jousset de Bellesme, 

. L. 1899.1, vol. I, p. 633- , o. 

Boursse WUs, H. Add. 1844.1, p. 24, 

.rrectly cited as Wils, H. B(oursse), 

544.1, vol, I, p. 635. , 

Carlson, U. Add. 1894.1, correctly 

ted as Carlsson, A. 1894.1, p- 217, 
^GUson, G. Add. 1908.1, p. 75, better 

. 1 /-^;i n 1008 1. VOl.lt 


p. 474. 
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ABDOMINAL PORES (OF FISHES) 

Or Pori ab do min ales, including a discus* 
Sion of the “genital pores” (Pori geni- 
tales) with which they have been frequently 
confused. 

The abdominal pores 

“ Abdominal pores (as defined by Bles, E. J. 
1898.1, p. 4^1 are the external apertures, usually 
paired, found in many .\namnia and some Am- 
niota in the cloacal region, affording a passage 
of communication from the abdominal cavity 
to the exterior. The integument surrounding 
the pores extCTnally is invariably ectodermic 
in origin, usually prootod®al. Internally the 
pores lead into the body cavity, or into passages 
— the peritoneal canals — communicating with 
the boay-cavity." 

They occur in numerous genera in the Cy- 
clostomes. Elasmobranchs. Dipnoi, and Teleo- 
stomes, except in the Teleostei. where only two 
families possess them. They are subject to 
considerable variation in position and are often 
absent in individuals of species in which they 
normally occur. In other individuals they may 
be open on one side and closed on the other. 
In some species they open into the cloaca and 
in others, directly to the exterior. These mi- 
nute openings are often difficult to demon- 
strate but, when present, they may generally 
be disclos^ by injecting the body-cavity with 
mercury. 

The abdominal pores are considered to be 
“ excretory* ducts “ by Bles (E. J. 1898.2. p. 
243) who has made the interesting observation 
that in those sharks in which open peritoneal 
funnels persist and function throughout life, the 
abdominal pores arc generally absent. (For a 
further discussion of this subject, see below 

Urogenital system of Elasmobranchii ” under 
*' Urogenital system.”) 

Gegenbaur (C. 1870.1) believed that, in the 
primitive vertebrates, the abdominal pores were 
probably the sole efferent channels for the 
sexual products. In contrast with this view. 
Bles (E. J. 1898,1, p. 505) believes that the 
abdominal pores ” never serve under normal 
circumstances as genital ducts.” this function 
being performed by the true gonoducts or 
where these have degenerated, as will be made 
clear later, by the '* genital pores.” 

In the Teleostei, true abdominal pores occur 
only in certain genera (Argentina, Coregonus, 
and Salmo) of the Salmonidee (used in the older 
sense), and, as was first pointed out by Hyrtl 
(C. J. 1856.1. Add. 1849.1), in various species 
of Aformvrus and in Gymnarchua niloticus of the 
Mormyrid®. The abdominal pores exist in 
both sexes. 

The most illuminative and complete 
papers (tn English), on the abdominal and 
genital pores, are those of ★Bles, E. J. 
1898 . 1 , 1898.2. 


The most recent summary in German is 
that of ★Lickteig. A. 1913.1. 

The subject of abdominal and gcjiital 
pores in the Teleostei, is best treated by 
★ Weber, M. C. 18H6.1. 

The confusion, among the older writers, 
of abdominal and genital pores, especially 
of Balfour (F. M. 1870.2, p. 35). which 
was repeated by his pupil, Bridge (T. W. 
1879.1). was first cleared by the remark of 
Huxley (T. H. 1883.2. p. 137) that the 
so-called abdominal pore of salmonoids 
“ has nothing to do with the abdominal 
pores of .. . [Ganoids and) Selachians.” 
This view was accepted by Gegenbaur 
(C. 1885.1). The confusion was finally 
cleared by the careful elucidation of ★Weber 
(M. C. 188G.1). 

The genital pores 

When the generative ducts (oviducts) dis- 
appear. their external openings persist as the 
genital pores. Through these openings the 
sexual products arc extruded. Except possi- 
bly in the Cyclo.stomata, true ” genital pores ” 
exist, as far as known, only in two families of 
Teleosts, namelv the Salmoni*!® and the .“Vn- 
guillidffi. As long ago pointed out by Rathke 
(M. H. 1820.2). the oviduct in the eel has en- 
tirely disappeared. Various stages in the 
degeneration of the oviducts are found in the 
Galaxiid®. Hyodontid®. Notopterid®. Osteo- 
glossid®. and in Misgurnus. as has been shown 
by Hvrtl (C. J. 1850.1. 1851.2) and by Mac- 
Leod '(J. 1881.3). In the Salmonid®. the ovi- 
duct has practically disappeared. 

Abdominal pores and genital pores co-exist 
in but one family of Teleosts. namely in the 
female Salmonoid. . , , 

In the Mormyrid®. the only other family of 
Teleosts possessing abdominal pores, the ovi- 
ducts have not degenerated so that genital pores 
are not present. 

Pores of the Cyclostomata 

In this group, the genital products (eggs and 
sperms) are discharged through a median pore 

or a pair of pores. . , . , . 

The exact morphological nature of these 
cores, i. e.. whether abdominal or genital pores, 
remains in obscurity. Bles (E. J. 1898.2. p. 238) 
says that there is “great probability that the 
so-called abdominal pores of Cyclostomes are 
genital ducU. morphologically as well as func- 
tionally.” Lickteig (p. 282). however, con- 
siders them to be true abdominal pores, and 
believes that it is only in this group that the 
abdominal pores serve as channels for the 
sexual products. From d priori considerations, 
this view is probably correct. 


‘ Arranged under the 118 specific and technical headings herewith given. »rn.,rv« 

For fossil forms, natural history, occurrence, taxonomy, etc., matters relating to specific fishes or groups 

of fishes, see in the Systematic Section. 
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Abdominal Pores — Cant'd. 

In the lamprey (Petromyzon), in which 
the eggs are small, there is a pair of small 
pores opening into an urogenital sinus. 
Ewart, J. C. 1876,1. 

In the Myxinoids, which have large eggs, 
Myxine possesses a single, median pore, 
of very considerable size, opening into a 
cloacal chamber, while Bdellostoma has 
an enormous pore divided into two. ★Burne, 
R. H. 1898.1. 

Abdominal pores of Elasmobranchii 

Abdominal pores are usually present in this 
group, but are subject to considerable varia- 
tion, being often present on one side while ab- 
sent on the other. The Cestraciontidse and 
Rhinidce lack them entirely. In other forms 
{Scyllium stellare, S. canicula, PristiuruB melanos- 
tomus, Spinax niger), they appear only at sexual 
maturity and may in certain individuals be 
absent. 

A table showing their distribution ap- 
pears in ★Bles, E. J. 1898.2. 

Other papers of lesser importance re- 
lating to the abdomxTial pores of sharks 
are Bridge, T. W. 1879.1; Howes. 
G. B. 1890.3; Schneider, G. 1897.1; and 
Turner. W. 1879.1. 


Abdominal pores in Teleostomi 

The distribution of abdominal pores in this 
group, together with the literature, is fully given 
by Bles (E. J. 1898.1). 

The Crossopterygii possess them as demon- 
strated in Polypterus by Hyrtl, and in Cala- 
moichthys by Bridge. 

The Chondrostei: Polyodon has abdominal 
pores (A. Wagner, and Hyrtl); while practi- 
cally all species of Acipenser have them (Johannes 
Mailer, Hyrtl. and Stannius). 

The Holoslei: “ Amta calva — This fish was 
carefully examined by Hyrtl. and at first with- 
out success, for the presence of abdominal pores. 
He discovered them in a large specimen as very 
fine canals . . . Bridge confirms Hyrtl's ob- 
servations. adding that the pores are open in 
both sexes.” 

" Lepidosteus osseua finally, like all other 
known Ganoids, has abdominal pores. They 
were described and figured by Hyrtl and men- 
tioned by Bridge, but were first discovered by 
Joh. Mailer.” (Bles. E. J. 1898.1. p. 502.) 

Various papers on the abdominal pores 
of the Teleostomes, are Ayers, H. 1884.1; 
Hyrtl. C.J. 1852.1. 1854.2; and lonescu, 
C. N. 1905.1, 

Abdominal pores of Dipnoi 

” According to Hyrtl, Lepidosiren oaradoxa, 
Fitz has no peritoneal canals or abdominal 
pores; and Bischoff (T. L. 1840.1) . . . makes 
no mention of such openings. Ceratodus. on 
the other hand is well known to have pores, as 
first described by GUnther (A. C. 1871.4). paired 
and opening behind the cloaca. 

”... Plrotopterus) annectens . . . has ab- 
dominal pores.” Bles, E. J. 1898.1, p. 504. 


ADAPTATIONS . 

See also Ecology. Evolution, etc. 

For adaptations to varying saline content of 
water; adaptations of freshwater fishes to sea- 
water and vice versa, see under Physiology. 

For adaptation of coloration to surroundings, 
see under (Coloration; in form or shape of fishes, 
see under Form. 


For adaptations to their peculiar habitat and 
manner of life, see Blind Fishes of the Caves, 
Deep Sea Fishes, and Pelagic Fishes. 

Generalia. Agassiz, J. L, 1854.4; Baird, 
S. F. 1871.47; ★Eigenmann, C. H. 1909.1 
{Address); F^tio, V. 1904.1, 1905.1; 
Nichols, J. T. 1915.1, .7; Osbum, R. C. 
1911.11; Prince, E. E. 1901.1. 

Adaptations to an aquatic habitat. Abel, 
O. 1905.1. — To terrestrial existence. 

(iu^not, L. 1895.1. — Deep-sea fishes. 

Delaroche, F. E. 1809.3. — Adaptations of 
sailfishes to a pelagic life. Dollo, L. 1909.5. 
— Adaptations illustrating “ habitus " and 
“ heritage." Gregory, W. K. <fe Adams, 
L, A. 1914.1 . — Sagiitiform structure of 
nectonic fishes. Schlesinger, G. 1909.1. 

Adaptations of Scomberesocic^ to a 
pelagic manner of life. Schlesinger, G. 
1909.2. — Adaptations of Mormyridee to 
manner of food gathering. Schlesinger, G. 
1910. 2, .4. — Adaptation of Gobiidee to a 
planktonic life. Brunelli, G. & Atella, E. 
Add. 19141. 

Adaptations of fossil fishes to their man- 
ner of life. ★Dollo, L. 1909.4; Abel, 0. 
Add. 1914.1. 


ADHESIVE DISK 

General treatise on the adhesive disk of 
fishes. ★Niemiec, J. 1885.1. 

Fixation against the current by means ^ 
spines acting as adhesive organs. Thilo, O. 
1900.1, .2, 1903.1. 

Disk formed through a modification of 
the dorsal fin. — In Echeneis. Beck, G. 
1879.1; Cope, E. D. 1889.4; Home, E. 
1816.1; ★Houy, R. 1909 . 1 ; Storms, K. 
1888.1; Townsend, C. H. 1915.1. 
Fossil showing disk. Wettstein, A. 1386.1. 

In Remora. Baudelot, E. 1867.3; Blain- 
ville, H. M. 1822.2; Kner. R. 1860.2. 

Disk formed by the united 
In — Cyclopterus. Baudelot, E. 1868.7, 
Borckert, H. 1889.1; ★Guitel, F. 1891.3. 

1896.1. — Liparis. Reicher, E. 191d.i, 

Stuckens, M. 1884.1; Smith, ^ 

1885.1. — Lepadogaster . Fiebiger, J. 19Ui).i, 

Smith. W. A. Add. 1885.1. 


DHESIVE OR CEMENT ORGANS 

Transient larval organs, situated as a 
jscent-shaped median furrow or a pa*** 
lobs near the mouth, being glandular and 
rving to aid in the attachment or cementing 
surroundings of the larval fishes. .p . , j 
In Amia. as first pointed out by Reignara 
d Phelps (190S.1). these are of 
igin arising in the form of 
wever. separate and fuse 
them, they were homoIogiz<^ with the an 
rior pair of head cavities of Elasmiobranchs. 
*rr (J G. 190G.1) has suggested 

^ correspondence with the premandibular 
ad cavities of higher vertebrates .... 
In Dipnoi (Protopterus and Lepidosiren), 

d Amphibia, the cement organs are apparem^y 

ectodermal origin, but Professor l>®lieves 
at here the endodermal .stages have been 
minated from the embr>'omc developmen^ 

5(ruc/urc and development 

Dterus, Hyperoptsus, and Sarcodaces. 
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Budgett, J.S. 1900.5. — Amia. ★Eycleshy- 
mer, A. C.& Wilson, J.M. 1908.1; Phelps, 
J. 1900.1; Reighard, J. E. 1900.2; Reig- 
hard, J. E. & Phelps. J. 1908.1. — Lept- 
dosiren and Protopterus. Kerr, J. G. 
1900.1 (iii). — Polypterus. Kerr. J. G. 
1907.2. — Acipenser. Kupffcr, C. 1893.1; 
★Sawadsky, A. M. 1911.1, .2. 

.ESTIVATION 

The manner in which fishes survive dry- 
ing of water courses by embedding in 
mud, etc. 

Miscellaneous. Huard, V. A. 1903.1; 
Milewski, A. 1915.9. — Earliest known 

account of this phenomenon. Theophrastus. 
Pre-Linn. 1495.1. 

Estivation of various fishes. — Embed- 
ding of carp, perch, etc., in mud at disap- 
pearance of the stream and their reappear- 
ance after rainfall. Buchanan, J. Y. 1911.1. 

— Indian fishes. ★Day, F. 1877.3. — 

Lepidosiren. Kerr, J. G. 1898.2, 1900.1. 

— Galaxias. Hall,*T. S. 1901.1; Fletcher, 

— Add. 1906.1; Stead. D. G. Add. 1907.6, 
.7. — Australian fishes. Spencer, B. Add. 
1896.1. 

Estivation of the African lungfish, P/o- 
topterus; structure, chemical composition, 
etc., of the cocoon, resumption of active life 
after the torpid condition, etc. Allen, G. 
1885.1; Dean, B. 1912.5; Dubois, R. 
1892.1; Geoffroy-Saint-Hilaire. A. 1863.1; 
Jardine, W. 1841.1; Macdonnell, R. 
1860.1; Meyer, R. 1866.1; Parker, W. 
N. 1888.2, 1889.2. 1892.1; Sarasin. F. 
1905.1; Walther, G. 1889.1; Wieder- 
sheim, R. E. 1887.3. 

For the manner in which fishes pass the 
winter season, see Hibernation. 

For Burrowing Habits of various non- 
cestivating fishes, see this subject under 
Habits of Fishes. 


AIR BLADDER 

General accounts of the anatomy, phys- 
iology, etc. ★Bridge, T. W. 1890.2, 
1904.1; ★Bridge, T. W. & Haddon, A. 
C. 1889.1, 1893.1; Day. F. 1880.1, .8; 
Dollinger, I. 1804.1; Hasse, J. C. 1873.1; 
Lloyd. J. 1869.1; Morris. C. 1886.1; 
Reis, K. 1907.1; Reissner, E. 1859.2. 

Miscellaneous papers on the air bladder. 
Bist, ~ 1807.1; Gunther, A. C. 1874.2; 
Hancock, J. 1830.1; Houghton, W. 
1868.2; Huber, R. O. 1908.1; Janson, O. 
1905.1; Leonhardt, E. E. 1905.2; Prud- 
homme, -1811.1; Sussdorf, J. 1862,1; 
Vion, R. 1881.2; Anon, 439, 532, 566; 
Foley, A. Add. 1863.1. — Pre-Linn. refs. 
Hanow, M. 1737.1; Ray, J. 1675.1. 

Development of air bladder. General 
discussions. Agassiz, J. L. 1850.8; Baer, 
K. E. 1834.1, 1836.1, .2. .3; ★Moser, F. 
1903.1; Strieker, F. 1899.1; Thilo, O. 
1904.1; ★Goeppert, E. Add. 1902.1. 

Development of air bladder in — Clupea. 
Nedozhivin, A. J. 1912.1. — Tetrodontidw, 
and carp. Thilo. O. 1899.1. 1908.3, 1914.1. 
— Lophobranchii. Weber, A. 1886. 2, .3. 


Homologies with lungs. Considera- 
tion of the genetical relations existing be- 
tween the air bladder of fishes and the lungs 
of higher vertebrates. Conclusions based 
chiefly upon the study of the Dipnoi. 

Considered homologous. Grcil, A. 1905.1; 
Kerr, J. G. 1908.1; Morris. C. 1892.1; 
Goette, A. 1904.1; Miiller. F. W. 1911.1; 
★Spengel, J. W. 1904.1; Wiedersheim, 
R. E. 1904.2; Makuschok, M. Add. 
1913.1; Oppel. A. Add. 1905.1. 

Considered not homologous. Albrecht, 
P. 1886.1; Muller. J. 1841.4. 

For the structure of the air bladder in in- 
dividual Dipnoi, see below under Specialized 
air bladders. 

Anatomy and morphology 

For the connections with the membranous 
labyrinth by tubular prolongations, and by 
the Weberian apparatus, see under Auditory 
organs. 

Larger, and more important papers on 
the anatomy and morphology of the air 
bladder. Deinek, D. I. 1901.1, 1904.1; 
Jacobi. H. S. 1840.1; Jacobs, C. 1898.1; 
★Jaeger. A. 1903.1; Muller, J. 1842.2; 
★ Reis. K. 1907.1; Tracy. H. C. 1910.2, 
1911.1; Oppel, A. Add. 1906.2. 

Various smaller papers. Baudelot, E. 
1873.1; Berlack, J. 1834.1; Cudnot. L. 
1887.1; Cuvier, G. L. 1809.1; Delaroche, 
F.E. 1809.2; Faivre, E. 1854.1 ; Huschke, 
E. 1818.1; Kner. R. 1864.3; Rathke, 
M. H. 1827.1. 

Earliest general account. Fischer von 
Waldheim, G. 1795.1. — Considered a 

degenerate gland. Prince, E. E. 1906.1. 

— Ossified in certain fishes. Thilo, O. 
1913.1. 

Ducts for the communication of the air 
bladder with the exterior. 

Ductus pneumaticus, connection between 
air bladder and alimentary canal, of Phy- 
sostomi. ★Rowntree, W. S. 1903.1. 

Posterior communication with cloaca 
in herring. Bennett, F. W. 1879.1 ; Starks, 
E. C. 1911.1. — No cloacal communica- 

tion in Ophiocephalus. Starks, E. C. 1911.2. 

Duct ending in right branchial cavity of 
Caranx. Moreau, F. A. 1875.1, .6, 1876.1, .4. 

Retia mirabilia. Called also red glands, 
gas glands, ovals, etc. 

For an old but excellent account of Retia 
mirabilia in teleostean fishes, see Miiller, J. 
1840.4. 

Morphology, histology, /unctions, etc. 
Coggi, A. 1886.1, 1889.1; Corning, H. K. 
1888.1; Nusbaum, J. 1907.2; Nusbaum, 
J. & Bykowski, L. {Fierasfer) 1904.1, 
1905.1; Nusbaum, J. & Reis, K. 1905.1; 
Quekett, J. T. 1842.1; ★Reis, K. 1906.1, 
.2; Reis, K. & Nusbaum, J. 1905.1, 
1906.1; Robin, C. P. 1883.1; Seabra, 
A. F. 1897.1; Vincent, S. & Barnes, A. 
S. 1896.1; ★Woodland, W. N. 1908.1, 
1911.1, .2, 1911.3, 1913.1. 

Rudimentary, and degenerate air 
bladders. — In Selachii. Mayer, P. 
1894.2; Miklukho-Maklai, N. N. 1867.1. 

— In young of Comephorus baicalensis. 
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Air Bladder — ConVd. 

Reis, K. 1909.1. — Degeneration in Pleu- 
ronectidcE. Thilo, O. 1907.3. 

Specialized air bladders, including 
the so-called 'Hung” of Dipnoi or Lungfishes. 

For the use of these organs in breathing, 
see Aerial respiration under Respiration. 

Anatomy and development of lung in the 
lungfish, Neoceratodus. Gunther, A. 
1871.4; Neumayer, L. 1904.1; Wilson, 
G. 1901.2. — Neoceratodus and Protop- 

terus. Spencer, W. H. 1898.1. 

Anatomy in Lepidosteus. Hoeven, J. 
1841.1; Hyrtl, C. J. 1852.2; Packard, 
A. S. 1859.1; Poey y Aloy, F. 1858.1; 
Valentin, G. G. 1840.1. 

Anatomy in Polypterus. Harrington, 
N. R. 1899.2; Wiedersheim, R. E. 1906.1. 

Larynx: occurrence, anatomy, muscula- 
ture, etc., in Dipnoi and Ganoidei. ★Wie- 
dersheim, R. 1904.2, 1904.1, .3. 

Anatomy and morphology of the air- 
bladder of various Teleosts 

Physoclisti, fishes lacking an open 
ductus pneumaticus from ike air-bladder to 
the oesophagus. — Dactylopterus. Cald- 
erwood, W. L. 1890.1. — Scioenidce. Cohn, 
L. 1907.1; Cuvier, G. L. 1815.1. — Ur- 
anoscop^is. Costa, O. G. 1846.4. — Car- 
anx. Hyrtl, C. J. 1849.3. — Macropodus. 
Marcinkiewicz, M. 1911.1. — Ophidium, 
Putnam, F. W. 1874.4. — Oligopus {Gad- 
opsis). Filippi, F. Add. 1855.1. — Plec- 
tognaths. Ros6n, N. 1912.1, Add. 1912.1. 

Physostomi, fishes having an open 
ductus pneumaticus communicating with the 
oesophagus. — Malacopterygii. ★Beau- 
fort, L. F. 1909.1. 

Air bladder of certain Cyprinidce. — Ne- 
machilus. Bloch, L. 1900.1. — Cobitidce. 
Grobben, C. 1875.1; Jaquet, M. 1894.2. 

— Cyprinidcp. ★Guy^not, E. 1906.1; 
Leonhardt, E. E. 1903.11. 

Structure of air bladder in various 
Siluridce. Bridge, T. W. 1890.1. — Doras. 
Kner, R. 1854.3. — Amiurus. Macalhim, 
A. B. 1884.1. — Siluroides ncbulosus. 

Reis, K. 1905.1. 

Air bladder of Notopierus. Bridge, T. W. 

1900.1. — Esox. Czermdk. J. N. 1850.1. 

— Coregonus and Anguilla. Haempel, O. 

1909.1. — Eryihrinus. Jacobi, H. S. 

1840.1. — Carapus. Kaup, J. J. 1856.5. 

— Apodes. Kner, R. 1866.6. — Anguilla. 

Pauly, A. 1882.1. — Gymnolini. Rein- 

hardt. J. T. 1852.1 — Poeciliidce. Langer, 
W. F. 1913.1. — Clupeidw. Regan, C. T. 
1911.1; Ridewood, W. G. 1891.1. 

Nature of gaseous content 

The gases of the air bladder consist of 
oxygen and nitrogen with small quanti- 
ties of carbon dioxide. 

Various papers, researches, notes, etc. 
Biot, J. B. 1807.1. Add. 1807.1; ★Bohr, 
C. 1892.1; Erman, P. 1808.1; Fourcroy, 
A. F. 1789.1; ★Huefner, C. G. 1892.1; 
★Moreau, F. A. 1862.2, 1863.3,.4, 1864.3- 
1879.1; Richard. J. 1895.1, 1896.2; 
SchloBsing, T. & Richard, J. 1896.1 


(Argon); Schultze, F. 1872.1; Tower, R. 
W. 1902.2; Traube-Mengarini, M. 1887.1, 

1889.1, Add. 1888.1; Brodbelt, F. R. 
Add. 1796.1, 1797.1; Configliacci, P. 
Add. 1809.1, 1811.1; Krukenberg, C. F, 
Add. 1881.1. 

Variation at different depths (almost 
pure oxygen at greater depths). Moreau, F. 
A. 1874.1, .2. 1875.4; Wittmack, M. C. 

1876.1. 


Physiology and functions 


For the air bladder as a respiratory organ, 
see Aerial respiration under Respiration. 

For the action of the extrinsic muscles of 
the air bladder in producing sounds, see 
under Sound production. 

General treatises on the physiology of the 
air bladder. ★Baglioni, S. 1908.3 J 
Bjeletskij, N. F. 1883.1; ★Popta, C. M. 

1910.1, 1912.1; Kuiper, K. Add. 1914.1. 
Other important accounts. ★Guy^not, 

E. 1909.1, 1912.1; Jaeger. A. 1903.1- 
1906.1; Liebreich, O. 1890.1, .2; Ma- 
rangoni, C. 1879.1. 1880.1; Treviranus. 
G. R. 1812.1, 1817.1; Wegener, M. 
1910.2; Priefer, B. Add. 1892.1. 

Shorter and non-technical accounts. 

F. 1880.3; Erxleben, J. C. 1798.1; Geof- 
froy-Saint-Hilaire, E. 1809.3; Gorka. S. 
1908.1; Gouriet, E. 1866.1; Meigen, - 
1856.1; Quekett, J. T. 1842.1; Reis, K. 
& Nusbaum, J. 1907.1; Sprenger, VV. 
1900.4; Waldschmidt, J. 1906.1; Len- 

denfeld. R. Add. 1897.1. 

Experimental researches: effects on gas 

production of transection of the 
sympathetic nerves. Bohr, C. I|y4.l, 
Harting, P. 1865.1; Moreau, F. A. 18b5.i. 

— Results of excision. Giaja, J. 

— Use of physometer. Harting, P* 187/.^, 

1874 2 

Belief that air bladder is fiU^ only 
through ductus pneumaticus. Thilo, u. 


14.1. , „ n/ 

Earliest scientific work on furwtions j 
■ bladder. Borelli, G. A. Pre-Lmn. 

BO.l; J. A., 1675.1. 

Hydrostatic functions, or the methods 

which fishes rise and sink. 1 1 

95.1; ★Charbonnel-Salle, L. 1887.1, 

Tblin, H. 1887.1; Dei, A. 1895.1. 
kloreau, F. A. 1875.3f5,*6, 1 • • 

79.1; Regnard, P.1890 2: Hesse, R. 

Id. 1913.1; Musy, M. Add. 

Density of fishes: fresh-waif ueig 

jhtly less, most marine forms 
re, and Pleuronectidce relatively much 
re, than the amount of waif 

* ^ .m. -^*1 - T lOlVX. 


[MENTARY CANAL OP FISHES 

omprising the morphology of the dl- 

jrth;“functions'’oJ the alimentary canal, 

or*ofhe“r organs derived from orBSSocisi^^ 
the alimentary tract, see Air 
r. Pancreas, Spleen, etc. 

3r an exhaustive treatise on the 

:al structure of the A 

, a full bibliography, consuU ★Uppei, ^ 
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(1896.1), “ Lehrbuch der vergl. Mikro. 

Anat.,” 1896, pt. 1, {Magen) pp. 2S-88: 

pt. 2, {Scklund u. Darm) 32-54; 160-170. 

For r^erences to pt. 3, see Oppel, A. Ada. 

1900.1. , 

For a readable summary, see the chapter 

in ★Bridge, T. W. 1904.1. 


Morphology of the tongue fishes. 
Chaiue, J. 1900.2, 1901.1, 1902.2. 1907.1; 
★Gegenbaur, C. 1894.1; ★Horschelmann, 

- 1866.1. , . r , 

For the "tongue-bone or the basi-hyal 
dement of the hyoid arch and its muscu- 
lature, see under Visceral skeleton. 


OBAL CAVITY. PHABYNX, AND 

CESOPBAOnS 


For general discissions of the development 
of these parts, see ★Goeppert, E. Add. 
1902 . 1 ; and ★Oppel, A. Add. 1900 . 1 . 

For various pharyngeal derivatives, see 
Post-branchial body, Thymus Gland, 

Thyroid Gland, etc. .... , , 

Phytogeny of the mouth, the old mouth 
and the new," etc., chiefly discussions of 
Dohm's theory of the origin of the present 
mouth of vertebrates through the coalescence 
of a pair of gilV-clefts. Beard, J. 1888.4, 
Dohrn, F. A. 1882.2 (i); Fiirbringer. M. 
1900.1; Gaskell. W. H. 1898.1 (vi); 
Jaekel, O. 1906.4, 1907.1; Ayres, H. Add. 


1907.1. , , , 

Embryological development of the oral or 
buccal cavity or mouth in — Amphioxus. 
Legros, R. 1898.1. —Cyclostomata. Pet^, 
K. 1906.1. — BdeUostoma. Stockard, C. 
R. 1906.2. — Acipenser. Zavadskii. A. M. 

1912.1. 

Structure of the protrusible, spout-hke 
mouth parts of Acipenser. Jourdain, S. & 
Friant, A. 1877.1. 

Structure of the lips of Capoeta and 
Schizothorax. Pavlovskil, E. 1910.1, 1911.1. 

Hypobranchial groove of Tunicates^ Atn^ 
phioxus, and Cyclostomes. Muller, W . 


1873.1. 

For copses of Buccal occlusion or absence 
of mouth, see Abnormalities of skull under 

Teratology. ^ , . , , 

Anatomy of — (Esophagus in setachii. 

Kreuter, E. 1903.1. — Pharynx inGanoids 
and Dipnoi. Wiedersheim, R. E. 1904. 2,.3. 
— QSsophageal papillce. Gerhardt, U. Add. 


1914.1. 

Histology of the lining epithelium (gener- 
ally squamous) of thebuccal cavity or oesoph- 
agus in — Unclassified. Bornaud, E. 

1887.1. — Torpedo. Drzewina, A. 1909.1, 

1910.2. — Cyprinidee. Pictet, A. 1909.2. 

— Ammoccetes. Schaffer, J. 1895.1. — 

Chimoera. Studnicka, F. K. 1902.2. 

Adenoid organ, a large lymphoid organ 
embedded in submucosa of oesophageal wall 
of Selachii. Drzewina, A. 1904.3, 1905.1, 
1910.2; Kulchitzkil, N. 1911.1. 

So-called "salivary” gland (of unknown 
function) of Petromyzon, only oral gland of 
the Ichlhyopsida. Born, G. 1828.1; Gia- 
comini, E. 1900.2; ★Haacke, J. W. 
1903.1; Rathke. M. H. 1823.1, 1825.1; 
Reichel, P. 1882.1. 

Description of a pair of lateral pharyn- 
geal pouches in Scarus presumed to serve as 
reservoirs for food. Sagemehl, M. 1885.1. 

Posterior openings of nares in pharynx 
of — Astroscopus. Dahlgren, U. 1908.2. 
— Cynoglossus. Johnstone, J. 1904.3; 
Kyle, H. M. 1900.6. 


STOMACH 


(As characterized by the presence of 
gastric glands, the Dipnoi and Cypriniduj 
lack a true stomach.) 


For the best systematic treatment, see 
★Oppel. A. cited above. 

Various papers on the structure of the 
stomach. Gregory, W. K. 1904.1; Gegen- 
baur, C. 1878.1; Hancock, J. 1830.1; 
Heusner, L. 1905.1: Ricci, X. 1875.1; 
Strieker, F. 1899.1; Supino, F. Add. 


1914.1. 

Structure of the stomach in — Cetorhxnus. 
Home, E. 1809.1, 1813.1. — Amia. Hop- 
kins, G. S. 1891.1. — SalmonidcE. Kner, 
R. 1851.1, 1852.1. — Silurus. Retzius, 

A. J. 1842.1. — Trout and herring. Wil- 
liamson, H. C. 1896.1. 

Histological structure of the gastric epi- 
thelium. Glinsky, - 1883.1; Kolster, R. 
1907.1; Pilliet, A. H. 1893.1, 1894.1; 
Stirling. W. 1884.1; Biedermann. W. 
Add. 1875.1; Bischoff, T. W. Add. 1838.1. 

Histology of the gastric or peptic glands. 
(Edinger concluded that these contain only 
one kind of cell which is not homologous 
with either the "central” or the "parietal” 
cells of the mammalian stomach.) Cattaneo, 
G. 1886.1, .3, 1892.1; Edinger, L. 1876.1: 
Monti, R. 1898.3; Nussbaurn, M. 1882.1; 
Oppel, A. 1896.2; Valatour, M. 1861.1; 
.1- Add. 1879.1. 


Tunica Muscularia 

(The muscular coat of the alimentary 

canal.) , , . , 

Histogenesis of striated muscle in oesopha- 
gus of dogfish. McGill, C. 1910.1. 

Taxonomic characters afforded by mus- 
cular sheath of oesophagus. Gulliver, G. 
1842.1. 1870.2. 

The muscular coat of the stomach and 
intestine in most fishes and in all other 
vertebrates consists of an inner circular 
and an outer longitudinal layer of smooth 
muscle fibers. However, in some teleosts, 
Cobitis (Misgurnus). Solea. Syngnathus. 
and Tinea, the striated fibers of the oesoph- 
agus are continued into the w’alls of the 
stomach and intestine where they are dis- 
posed in an inner circular and an outer 
longitudinal layer, in addition and external 
to the two inner layers of smooth fibers. 

For a general discussion, see ★Oppel, A. 
1896.1 (pt. 1, p. \ for conditions in Syn- 
gnathus, see Pilliet, A. H. 1885.1 ; discovery, 
in Cobitis. Budge, J. Add. 1847.1. 

Solea sp. has an inner striated circular 
layer and an outer smooth longitudinal 
layer. Oppel, A. 1896.1 (pt. 1, p. 77); 
Valatour, M. 1861.1. 

Structure, histology, etc., of striated lay- 
ers of intestine of tench. Tinea vulgaris. 
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Alimentary Canal — Coni' d. 

Du Bois-Reymond, R. 1890.1; Molin, R. 
1850.2; Oppel, A. 1896.1 (pt. 1, p. 74); 
Retterer, E. <fe Leli^vre, A. 1909.1. 

Experimental results of induction current, 
curare, etc., reveal specific rapid and slow 
reactions respectively of striated and non- 
striated fiber s . ★Mahn, R. 1898.1. — Com- 
ment on this. Wood, H. C. 1898.1. 

INTESTINE 

For a comprehensive general treatise, in 
German, see ★Jacobshagen, E. 1911.1. 

For a full review in French, see ★Yung, 

E. J. Add. 1899.1. 

For the lymphatics of the intestine, see 
Special parts under Lymphatic under Cir- 
culatory system. 

Variations in length of intestine, influ- 
ence of food upon length, etc. BaWk, E. 
1903.1; Bloch. A. 1904.1. 

Cloacal epithelium of Selachii. List, J. 
H. 1884.1, 1885.1, Add. 1884.1, 1886.1. 

Peritoneum or serous envelope of the in- 
testine in Pleuronectidce. Sauvage, H. E. 

1908.1. 

Pigmentary cells of the intestine. Oppel, 
A. 1889.1. 

Bursa Entiana or duodenal segment of the 
intestine of Selachii, anatomy. Redeke, H. 
C. 1900.1, .2. 

Papers dealing primarily with the histo- 
logical structure of the intestinal epithelium. 
Arcangeli, A. 1906.1-1909.1; Bizzozero, 
E. 1904.1; Drzewina, A. 1912.1; Edinger, 
L. 1876.1, Add. 1887.1; Fuhrmann, O. & 
Yung, E. {Lota) 1900.1; ★Pictet, A. 
1909.2; Sullivan, M. X. 1905.1; Sundvik, 
O. 1907.1; Waalewyn, H. W. 1872.1; 
Yung, E. J. 1898.2; Garel, J. Add. 1879.1; 
Pogonowska, I. Add. 1912.1. 

Other papers on the structure and develop- 
ment of the intestine. Cajetan, J. 1883.1; 
Cattaneo, G. 1886.2, Add. 1886.1, .2; 
★Egounoff, S. 1907.1; Egounoff, S. & 
Yung, E. 1907.1; GemmUl, J. F. 1899.1; 
★Howes, G. B. 1890. 2, .3; Knauthe, K. 

1897.1. 1898.1; Pilliet, A. H. 1885.1; 
Piper, H. 1902.3; Rathke, M. H. 1820.1, 
1825.2; Reinhard, W. 1888.1; Grimm, 

J. D. Add. 1866.1; ★Maurer, F. Add. 

1906.1. 

Structure and development, including the 
histological structure of the epithelium in 
various groups of fishes. 

Cyclostomata. — Petromyzon. Claypole, 
A. M. 1895.1. — Myxine. Cole, F. J. 

1905.1 (v); Maas, O. 1899.1; Schreiner, 

K. E. 1899.1. 

Dipnoi. — Lepidosiren. Ehlers, E. H. 

1895.1. — Neoceratodus. ★Neumayer, L. 

1903.1.1904.1. — Protopterus. Laguesse, 
G. E. Add. 1890.1. 

Ganoidei; Amia and Acipenser. Hilton, 
W. A. 1900.1; ★Hopkins, G. S. 1892.1, 

1893.1. 1895.1; Macallum, A. B. 1886.1. 
Selachii. Duvemoy, G. L. 1835.1; Hel- 

bing, H. 1903.1; Petersen. H. 1908.1. 
— Scyllium. Guieysse-Pellissier, A. 1911.1, 

1912.1. 1913,1. — Hypnos subnigrum. 

Howes, G, B. 1890.3. — Manta. Mazza, 


F. 1891.1. — Carcharias. Steenstra- 

Toussaint, A. J. 1843.1. 

Teleostei. — Clarias. Bohme, R. 1904,1. 
— Clupea. Day, F.1882.2. — Anarrhichas. 
Haus, G. A. 1897.1. — Macruridce. 

★Krumbholz, J. 1910.1. — Ameiurus. Ma* 
callum, A. B. 1884.1. — Regalecus. Mazza, 
F. 1900.1,1901.1. — Teleostei. Nusbaum- 
Hilarowicz, J. 1915.4. — Cyprinidoe. 

Pictet, A. 1909.1, .2, — Plectognathi. 

Ros5n, N. 1912.1. — Gadus. Thesen, J. 

E. 1890.1. — Luvarus. Haller, B. Add. 

1881.1. 

Structure, including the intestinal epithe- 
lium, in the loach, Cobiiis {Misgumus). 
This form has capillary blood-vessel plexuses 
in the walls of the submucosa. Calugareanu, 
D, 1907.1; Eberth,C.J. 1862.1; Leydig, 

F. 1853.2; Lorent, H. 1878.1; Lupu. H. 

1907.1, 1908.1, Add. 1909.1, 1914.1; 

Paneth, J. Add. 1889.1. , . . 

For the use of the intestine by Cobitis m 
breathing, see Intestinal respiration under 
Respiration. 

Lateral position of vent in Amphioxus. 
Wilder, B. G. 1874.1. 

Appendix Digitiformis or 
** Rectal gland " 

Called also digitiform gland, processus 
digitiformis, and superanal gland. It is 
situated in the terminal portion of 
testine of Elasmobranchii and is possibly 
homologous with the caecum coli of higher 
vertebrates. I 

Anatomy, development, and possible fun^ 

tions in Selachii. Blanchard, R. 1878. 1,^» 
1882.2; Crawford, J. 1901.1; ★Howes, G. 
B. 1890.2; Mazza, F. 1898.1; Morgera.A- 

1910.1, 1914.1; Pixell, H. L. 1908.1; 
Sanfelice, F. Add. 1889.1. 

Structure in Chimeera. Mazz^ r « ® 
Perugia, A. 1894.1; Leydig, F. Add. 

1851.1, ^ , 

For references to the possibly homologous 

intestinal coecum of some teleosts, see Howes, 

G. B. 1890.2; see also Budge, J. 1848.1. 


Appendices pyloricss or 
Pyloric c»ca 

Structure in Teleostei. Hyrtl, C. J- 
165.1; ★Kostanecki, K. 1913.1. 
dmonidoE. Cattaneo, G. 1900,1; 

1887.4, .5; Kner. R. 185M, 852. . 

Centrarchidee. Johnson, K. W- 
■ Centrolophus. Riggio, G. 1894.2. 
iphias. Rosenthal, F. 1824.1. 

For the functions of the pyloric appei^- 
es, see Intestinal digestion under i^i- 

stion. ... 

Pair of cceca of anterior part of intestine 

Greenland shark (L(Bmar(ru5). Gegen- 

lur, C. 1892.1; Turner, W. 1873.1. 

Spiral Valye 

Structure and development, chiefly Se- 

:hii. Duvemoy, G. L. 1833.1, 1830. , 

Kantorowicz, R. mm 2* 

198.1; NeuvOle. H. 

Parker. T.J.1886.1: Ruckert.J. 1896^- 

Earliest references and figur^. 

?rrault. C. Pre-Linn. 1671 ,1- — 

N. Pre-Linn. 16 W. 2-1675.1. 
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L. 1911.1; Vogt, C. C. & Yung, E. 1888.1; 


Spiral valve in Plagioslomi and Cera- 
iodu8. {Fioures.) Carman, S. 1913.1. 

Coprolites or petrified faces: fossilized 
moulds of the spiral volte, accompanying 
remains of fossil fishes. Dean, B. 1909.5; 
l^eydig, F. 1896.1; Neumayer, L. 1904.2, 
1914.1; Sacco, F. 1886.1; Fischer von 
Waldheim, G. Add. 1835.1. . . , ^ 

Manner of formation of helicoidal f<Bce^ 
in Protopterus. Dean, B. 1903.4; Vail- 
lant, L. L. 1896.6. 


ANATOMT AND MOEPHOLOGY 

The present section includes only works on 
the general anatomy and morphology of fishes. 

References to the structure and morphology 
of individual organs and 8>’st€ms, occur under 
these topics. 

For the morphology of fossil fishes see under 
the fishes in the Systematic Section. also 
the section on Palaontology. 

For general accourUs on the anatomy of 
fishes, with references to the literature, etc., 
see ★Bridge, T. W^. 1904.1; ★Kerr, J. G. 

1910.1. 

Various topics; unity of the gnathostome 
type, ground plan of vertebrate structure, 
the morphological method, etc. Ayers, H. 
1906.1; Hilgard, T. C. 1871.1; Jaekel, 
O. 1896.2, 1906.1; Kerr. J. G. 1906.1, 
1910.2; Gill, T. N. Add. 1881.3. 

Miscellaneous, unimportant, and un- 
classified items on the anatomy of fishes. 
Autenrieth, J. H. 1800.1; Batarra, G. 
1771.1; Davy. J. 1839.2; Jaquet, M. 
1894.1; Kuhl, H. & Hasselt, J. K. 1820.1, 
1824.1; Monro, A. 1785.1, 1787.1; New- 
ton, E. T. 1895.1; Rabuteau, A. P. & 
Papillon, F. 1874.1; Rawitz, B. 1882.1; 
Schneider. J. G. 1787.1, 1795.1; Stan- 
nius. F. H. 1839.1; Szibenliszt, M. 1841.1; 
Vicq-d’Azyr, F. 1776.1; Winkler, G. 

1876.1. 

Early writings on anatomy, references in 
Pre-Linn, section. ★Artedi, P. 1738.1; 
Francese, G. G. 1625.1 ; Gering, J. 1727.1 ; 
Germano, F. 1625.1; Hebenstreit, J. 
1733.2; Jacobaeus, O. 1696.1-1710.1; 
Koenig, E. 1687.1; Leeuwenhoek. A. 
1684.1-1694.1; Preston, C. 1698.1; 
Roberg, L. 1749.1; ★Scheuchzer, J. J. 
1703.1; Steller, G. W. 1753.1. 

Comparative anatomy of vertebrates 

(Text-books, manuals, handbooks, etc., 
on comparative anatomy including fishes). 

Text in English. Cuvier, G. L. 1802.1; 
Gegenbaur, C. 1878.2; Home, E. 1814.1; 
Huxley, T. H. 1871.1; Jones, T. Rymer, 
1861.1; Kingsley. J. S. 1912.1; Parker, 
T. J. 1884.1; Rolleston, G. 1870.1, 1888.1; 
Todd, R. B. 1859.1; Owen, R. 1846.1, 
1866.3; ★Wiedersheim, R. E. 1897.1. 
— Pre-Linn, treatises. Collins, S. 1685.1; 
Monro, A. 1744.1. 

Text in French. Chatin, J. 1880.1; Cu- 
vier, G. L. 1800.1, 1817.1, 1829.1, 1836.1; 
Edwards, H. M. 1857.1; Humboldt, F. 
H. & Bonpland, A. J. 1805.1; Vialleton, 


Caru.s. C. G. Add. 1833.1. 

Text in German. Brandt, A. T. 1911.1; 
Brul, C. B. 1877.1; Carus, C. G. 1818.1; 
Cuvier, G. L. 1809.2. 1831.1. 1846.1; 
★Gegenbaur, C. 1859.1, 1864.3, 1870.1, 

1874.1, 1878.3, 1898.1; ★Haller. B. 
1904.1; Humboldt, F. H. & Bonpland, 
A. J. 1806.1; Kuhl, H. 1820.1; Mayer, 
A. F. 1835.1; Nuhn. A. 1878.1 ; Schneider. 
A. F. 1879.1; Siebold. C. T. & Stanmus, 
F. H. 1845.1, 1846.1, 1854.1; Stanmus, 

F. H. 1846.2..3; Vogt. C. C. & Yung. E. 
1885.1; ★Wiedersheim, R. E. 1884.1, 

1886.1, 1898.1, 1906.1; Schimkewitsch, 

W. Add. 1910.1. . , ^ ^ 

Text in Italian. Canestrini, G. 1869.1; 
Doria. G.. Ferrari, S. M. <fe Lessona, M. 
1861.1-1869.1. 

Text in Latin. References in Pre-Linn. 
section. Bartholinus, C. 1611.1; Blasius, 

G. 1667.1-1681.1: Commelin, C. 1667.1; 
Fabri. P. J. 1656.1; Severinus, M. A. 
1645.1; Valentini, M. B. 1720.1; Wot- 
ton, E. 1552.1. 

ANATOMY AND MOEPHOLOGY 

OF THE FOLLOWING GROUPS 

OF FISHES 

CEPHALOCHOEDATA 

(The Leptocardii or Lancelets, 
marine acraniate chordates.) 

General treatises. Cooper, C. F. 1903.1; 

★ Delage, M. Y. & H^rouard, E. 1898.1; 

★ Lonnberg, A. J. 1901.6. 

Anatomy of Amphioxides, 
a pelagic form 

Researches. Gibson, H. O. 1910.1; 
★Goldschmidt, R. Add. 1906.1. 

Anatomy of Amphioxus, 
a littoral form 

General treatises. ★Burchardt, E. 
1900.1; ★Herdman, W. A. 1904.1; 
Rohon. J. V. 1882.2; ★Rolph. W. 
1875.3; Stieda. L. 1873.1, .3; ★Willey, 
A. 1894.1; Thomson, J. A. Add. 1912.2. 

Anatomical-histological researches on the 
anatomy of Amphioxus. Andrews, E. A. 
1895.1; Costa, O. G. 1843.2; Filippi, F. 
1845.1; Goodsir, J. 1841,2, 1844.1; 
Hasse, J. C. 1876.2; Hoeven, J. 1841.2; 
Joseph. H. 1900.1, 1902.1; ★Lankester, 
E. R. 1875.1. 1889.1; ★Langerhans, P. 
1876.2; Marchand, W. 1909.1; Mar- 
cusen, J. 1864.2; ★Muller. J. 1841.2; 
Neal. H. V. 1915.1; Rathke. M. H. 
1841.1; Rice. H. J. 1880.1; Wijhe, J. W. 
Add. 1893.1. 

Anatomy of Asymraetron, 
a littoral form 

Andrews, E. A. 1894.1; Morris, E. R. 
& Raff. J. 1909.1. 

CYCLOSTOMATA 

Myxinidse 

General treatises on anatomy of Myxi- 
noids. ★Cole, F. J. 1906.1, .9; Dean, B. 
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{Japanese forms) 1904.7; ★Muller, J. 
1834.1, 1843.3. 

Anatomy of Myxine. Abildgaard, P. C. 
1792.1; Beard. J. 1893.2; Bloch, M. E. 
1792.1; Meckel, J. F. 1821.1; Putnam, 

F. W. 1874.1. 


Bdellostomatidae 
Bdellostoma. Ayers, H. 1894.1. 

Petromyzontidffi 

Anatomy of Ammocoetes, the larval 
form of Petromyzon. ★Julin, C. 1887.6, 
1889.1; Quatrefages, J. L. 1849.2; 
Rathke, M. H. 1827.1 (iii); Schaffer, J. 
1895.2; Zhuk, V. 1907.1, 

Andtomy of Petromyzon. Born, G. 
1827.2, 1828.1; Carus, C. G. 1816.1; 
Desmoulins, L. A. & Magendie, F. 
1822.1; Gulliver, G. 1870.1, 1872.1; 
★Langerhans, P. 1873.2, 1876.1; ★Lu- 
bosch, W. 1904.3; Nestler, K. 1890.1; 
Panizza, B. 1843.1, 1845.1, 1846.1; 

Parker, T. J. 1884.1; ★Rathke, M. H. 

1823.1, 1825.1. 1827.1 (iii); Schloesser, 

G. 1848.1; Walbaum, J, J. Add. 1778.1, 
1783.1; Bronzer, J. H. Pre-Linn. 1626.1; 
Frisch, J. L. Pre-Linn. 1740.4; Wald- 
schmid, W. U. Pre-Linn. 1700.1. 

Anatomy of Geotria and Mordacia. 
★Woodland, W. N. 1913.2. 

PISCES 

ELASM OBBANCHU 

Anatomy, especially skull, vertebrcz and 
limbs. Hubrecht, A. A. 1876.3. 

For the latest and most complete work on 
the morphology of the Elasmobranchii, see 
J. F. Daniel, “The Elasmobranch Fishes.” 
Berkeley, California, 1922. 334 pp., 260 
figs., and a full bibliography. 


Anatomy and morphology of Plagios- 
tomes. Garman, S. 1913.1; Kleberg, O. 
1868.1; Muller, J. 1842.3; Miiller, J.& 
Henle, F. 1841.1; Redeke, H. C. 1899.1; 
Retzius, A. A. 1819.1; Robin, C. P. 
1846.6. 

Selachii 

(includiug unnamed sharks) 


Structural peculiarities of sharks. Costa, 

O. G. 1857.3; Mitchill, S. L. 1803.1; 
★Pavesi, P. 1874.1, 1878.1; Jensen, A. 
S. Add. 1914.1; Boccone, P. Pre-Linn. 
1720.1; Schonevelde, S. A. Pre-Linn. 

1624.1. ^ ^ ^ 
Anatomy of various sharks. — Selache. 

BlainvUle, H. M. 1811.1; Gerv^ais, F, L. 
& H. F. 1876.1, 1877.1; Home, E. 

1809.1, 1813.1; ★Pavesi, P. 1874.1.— Lo?- 

margus. Burckhardt, C. R. 1900.1; 
(ialderwood, W. L. 1885.1; ★Helbing, 

H. 1902.1, 1904.1. — Euprotomicrus. 

Cunningham, R. O. 1899.1. — Chlamy^ 
doselachus. ★Garman, S. 1885.2, .5. 
— Squatina {fossil). Hasse, J. C. 1876.1; 
★Wils, H. B. 1844.1. ^ Pristiophorus. 

★Jaekel, O. 1891.2. — Spinax. ★Jaquet, 
M. 1897.2. — Acanthias. Kingsley, J. S. 
1907.1; Griffin, L. E. Add. 1907.1. — 


Echinorhinus. Kyle, H. M. 1900.4; 
Turner, W. 1875.1. — Alopias (Alope- 
cias). Kneeland, S. 1847.1; Trois, E. F. 

1882.1. — Scymnus. Kneeland, S. 
1847.2; Parker, T. J. 1882.1. —Car- 
charodon. Parker, T. J. 1887.1. — Squa- 
lidcB. Retzius, A. A. 1819.1; Vrolik, G. 

1826.1. 1828.1. — CerUrophorus. Wood- 
land, W. N. 1906.1. —Carcharias. Wy- 
man. J. 1854.3; Haro, A. Add. 1839.1; 
Boccone, P. Pre-Linn. 1720.1; Kanold, 
J. Pre-Linn. 1721.1; Steno, N. Pre-Linn. 

1667.1. — Centrina. Jacobaeus, O. Pre- 
Linn. 1680.1. 

Batoidei 

Anatomy of Torpedo. Boll. F. 1874.1, 
1876.1; Calamai, L. 1845.1; Chiaje, S. 
delle 1840.1, .2; ★Fritsch, G. T. 1890.1; 
Hunter. J. 1774.1, Add. 1774.1; Jaco- 
baeus, O. Pre-Liun. 1680.2; Ingrams, 
Pre-Linn. 1750.1; Kaempfer, E. Pre- 
Linn. 1720.1; Lorenzini, S. Pre-Linn. 
1678.1-1720.1. 

Anatomy of Raja. ★Ewart, J. C. & 
Matthews, J. D. 1885.1; Langguth, G. 
A. 1774.1, 1776.1; Leydig, F. 1852.1; 
Metz. C. W. 1912.1; Retzius, A. A. 
1819.1; Stephan. M. 1779.1; Moeh- 
ring, P. H. Pre-Linn. 1742.1; Ruysch, F. 
Pre-Linn. 1720.1; Steno, N. Pre-Linn. 

1664.1. ^ Q 

Disceus and Potamotrygon. Garman, 

1877 2 

Narcine. Henle, F. G. 1834.1. 


Holocephali 

General treatises on the morphology of 
Chimceroid fishes. ★Dean, B. 1906.1; Gar- 
man, S. 1904.1. ^ ^ 

Anatomy of Chimoera. Hartmann, K. 
1876.1; ★Jaquet, M. 1897.2; Mazza, F. 

1895.1. — Callorhynchus. Jaquet, M. 

1897.2; ★Schauinsland, H. H. 1903.1. 


dipnoi 

Anatomy of recent forms. ★Ayera, H. 

85.1, 1893.2. — of Devonian forms. 

atson, D. M. <& Day, H. 1916.1. _ 
Morphology of Lepidosiren. Bi^hon, 

W. 1840.1, Add. 1840^: 

1845.1; Lankester, E. R. {E^ellent 
ure) 1896.1. —Ceratodus (l^ooc^a- 
lus). Castelnau. F. L. 1^6.1; ★Fur- 
inger, M. 1913.1; Gunther, A. 1871.4, 
ixley, T. H. (Fine 
quet, M. 1897.2; Marg6, T. 

5emon, R. W. 

faquet, M. 1897.2; Jardine, W. IglLi* 
ein, E. E. 1864.1; A. 

60.1; L&nkester. E. R- 

96.1; Macdonnell, R. 1^0.1; 

1839.1,.2, 1841.1; ★Parker. W. N. 

88.2, 1889.2, 1892.1. 

aANOIDEI^ 

Recent forms. Miall. L. C. 1872.1. 
70 1- ★Miiller, J. 1844.2, 1840.1, 
—Devonian forms. Watson, 

M.’& Day, H. 1916.1. . t t 

natomy of 

Wilder, B. G. 1877- 1* 

Craigie. D. 1830.1; ★Kittary, 
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M. 1850.1; Koelreuter, J. G. 1771.1; 
Zograf, N. Y. 1887.1,.2; O.. D. G. Pre- 

Linn. 1703.1. — Scaphirhynckus. Brutzer, 

G. G. 1859.1; ★Ivanzov. N. 1887.1. — 

Polypierus. ★Budgett, J. S. 1900.4, .5, 

1902 . 1 , . 2 , 1907.1; Geoffroy-Saint- 

HUaire, E. F. 1802.2..3; Leydig. F. 
1854.1; ★Pollard, H. B. 1891.1, .2. — 
Amia. Franque, H. 1847.1. — Polyodon. 
Handyside, P. D. 1875.1; Wagner, A. 

1848.1. — Calamoichthys. Traquair, R. 

H. 1866.1, 1871.1. 

TELEOSTEl 

Marine forma. Holt, E. W. 1894.1. 

Sub-order Acantbopterygii 

Jugulares. — Anatomy of Ophidium. 
Broussonet, P. M. 1781.1; Schelhammer, 
G. C. Pre-Linn. 1707.1. 1712.2, 1720.1. 

— Uranoacopua. Facciol^^, L. 1883.1. 

— Blenniidee. Forchhammer, T. 1819.1. 
Anarrichadidea. Gill, T. N. 1911.2. 

Kurtiformes. — Anatomy of Kurtua. 
Beaufort, L. F. Add. 1914.1, .2. 

Perciformes. — Anatomy of Scicena. 

Robin, C. P. 1847.3. 

Scleroparei. — Anatomy of Trigla. 
Deslongchamps, J. A. 1843.1. — Cyclop- 
tenia. Faivre, E. 1856.1; Rathke, M. H. 
1822.1; Schelhammer, C. C. Pre-Linn. 

1707.1. 1712.1, 1720.1; Tyson. E. Pre- 
Linn. 1686.2. — Ophidian. Retzius, A. 
J. 1833.1. — Affriopua. Stenhouse, A. 

1894.1. 

Scombrifonnes. — Anatomy of Xiphiaa. 
Grant, R. E. 1828.1; Koelpin, A. B. 
1770.1; Walbaum, J. J. 1789.1; Bartho- 
lin, T. Pre-Linn. 1641.1-1678.1; Faber, 
J. Pre-Linn. 1693.1; Hartmann, P. J. 
Pre-Linn. 1693.1, 1695.1; Schelhammer, 
G. C. Pre-Linn. 1707.1. — Thynnua. Jur- 
ine. L. 1821.1. — Orcynua {male) . McIn- 
tosh, W. C. 1886.3. — Luvarua. Trois, 
E. F. 1867.2, 1876.3; ★Haller, B. Add. 

1881.1. 

Teeniosomi. — Anatomy of Trachyp- 
terua. ★Meek. A. 1890.1; Vayssi^re, A. 
1908.2; Carruccio, A. Add. 1895.1. — 
Regalecua. Powell, L. 1879.1. 

Zeorhombi. — Morphology of Pleuro- 
nectidcB. Cole, F. J. 1902.1 ; Cunningham, 
J.T. 1902.3; Kyle. H. M. 1900.5; Thilo, 
O. 1910.1. — Pleuronectea. Autenrieth, 
J. H. F. 1800.1; ★Cole, F. J. & John- 
stone, J. 1901 . 1 ; Koelreuter, J. G. 

1791.1. — Grammicolepia. Shufeldt, R. 
W. 1889.1. 

Sub-order Anacanthini 

Anatomy of Lotella, Beattie, J. M. 

1891.1. — Gadua. Koelreuter. J. G. 
1769.1; M’Alpine, D. 1881.1; Schager- 
8tr5m, N. O. 1831.1; Guenelloni, — . Pre- 
Linn. 1686.1. — Lota. Hoffmann, M. Pre- 
Linn. 1722.1. 

Sub-order Apodes 

Anatomy of Anguilla. Costa, O. G. 

1850.2. 1851.2; Ishikawa, C. 1898.1; 
Lagberg, J. O. 1821.1; Langguth, G. A. 
1778.1; Schloesser. G. 1848.1; Muralt, 
J. Pre-Linn. 1688.1; Peyer, J. C. Pre- 


Linn. 1688.1. — Eurypharyngidae. Gill, 
T. N. & Ryder, J. A. 1884.3. — Hel- 
michlhya. KoUiker, R. A. 1853.1, .2. — 
Chlopaia. Supino, F. 1905.1. — iSouren- 
chelya. Supino, F. 1905.2. — Todarua. 
Supino, F. 1905.3. — Conger. Yarrell. W. 

1831.2. — Ophiaurua. Knox, F. J. Add. 

1870.1. 

Sub-order Catoateomi 

Anatomy of Amphiaile, Centriacua, and 
the Aulosiomidae. ★Jungersen, H. F. 

1908.1. — Solenostomidae. ★Jungersen, 
H. F. 1908.1. 1910.1; Willey, A. 1909.2. 

— Syngnathidce . ★Jungersen, H. F. 
1908.1; Noll, F. C. 1879.1. — Pegaaua. 
Jungersen, H. F. 1910.1, Add. 1914.1. 

— Syngnathua. Rathke, M. H. 1830.1; 
Retzius, A. J. 1833.1. — Hippocampua. 
Ryder, J. A. 1882.2. 

Sub-order Haplomi 

Anatomy of Eaox. Giltay, C. M. 1832.1, 
Add. 1833.1; Needham, W. Pre-Linn. 

1720.2. — Poeciliidce. ★Langer, W. F. 

1913 . 1 . — Lebias. Mazza, F. 1897.1. 

— Glaridichthya . Philippi, E. 1908.1. — 
Phalloalethus. Regan, C. T. 1913.14. 

Sub-order Heteromi 

Anatomy of Fieraafer. ★Emery, C. 

1880.1. . 2; Nusbaum, J. & Bykowski, 
L. 1904.1. 1905.1. 

Sub-order MalacopterygU 

Anatomy of Salmonidce. Agassiz, J. L. 
& Vogt, C. 1845.1. — Scleropagea. Cas- 
telnau, F. L. 1876.1. — Clupea. Day, F. 
1879.1; Schonevelde, S. A. Pre-Linn. 
1624.1; Severinus, M. A. Pre-Linn. 

1720.1. — Gymnarchua. Erdl, M. P. 

1846.2. . 3: Fritsch. G. T. 1885.1; Hyrtl, 
C. J. 1856.1. — Slernoptixina. Handy- 
side, P. D. 1839.1. — Heterotis. Hyrtl, 
C. J. 1854.1. — Mormyrua. Hyrtl, C. J. 

1856.1, Add. 1849.1. 1850.1; ★Marcusen, 

J. 1853.1. 1854.2. 1864 . 1 . — Coregonua. 
Koelreuter, J. G. 1770.2. 1773.1. — 

Cyclothone. Nusbaum. J. 1912.1. — Clu- 
panodon. Taylor, J. 1831.2, 1835.1. 

Sub-order OatariopbTsi 

Characinidffi. — General treatise on 
anatomy of Characina. Muller, J. & Tros- 
chel, F. 1845.1. — Visceral anatomy. 

Rowntree, W'. S. 1903.1. 

Cyprinidfie. — Anatomy of Tinea. 
★Andres, A. 1899.1. — Leuciacus. Ayres. 
W. O. 1848.3. — Cj/pnnus. Gaspard, B. 

1828.1, 1830.1; Koelreuter, J. G. 1770-1; 
Steno, N. Pre-Linn. 1673.1. — Caraasius. 
Hirsch, J. 1912.1. — Misgumus. Rouge- 
mont. P. A. 1875.1, 1876.1. 

Gymnotidae. — Anatomy of Gymnotua. 
★Ballowitz, E. 1897.4; Chiaje. S. delle 
1848.1; Cleland, J. 1886.3; Knox. R. 
1824.1; Letheby, H. 1843.1. .2; ★Sachs, 
C. 1877.1, .2; Valentin, G. G. 1842.1. 

Loricariidae. — General account of anat- 
omy of Loricariidee . ★Rauther, M. 1911.1. 
— Rhinelepia. Carruccio, A. 1903.1. — 
Hypostomua. ★Weyenbergh, H. 1878.3. 
Siluridae. — Anatomy of Malapterurua. 
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Cleland, J. 1858.1; ★Fritsch. G. T. 
1886.5, 1887 . 1 ; Goodsir, J. 1858.1. — 
Clarotes. Hyrti, C. J. 1858.2, 1859.1. 
— Saccobranchus . Hyrti, C. J. 1854.4; 
★Pape, C. 1914.1. — Silurus glanis 

★Jaquet, M. 1898.1, .2; Hartmann, P. J. 
Pre-Linn, 1688.1; Schonevelde, S. A. 
Pre-Linn. 1624.1. — S.batrackus. Taylor, 
J. 1831.2, 1835.1. — Ameiurus. Macal- 
luin, A. B. Add. 1884.1. 

Sub-order Pediculati 

Anatomy of Lophius. Ent, G. Pre-Linn. 
1668.1; Koenig, E. Pre-Linn. 1695.1. 

Sub-order Percesoces 

Anatomy of Hemiramphus. Dieckmann, 
P. 1904.1. — Mugil. Knox, F. J. 1872.1. 
Tetragonurus. ★Mettenheimer, C. F. 

1854.1. — Centrolophus. Rennie, J. 

1907.1. — Coins and Ophiocephalus. 
Taylor, J. 1831.2, 1835.1. — Anabantidoe. 
Brtining, C. Add. 1914,1. 

Sub-order Plectognathi 

General treatise on anatomy of the Plec~ 
tognaths. ★Kaschkaroff, D. N, Add. 

1914 . 1 . — Afo/a (Or//ia(7om(rus). Agassiz, 
L. 1856.5; ★Andersson, L. G. 1900.1; 
Beauregard, H. 1893.1; Cleland, J. 
1862.1; Goodsir, J. 1841.1, 1868.1; 
Harting, P. 1865.3: Jourdain, S. 1871.1; 
Parker, T. J. 1897.1; Wahlgren, F. 
1867.1; Wellenbergh, P. H. 1840.1; 
Barlow, W. Pre-Linn. 1744.1; Bar- 
tholinus, T. Pre-Linn. 1654.1. — Ran- 
zania, Trois, E. F. 1884.1. 

ANOLIMO 

For specific methods of fishing, such as use 
of Cormorant, Explosives, Kite-fishing, etc., as 
well as methods peculiar to natives of various 
regions, see section on Fishing Methods. 

GENERAL TREATISES 
Text in Dutch. Earliest known work on 
angling. Anon. 719. — For an English 
translation, see Denison, A. 1872.1. 

Text in English. Bowlker, R. 1758.1; 
★Cholmondeley-Pennell, H. 1886 . 2 ; Cox, 
I. E. 1866.1, .2, 1868.1; Henshall, J. A. 
1908.1; Holder, C. F. 1897.1, 1910.3, 
1913.1; Hopkins, P. 1873.1; Hutchin- 
son, H. G. 1904.1; ★Rhead, L. 1908.1; 
Schreiner, W. H. 1841.1; Taylor, S. 
1800.1; Buxton, S. Add. 1902.1. — '*The 
compleai angler.'* ★Walton, I. 1769 . 1 , 

1893.1. — Reprint of Mascall, L. Pre- 
Linn. 1590.1. Satchell, T. 1884.1. 

Guides, handbooks, reference works, etc. 
Alexander, T. 1879.1; Davies, G. C. 
1873.1; Fitzgibbon, E. 1847.1; Her- 
bert, H. W. 1849.1, 1850.1, 1864.1; 

Smith, G. 1799.1; Hallock, C. Add. 
•1873.1; Williamson, T. Add. 1825.1. 

Halieutics or anecdotes, narratives, etc. 
Aflalo, F. G. 1905.2; Badham, C. D. 
1854.1; Boosey, T. 1887.1; Buckland, 
F. T. 1875.1, 1876.1, 1882.1; Martin, J. 
W. 1910.1; Anon. 2^; Dawson, G. Add. 
1883.1; Dumford, R. Add. 1911.1; 
Davy, J. Add. 1855.1. 


American works, with special reference 
to Caiwda and the United States. Brad- 
ford, C. B. 1908.1; Forester, F. 1856.1; 
Norris, T. 1864.1, 1865.1; Penn, R. 
1868.1; Roosevelt, R. B. & Green, S. 

1879.1, 1885.1; Anon. 35; Brown, J. J. 
Add. 1876.1; Camp, S. G. Add. 1911.1; 
Foster, D. Add. 1883.1. 

British works, relating primarily to the 
British Isles. Keene, J. H. 1881.5; Salter, 
T. F. 1814.1, 1820.1, Add. 1841.1, .2; 
Shipley, W. 1838.1; Hofland, T. C. Add. 

1839.1, 

Text in French. Poitevin, M. B. 
1897.1; Albert-Petit, - & others. Add. 
1901.1; Bastien, J. F. Add. 1798.1; 
Fisher, J. Add. 1909.1; La Blanch^re, P. 
Add. 1881.1; Pesson-M. - & Paulin, 
Add. 1864.1; Pigoreau, C. B. Add. 
1828.1; Gamon, C. Pre-Linn. 1599.1. 

Text ii^ German. Bischoff, W. 1864.1, 
Add. 1908.1; ★Borne, M. 1875.2, 1877.3, 

1904.2, Add. 1914.1; Ehrenkreutz, - 
1864.1; Heintz, K. 1911.1; Morbe, J. 
1902.1; Tung. A. 1911.1; Anon. 633; 
Alquen, F. L. Add. 1862.1. 

Bibliographies and catalogues of 
angling literature. {See also section on 
Bibliographies.) Bethune, G. W. 1847.1; 
Burn, J. H. 1820.1; Ellis, H. ISll U 
Fearing. D. B. 1911.1; Kybitz, C. W. 
1893.1; Marston, R. B. 1901.1; 
ing, W. 1836.1; ★Westwood. T. & Sat- 
chell. T. 1883.1; Bohn. J. Add. 1835.1; 

Bibliographies and catalogues of specxai 
collections. — Catalogue of the Bartlett col- 
lection. Albee, L. R. 1891-P — 
of library of W. Booth* Booth, W* lo84-l* 
— Catalogues of the Waltonian 7 

R. W. Coleman. Coleman, R. 

1897.1; Sabin, J. 1866.1. — The bibliog- 
raphy of Izaak Walton's "Compleat An- 
gler." Satchell. T. ISS^.l. — CataUme of 
English xoriiers on angling, etc. bmitn, 
John Russell, 1856.1. 


HISTORICAL MATTER 

Historical sketches of the 
e of all nations. Blakey, R. 185d.1. 
gliih trans. of Anon. 719; thoeorM 
rk on angling. Denison, A. 187^i* 

)tes on the Book of Saint Alhane. Hw 
,od. J. 1810.1, 1816.1. — 

•e in England* Lambert, O. looi- 

53 2 

^ro^es on early angling 

B. 1894.1; Turrell, W. J- 1910.1. 

Pre-Linn»an Treatises, Accounts, etc. 

Qeneral treatUes. Text »" ?: 

rker, T. 1657.1; ★Barnes, J. 1498-J; 
ookes, R. 1740.1; Chetham, J. lo®} }: 
Jennys, J. 1613.1; Moore. J.17211. 
J. 1696.1; Saunders, J- 1724.1. 
les, R. 1662.1. — Oldest Engltsk^^^ 
fishing. Aelfric.990; 

20.1. — The complete trolly. Nob^. 
1682. 1 . — The British angler. V, Uliaro 

1, J. 1740.1. ^ T> icAi) 1: 

Text in French. ★Fortm, P* 

?er. L. 1700.1-1743.1. 
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Text in German. Steinbock, E. F. 

1730.1. 

Books on husbandry. Anon. 725, 
744, 749. 758, 765, 766, 767. 779, 780, 784, 
785,786; Ascham, A. 1549.1 ; Blagrave, 
J. 1669.1; Blome, R. 1686.1; Colerus, 
J. 1656.1; ★Cox, N. 1674.1; EUis, W. 
1750.1; Gauchet, C. D. 1583.1; Grandi, 

L. 1667.1; H., R. 1684.1; Heller, J. 

1582.1; Heppe, C. W. 1753.1, ★Heres- 
bach, C. 1570.1-1658.1; Hildebrand. W. 
1664.1; Jacob. G. 1717.1-1740.1; Mark- 
ham, G. 1614.1; Paciersio, G. 1669.1; 
Platt, H. 1594.1 ; Selincourt. J. E. 1711.1 ; 
Sincerus, A. 1720.1; Worlidge, J. 1669.1. 

Early laws pertaining: to angling. 
Bossow, P. 1618.1; Bruckmann, F. 
1605.1; Fritsch, A. 1702.1: Henchelin, 
C. 1599.1; Isachius, A. 1570.1 : Koleffel, 

M. J. 1684.1; Medices, S. 1586.1; Mor 
de Nigro Monte. G. 1602.1; Ninmero, J. 

1604.1. 

Dictionaries and encyclopasdias. 

Comenius, J. A. 1639.1; Curzon, H. 
1712.1; La Chesnaye Desbois, F. 1751.1; 
Noel, - 1737.1; Smith. G. 1754.1. 

Guides, handbooks, etc. G.. C. 
1705.1; Hartenfels, G. C. 1691.1; Holst, 
G. 1649.1; Howlett, R. 1700.1; Wright, 
W. 1740.1. 

"Piscatory eclogues/' halieutics, 
etc. Giannettasius, N. P. 1685.1, 1686.1; 
Gilbert, W. 1676.1; Sannazaro, J. 1526.2; 
Vorstius, D. C. 1613.1. 

FLY'FISHINO 

General treatises. Halford, F. M. 

1813.1. 1886.1; Horrocks, - 1874.1; 
Orvis, C. F. & Cheney, A. N. 1883.1; 
Ronalds, A. 1836.1; ★Shaw, F. G. 1914.1; 
Shipley, W. 1838.1. 

Pre-Linn. refs. Bowlker, R. 1746.1; 
Foumival, R. 1470.1; KeiJl, J. 1729.1; 
— First writer to mention use oj artificial 
fly. iElian, C. 1533.1. 

Shorter papers on use of the fly. 
Baird. S. F. 1871.46; Bowlker, C. 1758.1, 
1774.1; Caimcross, D. 1862.1; Cart- 
wright, W. 1854.1; Roosevelt, R. B. 
1865.1, .2, 1884.1, .2; Tod, E. M. 1909.1 
(wet)’. Camp. S. G. Add. 1913.1; Hamil- 
ton, E. Add. 1885.1; La Branche, G. M. 
Add. 1914.1; Massas, C. Add. 1861.1; 
Pulman, G. P. Add. 1851.1; Ronalds, A. 
Add. 1883.1. 

SEA riSHINa 

General treatises. ★Bickerdyke, J. 
1896.1; Paske. C. T. & Aflalo, F. G. 
1892.1; Young, L. J. 1865.1. 1872.1; 
Haslope, P. L. Add. 1905.1; ★Holder, 
C. F. Add. 1914.2. 

Various short articles. Lister. J. L. 
1879.1; Lord, W. B. 1862.1. 1863.1; 
Anon. 49; Hudson, F. Add. 1888.1. 

ANOLINO FOR SALMON AND 

TROtrr 

General treatises. Fitzgibbon, E. & 
Young. A. 1850.1; Russell, H. 1911.1; 
Schubart. A, 1907.1; Wells, H. P. 1886.1, 
.2; Younger, J. 1860.1, Add. 1864.1; 


Clarke, K. Add. 1889.1; ★Hardy, J. J. 
Add. 1907.1; Hodgson. W. .Add. 1904.1, 

1906.1. 1907.1; Cotton, C. Pre-Linn. 

1676.1. 

Short popular articles. Baird, S. F. 
1871.38, 1873.45; Barrington. C. G. 
1906.1; Barton, E. L. 1900.1; Bennett, 
T. 1874.1; Cartwright, W. 1874.1; Con- 
way, J. 1861.1; Herbert, H. W. 1853.1; 
Hutchinson, H. G. 1904.1; Matthey, A. 
1883.1; Armistead, W. H. Add. 1908.1; 
Dawson, G. Add. 1876.1; Hallock, C. 
Add. 1890.1; Stewart. W’. C. Add. 1877.1; 
Wilkinson, A. G. Add. 1883.1. 

Salmon and trout hshing in the 
British Isles, chiefly Scotland. Ayrton, 
W. 1853.1; Bertram. J. G. 1889.1. 1890.1; 
Gallichan, W. M. 1908.1; Grimble, A. 

1904.1. Add. 1913.1; Harvde-Brown, J. 
A. 1899.1, 1901.1, .2. 1902.3; Hector. A. 
1861.1; Knox, A. E. 1872.1; Muirhead, 
G. 1903.1; Serope, W. 1843.1; Stirling, 
J. 1883.2; Watson. W. J. 1910.1; Mat- 
son, W. J. Add. 1910.1. 

Salmon and trout fishing in North 
America. — Salmon fishing in Canada. 
Adamson. W. A. 1860.1; Alexander. J. 
E. 1849.1-1860.1; Nettle. R. 1857.1; 
Roosevelt, R. B. 1865.1, 1884.1; ★Sage, 
D. 1888.1. 

In the Vnited States. Buncombe, — 
1874.1; Sage. D., Towmsend, C. H., 
Smith, H. M. Harris. W . C. 1902.1; 
Townsend, J. K. 1839.1, 1840.1; Sey- 
mour, E. Add. 1883.1. 

ANGLING FOR VARIOUS FISHES 

Angling for pike, pickerel, and muskaU 
longe. Chalmers. T. 1879.4; Hutchin- 
son, H. G. 1904.1; ★Martin, J. W. 
1910.2; Pfundheller, J. 1880.1 ; ★Senior, 
W. 1900.1; Pyle, H. Add. 1883.1. 

Tarpon fishing. Harmsworth, A. C. 
1895.1; Turner-Turner, J. 1902.1 ; Church- 
ill. E, G. Add. 1907.1 ; ★Dimoek. A. W. 
Add. 1911.1. — Megalops cyprinoides as 

aflydaker. Wallinger, W. A. 1904.1. 

Angling for tuna. Holder, C. F. 1911.1; 
Osburn, R. C. 1910.4; Pou.ssielgue, E. 
1874; Lambert, T. W. Add. 1907.1. 

Various other angling papers. — Gray- 
ling. Dawson, G. 1878.1; Pritt, T. E. 

1888.1. — Lutianus synagris. Garcia 

Canizares, F. 1911.1. — Black hass. 

Henshall, J. A. 1881.1, 1904.2. —Smell 
(Osmerus). McLellan, I. 1874.2, — Perch. 
Martin, J, W. 1910.2; Senior, W. 1900.1. 
— Striped bass, (Roccus lineatus). Roose- 
velt. R. B. 1865.2, 1884.2; Worth, S. G. 

1912.1. — Roach. Wix, H. 1860.1. 

ANGLING BY REGIONS 

North America. Alaska. Beardslee, 
L. 1879.1; Schwatka, F. 1885.1. 

Canada. D., C. U. 1874.1; Gregory, J. 
U. 1873.1; Hardv, C. 1869.1; King. W. 
R. 1866.1; Philips, B. 1874.7; Bur- 
roughs. J. Add. 1883.1. 

United States. Bean, T. H. 1890.13; 
Dinsmore, A. H. 1902.1; Holder, C. F, 
1908.6; Locke. W. M. 1878.1; Weid- 
mayer, M. C. 1885.1; Gregg, W. H. Add. 
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1902,1; Harris, W. C. Add. 1885.1; 
Muller, J. W. Add. 1909.1; Northrup, 
A. J. Add. 1903.1; Vachell, H. A. Add. 

1901.1. — History of the Schuylkill Fish- 
ing Company, PhU^elphia. Milnor, W. 

1830.1. 1889.1. 

Europe. British Isles. Cox, I. E. 
1877.1; Drayton, M. Pre-Linn. 1613.1. 
— England. Davy, J. 1857.1 {Lake dis^ 
trict); Huegel, A. 1870.1; Blakey, R. 
Add. 1859.1; Cornish, C. J. Add. 1902.1; 
Dewar, G. A. Add. 1899.1. Angling clubs. 
Wheeldon, J. P. 1883.1; Anon. 52.— 
Ireland, Hi-Regan 1887.1. — Scotland. 
Hicks, J. 1855.1; Blakey, R. Add. 1859.2; 
Colquhoun, J. Add. 1841.1; MacVine, J. 
Add. 1891.1; Stoddart, T. T. Add. 1836.1, 
1864.1; Frank, R. Pre-Linn. 1694.1. — 
Wales. Anon. 63. 

France. Henriques, J. 1775.1; Dax, L. 
Add. 1860.1; Kresz, C. Add. 1847.1. 
Germany. — Tegemsee. Stolzle, A. Add. 

1912.1. — Bodensee. Mangolt, G. Pre- 
Linn. 1620.1. 

Luxembourg. Faber, E. Add. 1913.1. 
Russia. Grimm, O. Add. 1883.1. 
Scandinavia. Hintze, A. 1894.1. 

Other localities. — Australia. Aflalo, 
F. G. 1896.1. 

India. Aflalo, F. G. 1904.4; Thomas, 
H. S. 1873.1, 1881.1; Wallinger, W. A. 
1904.1 ; Skene Dhu Add. 1906.1. 

Mexico, Guaymas. Climax 1881.1. 

South America. — Chile. Mullen, W. 

1874.1. -^Brazil. Luccock, J. Add. 1820.1. 


AQUARIA 

For papers on particular aquarium fishes, 
see the following section. 

Miscellaneous papers on the manage- 
ment and care of aquaria. Bettziech, J. 
1868.1; Deister, G. 1880.1; Emelja- 
nenko, P. E. 1908.1; Pellegrin, J. 1910.2 
Reitmayer, C, A. 1914.1; Spencer, L. B 

1900.1. 1903.1; Stansch, K. 1910.1 
Vaillant, L. L. 1892.1; Zemecke, E 

1897.1. — Heating aquaria. Briining, C 
1910.4; Schlieper, G. 1914.1; Supino, F 
1908.5. — Plants in aquaria. Humphreys 
H. N. 1857.1; Schermer, E. 1915.1. — 
Aerating aquaria. Zirzow, P. 1906.1 
Newman, E. Add. 1875.1. 

General treatises on the manage- 
ment of aquaria. Text in — French. 
Coupin, H. 1893.1; Pizzetta, J. 1872.1. 
— Danish. Gundel, E. V. 1888.1. — 

Dutch. Kerbert, C. 1888.1; Roszmazler, 
E. A. 1872.1. — Italian. Lessona, M. 

1864.1. 

Text in English. Bateman, G. C. 1890.1 ; 
Bateman, G. & Bennett, R. 1902.1; 
Butler, H. D. 1858.1; Edwards, A. M. 
1858.1; ★Eggeling, O. & Ehrenberg, F. 
1908.1; Gosse, P. H. 1856.1; Jones, T. 
Rymer, 1858.1, 1868.1; Lankester, E. 
1856.1; Leach, F. S. 1856.1; Lloyd, W. 
A. 1876.1; ★Osbum, R. C. 1912.1, 1914.1; 
Reed, C. A. 1908.1; Seal, W. P. 1885.1, 
1889.1, .2; Tappan, F. L. 1911.1; ★Wolff, 


H.T. 1909.1; Wood, J. G. 1867.1; Col- 
lier, J. H. & Hooper, J. Add. 1866.1; 
Samuels, M. Add. 1894.1; ★Smith, E. 
Add. 1902.1; ★Taylor, J. E. Add. 1901.1. 

Text in German. ★Bade, E. 1896.1, 

1907.2, 1909.1, 1911.1, .2, 1912.1; Brehm, 
A. E. 1869.2; Duerigen, B. 1897.1; 
Graeffe, E. 1861.1; ★Leonhardt, E. E. 

1907.1, 1908.3,.4; Nitsche, P. 1901.1; 
Reuter, F. & Wolterstorff, W. 1912.1; 
Roszmazler, E. A. 1869.1, Add. 1880.1; 
Roth, W. {Diseases) 1912.1; HeUer, C. 
Add. 1914,1; Henkel, F., Baum, H. & 
Stansch, K. Add. 1907.1; Jaeger, G. Add. 

1913.1. 

Marine aquaria. General treatises in 
English. Hibberd, J. S. 1856.1, 1860.1; 
Lankester, E. 1856.1; Humphreys, H. N. 
Add. 1857.1. — in German. ★Miillegger, 
S. 1909.1, 1910.1. 

Miscellaneous papers. Miillauer, M. 
1901.1; Wolff, H. T. 1909.1; Wood, J. 
C. 1867.1. —Artificial sea water for 
aquaria. Hofifman, R. E. 1884.1. 


PRINCIPAL AQUARIA 
Of the world 

For aquaria maintained by the principal 
>ioIogical stations, see Stations & Laboratories, 
mder Fisheries. 

List of fishes exhibited at Giza, Egypt> 
?'lower, S. S. 1904.1. 1910.1. “ 
nent of public aquaria. Mather, F'. 18oU^. 

— Aquarium in Australia. Stead, D. tj. 
L911.1. 

European aquaria. Blake, W. P- 
1884.1; Dean, B. 1896.8; Townsend, O. 
H. Add. 1914.3. „ . 

British Isles, England. 

A.quarium. Francis, F. 1872.1; . 

smith, M. 1874.1: pnt W S. 187^, 
\.non. 339. —London: Crystal Pa^- 
Birchall, E. H. 1876.1; Vouga, P. 187^.1. 

— London, Zool. Garden Aquanum. vai- 
Tier, -.1856.1; Holdsworth, E. W. Add. 

1860.1. — Westmir^sUr, Royal Aquanum. 
Lloyd, W. A. Add. 1875.1. 

France, Pans, Trocadfro Aquanum. 

3eUesme. J. 1886.1; , ,t 

L879.1. — Jardin des Plantes. Lemaout, 

E. 1843.1; Oken, L. 1823 . 1 . 

ium of the Jardin d'acclimatalton. 

le Lavison. E. 1863.1. — 

Wer, Aquarium of International ixpom 

ion. Magnier, E. 1866 A. 
i.quarium. Beaugrand, C. Adch loo • • 

Germany. Berlin Aquanum. \ 

E. 1900.1; Brehm, A. E. 1869-1. 1^1^- 

5chl6mp. V. 1914.1. — 

•turn of the zoological gardens. B^au^. 

1878.1, - Fischer. J. G. 1885.1; Mob^. 

K. A. Add. 1864.1. W! 

Zoological gardens. Schreitmuller. 
^^Neth^lands. Amsterdam Aquanum. 

i^ellegrin, J. 1909.1. , fin 

Portugal, Lisbon. Aquana Vasco da 

rama. Seabra, A. F. 1910.1. 

Aquaria of the Umted S^tes. 

brnia,Los Angeles. Edwards, C L. 191^. 
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— iSan Francisco. Woodward's Aquarium. 

5., O. 1877.1. 

MassachuseUs^ Boston. Gray, A. F. 

1875.1. 

The New York Aquarium. Bean, T. H. 

1897.2, 1898.2; Bristol, C. L. 1901.1, 
1903.1; C., A. P. 1877.1; H.. F. 1876.1; 
Mowbray, L. L. 1910.1; Osbum, R. C. 

1910.1. . 2, 1911.7, .8. 1912.4; Shufeldt, R. 
W. 1901.4, 1903.5, 1907.3, 1915.1 ; ★Town- 
send, C. H. 1903.1, 1905.1, 1906.2. 

U. S. Fish Comm. Aquarium, Washing- 
ton. Reeves, I. S. 1894.1; Seal, W. P. 
1892.1; Shufeldt. R. W. 1897.2, 1899.1. 


AQUARIUM FISHES 

This section primarily contains references 
to the fishes which are commonly kept in aquaria, 
and to those rare or uncommon species which 
have occasionally been introduced from foreign 
lands and exhibited in aquaria. 

Many of these papers are merely notices of 
the exhibition of certain species; others in addi- 
tion contain remarks on their appearance, their 
habits while under observation, their nesting or 
breeding habits, etc. 

In no nation has there been developed a 
greater interest in aquarium fishes than in Ger- 
many. The great majority of the following 
references have appeared in the German aqua- 
rium journals. Among these, especial mention 
may be made of the “ Wochenacnrifl ” and the 
" Blotter fQr Aquarim und Terrarienkunde." 

Many species of fishes have been in- 
troduced in various countries for the pur- 
pose of acclimatization. For these, see 
Introduction and acclimatization under 
Pisciculture. 

For the care of fishes in ponds, see 
Pond Culture under Pisciculture. 

For a comprehensive general work on 
aquarium fishes, comprising the majority of 
those listed herein, see Bibliothek fiir 
Aquarien- und Terrarienkunde, Braun- 
schweig, 1908-14, Heft. 1-37. 

CYCIX)STOMATA 

Petromyzon. Kammerer, P. 1905.1; 
Kuhlmaun, W. 1912.1; Reese, A. M. 
1900.1; SchreitmuUer, W. 1909.2, 1911.2; 
Vieira, L. 1895.1. 

DIPNOI 

Ceratodus. Dean, B. 1906.2, 1912.2; 
O’Connor, D. 1898.1, .2; Ramsay, E. P. 

1871.1, 1876.1; Sclater, P. L. 1898.1, 
1906.1; Sernon, R. W. 1908.1. 

Lepidosiren. Bartlett, A. D. 1856.1; 
Goeldi, E. A. 1898.3; Meerwarth, H. 
1897.1; Muller. F. 1877.1; Wilson, F. 
W. 1867.1. 

Protopterus. Bolau, C. C. 1910.1; 
Braunle, E. 1911.1; Dum6ril, A. H. 
1866.5; Gray, J. E. 1856.1; Harting, 
P. 1858.1; Krauss, F. 1864.1; Lach- 
mann, H. 1891.1; Marno, E. 1873.1; 
Shufeldt, R. W. 1901.1; Dean, B. Add. 

1913.1. 

elasmobranchh 

Torpedo in Berlin aquarium. Du Bois- 
Reymond, E. H. 1884.1. 


For other Elasmohranchii in aquaria, see 
under Spawning in section on Repro- 
duction. 

GANOIDEI 

Acipenser. Baird, S. F. 1874.23; Kam- 
merer, P. 1907.7; Solotnizky, N. F. 
1901.2; Zolotniskif, N. F. 1902.3. 

Amia. Bade, E. 1898.1, 1902.1; HafF- 
ner, C. 1912.3; Hesdorffer, M. 1901.1; 
Sprenger, W. 1901.1. 

Calamoichthys. Jurgens, W. Add. 1906.1. 
Lepidosteus. Bade, E. 1899.5; Schreit- 
muller, W. 1915.10. 

TELEOSTEI 

Acantbopterygii 

Blenniidee 

Blenniidce in general. Emeljanenko, P. 

E. 1909.3. — Blennius. Kammerer, P. 
1903.1; McIntosh, W. C. 1906.2; Rem- 
bold, R. 1909.1, Add. 1906.1; Rheinhold, 
R. 1906.1. 

Centrarchidee 

For an extensive account of Centrar- 
chid fishes in aquaria, see ★Engmann, P. 

1911.2. 

CentrarchidcB in general. Marsson, M. 

1897.1. 

Acantharchus. Mayer, F. 1912.1. 
Apomotis. Milewski, A. 1915.1 ; Schreit- 
muller, W. 1913.1. 

Amblopliles. SchreitmuUer, W. 1912.15. 
Cenirarchus. Engmann. P. 1908.1; 
Finck, M. C. 1911.4; Holtzsche, P. 

1910.1. 

Enneacanthus. Bade, E. 1898.2; 

Bernhard. P. 1914.1; Briining, C. 1910.3; 
Finck, M. C. 1913.1; Jungling, R. 

1909.1; Liebig, T. 1910.1; Pajeken, E. 
E. 1915.2; Weltner, W. 1897.1. 
Eupomotis. Stansch, K. 1911.11. 
Lepomis. Abbott, C. C. 1875.2; Bade, 

E. 1899.6; Sprenger, W. 1903.1. — 
Mesogonistius. Arnold, J. P. 1902.1; 

Bade, E. 1898.7; Emeljanenko, P. E. 
1906.1; Madel, H. 1915.1; Milewski, 
A. 1910.2, 1911.1, 1913.6; Reitz. A. 
1907.1; Schaeffer, W. 1904.1 ; Schubert, 

F. 1914.1; Stansch, K. 1911.7; Brand, 

E. Add. 1914.1; Bruckner, W. Add. 
1914.1; Engmann, P. Add. 1911.2; 

Krattschmar, A. Add. 1914.1. 

Pomoris. Debschitz, H. 1898.1; Jur- 
gens, W. 1901.1; Sprenger, W. 1900.2; 
Wendt. A. 1915.2. 

Ch»todontid£B 

Choetodon. Mullegger, S. Add. 1906.1. 
Scatophagus. Arnold, J. P. 1912.26; 
Beuerle, G. 1912.1; Kruger, B. 1910.1; 
Scholz, E. J. 1911.1; Traber-Klotsche, 

G. 1911.8; Visser, C. 1912.1; Conn, C. 
Add. 1914.5. 

Cichlid® 

For the best general work on Cichlids 
as aquarium fishes, see Engmann, P. 

1911.1. 

General accounts. Conn, C. 1913.1; 
★Engmann, P. 1909.5, Add. 1911.1; 
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Gondermann, K. 1912.1: Klapproth, A. 
1909.1; Milewski, A. 1915.5; Osburn, 
R. C. 1910.2; Pellegrin, J. 1906.3. * 

Acara. Angermann, T. 1908.1 ; Arnold, 

J. P. 1911. 2, .3; Conn, C. 1913.2; Eng- 
mann, P. 1907.1: Geidies, H. 1913.1; 
Haas, H. J. 1908.3; Hartwig, W. 1908.2; 
Hippius, K. 1908.1; Hoptuer, F. 1913.2; 
Hohmann, K. 1912.1; Hopyner, F. 
1913.1; Kurze, R. 1909.1; Leonhardt, 
E. E. 1906.1; Milewski, A. 1912.1, 
1913.1; Meier, A. 1915.1; Muhl, K, 
1913.1; Stang. C. 1913.1; Stansch, K. 
1915.1; Thumm, J. 1907.1, 1912.1; 
Ullmann, K. 1909.1; Aubrv, O. Add. 

1914.1. 

Cichla. Rachow. A. 1913.4. 

Cichlasoma. Arnold, J. P. 1911.7, 
1913.3-1913.6, Add. 1914.2: Aubrj', O. 
1913.1; Borchardt, F. 1913.1; Kruger, 
B. 1912.2; Rachow, A. 1912.2, .3, 1914.3; 
Reitz, A. 1911.2; Reuter, F. 1914.1; 
Schultheis, H. 1909.1; Stang, C. 1913.1; 
Hopfner, F. Add. 1914.1. 

Crenicichla. Marr6, E. 1911.1; Ra- 
chow, A. 1912.4, 1913.6; Briining, C. 
Add. 1914.8. 

Eiroplus. Hohmann, K. 1913.1; Ma- 
zatis, F. 1910.1; Reichelt, J. 1906.3; 
Stang, C. 1913.1; Zimmermann, 

1911.1. 

Geophagus. Arnold, J. P. 1911.14; 
Bade, E. 1899.3; Engmann, P. 1901.3; 
Heynhold, P. 1910.1, 1912.1; Liebig, T. 
1909.1; Liebscher, A. 1901.3; Mair^, E. 
1909.1; Matte, P. 1901.1; Rachow, A. 
1913.4; Schreitmuller, W. 1909.3; 
Schroot, W. 1902.1; Schultheis, H. 
1909.2; Semmer, A. 1902.1 ; Thumm, J. 

1907.2. 

Haplochromis. Liebig, T. 1912.3; 
Reuter, F. 1912.3; Schreitmuller, VV. 
1912.7. 

Hemichromis. Engmann, P. 1909.2; 
Grohmann, J. .1909.2; Hippius, K. 
1909.2; Hoepfel, F. 1913.1; Kruger, B. 
1913.5; Meissner, L. 1910.1; Stang, C. 
1913.1; Stollreither, A. 1913.1; Schroder, 
W. Add. 1906.2. 

Heros. Arnold, J. P. 1911.17, 1913.6; 
Bade, E. 1899.1; Finck, M. C. 1911.2; 
Melnikov, V. S. 1902.1; Schmidt. W. 
1903.1; Steglich, E. 1912.1; Zimmer- 
mann, - 1907.1; Engmann, P. Add. 
1911.1; Liebig, T. Add. 1914.1. 

Heterogramma. Arnold, J. P. 1909.2, 

1910.2. 1913.14; Dreyzehner, - 1912.1; 
Marr6, E. 1909.1; Merwar, L. 1913.1; 
Schulze, L. 1912.1. 

Mesonauta. Grabau, H. 1912.1; Meier, 
A. 1915.1; Muhl, K. 1913.1; Stansch, 

K. 1912.2; Weinhausen, H. 1911.2. 
Nannocara. Arnold, J. P. 1912.16. 
Neetroplus. Hesdorffer, M. 1902.1; 
Kohler, W. 1905.1. 

Paratilapia. Ehnle, H. 1910.6; Geidies, 
H. 1912.1; Huckfeldt, G. P. 1904.1; 
Stettner, P. 1906.1; Klinge, W. Add. 
1914.1. 


Pelmatochromis. Arnold, J. P. 1912.18, 
.19, 1913.15, .16, Add. 1914.12; Drey- 
zehner, - 1911.1, 1912.2; Thumm, J. 
1909.3; Traber-Klotsche, G. 1911.6. 

Pterophyllum. Arnold, J. P. 1911.23, 
Add. 1914.17; Eimecke, W. 1912.1; 

Maas, K. 1913.1; Rachow, A. 1912.13; 
Taenzer, R. 1914.1; Visser, C. 1912.1; 
Conn. C. Add. 1914.2, .4; Evancar, J. 
Add. 1914.2; Osburn, R. C. Add. 1914.3. 

Tilapia. Arnold, J. P. 1912.28, 1913.21. 
Add. 1914.14; Nicolai, E. 1910.2; 
Rachow, A. 1911.15; Schreitmuller, W. 
1911.9; Schiitz, R. 1912.3. 

Uaru. Arnold, J. P. 1913.22. 


Cottidae 

Cottus. Bade, E. 1899.4; Becker, K. 
1909.1; Duncker, G. 1891.1; Fraenkel, 
F. 1913.1; Kammerer, P. 1907.4; Reit- 
mayer, C. A. 1911.3; Schulze, L. 1910.1. 

Gobiidae 

Boleophihalmus. Reichelt, J. 1910.1; 
Rodewald. C. 1913.1; Schreitmuller, W. 

1910.4, 1911.5, 1914.f 
Dortnitator. Mikolay, A. 1909.1 » 
Rachow, A. 1913.8; Reuter, F. 1911.P 
Eleotris. Arnold, J. P. 1911.10, 1913.9, 
.10; Briining, C. 1902.1; Reichelt, J. 
1906.2; Reuter, F. 1913.1, 1914.4, 
Schreitmuller, \V. 1913.3, 1915.8; Schro- 
der, W. Add. 1906.1. 

Evorthodus. Arnold^ J. P* 1912.8 y 
Gobius. Gienke, H- 1912.1; Reichelt, J. 
1906.5; Schermer, E. 1915.2; 
muller, \V. 1910.4; Solotmzky. N. t. 
1901.1; Arnold, J. P. Add. 1914.7. 

Periophthalmus. Arnold, J. F. 190o.o, 
Reichelt, J. 1910.1; Schreitmuller, W. 

^ r\^ A e 


Nandidae 

General account. Arnold, J. P- o. 

Badis. Emeljanenko, P. E. 1907.^. 
Lauppe, L. 1907.1; Leonhardt, E. .b. 
1906 2; Osswald. H. 1913.1; F^ttn^. 
B. 1907.1; Potempa, A. 
nailer, W. 1915.4; Stansch, K. Ada. 

Monocirrus. Kruger, B. 
ewski, A. 1914.2, .8; Reuter, F. 191d.iJ. 

Stansch, K. 1913.4. 

Nandus. Reuter, F. 1913.3. lonfi*? 
Polycentropsis. Arnold. J. P* J ; 

1908.2, 1912.22; Brand, F. N. 1910.1. 

Krasper, E. Add. 1914.1. 1909.7, 

Polycentrus. Arnold, J. F. ,, 

1910.3' Engmann, P. 1910.1; 

H. 1913.4; PfeifTer, K. 1910-1: ^chiJ ^ 

L. 1912.2; Siedentopf.O. 1915.1. V 
terberg, J. 1915.2; Geides. H. Add 

1914.1. 

Oephromenidae 

For the most comprehensive work on 
Macropodes in aquaria, sec Stansch. K. 

Bella pugnax (Ihe 

A.mold. J. P. 1904.2: Bade. E. 1^-4 
Bause, B. 1897.1; Braun, J. O. 
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Braunschweig* K. 1910.1; Butscher, A. 
1901.1; Carbonnier, P. 1874.2 ; Dobel- 
mann-Degerloch, H. 1899.1; Hipler, J. 
1913. 1>.2, Add. 1914.1; Hoffmann, E. 
1913.1; Jurss. H. 1911.1; Kruger, Al- 
fred, 1912.1; Liebig. T. 1912.2; Milew- 
ski, A. 1915.10; Noetzel. T. 1898.2; 
Pittrich, B. 1907.2; Rachow, A. 1914.7; 
Regan, C. T. 1910.3; Reuter. F. 1911.2; 
Sch&fer, K. 1913.1; Traber-Klotsche, G. 
1912.4; Anon. 314; Conn, C. Add. 
1914.1; Fabre-Domergue, P. Add. 1914.1. 

Ctenops. Arnold, J. P. 1904.1, .5, Add. 
1914.5; Bartels, F. 1910.1; Finck, M. 
C. 1910.2; Kummer, H. 1904.1; Schafer, 
P. 1915.1; Schiebold, A. 1912.1. 

Macropodus (a domesticated variety of 
Polyacanthus), Bedriago. J. 1874.1; 
Butscher, A. 1900.1; Finck, M. C. 
1911.3; Geyer, H. 1910.1; Heynholcl, 
P. 1912.3; Langer, - 1877.1; Sasse, A. 
1878.2; Sauer. 1913.1; Schafer, P. 
1915.2..3; Schlomp, V. 1900.1; Schrcibor, 
E. 1878.1; ★Stansch. K. 1907.1; Strixner, 

G. 1914.1; Wackenheim, M. 1912.1; 
Wrede, T. 1909.1; Zimmermann, -. 
1911.2; Arnold. J. P. Add. 1914.6; 
Geyer, H. Add. 1914.1. 

Osphromenus. Bade, E. 1897.1, 1912.2; 
Carbonnier, P. 1874.2; Engmann, P. 
1901.2; Hohmann, K. 1912.2; Kohler, 
W. 1905.3; Lachmann, H. 1901.1; 
Langer, ~ 1877.1; Lehnert, K. 1910.1; 
Liebig, T. 1909.2; Marr6, E. 1910.6; 
Melnikov, V. S. 1902.2, 1903.1; Reichert, 
J. 1906.1; Stansch, K. 1909.4; Geides, 

H. Add. 1914.2; Reichelt, J. Add. 1906.1. 

Parosphromenus. Jiirss, H. 1912.1. 
Polyacanthus. Briining, C. 1904.1; 
Duerigen, B. 1882.1, 1897.2; Engmann, 
P. 1900.4; H^lot, P. 1876.1; Pittrich, 
B. 1904.1; Pobowski, E. 1880.1; Reitz, 
A. 1910.2; Sasse, A. 1878.2; Schreit- 
miiller, W. 1910.12; Stansch, K. 1911.10; 
Vogt, C. C. 1875.2; Weis, A. 1878.1. 

Trichogaster. Arnold, J. P. 1904.4, 
1911.24. 1912.29; Ehnle, H. 1910.11; 
Eter, P. 1913.1; Finck, M. C. 1010.5; 
Hohmann, K. 1911.3; Milewski, A. 
1913.8; Noetzel, T. 1898.1; Reuter, F. 
1912,2; Schafer, P. 1915.1; Schreit- 
miiller, W. 1912.10; Schulze, L. 1913.3; 
Stansch, K. 1909. 2, .4; Steinhausen, A. 
1904.1; Briining, C. Add. 1914.17. 

Percidffi 

Acerina. Geyer, H. 1902.1; Sprenger, 

W. 1900.3. 

Alvordius {Hadropterus). Schmitz, W. 
1901.2; Sprenger, W. 1900.1. 

Etheostoma. Rachow, A. 1911.14. 

Perea. Reitmayer, C. A. 1912.1; Rost, 
G. 1914.1; Sprenger. W. 1900.3. 

Serranidee 

Amhassis. Gerlach, G. 1909.1; Stansch, 
K. 1913.2; Traber-Klotsche, G. 1910.1; 
Anon. 34; Engmann, P. Add. 1911.2. 
Apogon. Osbum, R. C. 1910.5. 
Epinephelus. Osburn, R. C. 1912.2. 
Therapon. Steiner, M. 1910.1. 


Various genera belonging to other 
families of Acanthopterygii 

Agonus. Mulleggor, S. 1913.2. — 

Aphredoderus . Hesdorffer, M. 1902.2; 
Sprenger, \V. 1901.5. — Callionymus. 

Mullegger. S. 1913.2; Newman, E. 
1873.2. — Capros. Crane, A. 1879.1. — 
Chrysophrys, Pagellus, and Sargus. Beaux, 
O. 1910.1. — Coris. Birchall, E. H. 

1876.1. — Lepadogaster. Hughes, W. R. 

1864.1. — Mullus. Heldcr, W. 1899.2. 

— Paraglyphidodon. Arnold, J. P. 

1912.17. — Pleuronectcs. Koch, M. 

1912.1; Schmidt, E. 1912.1; Zolot- 

niskil, N. F. 1906.1. — Psettus. Bruning, 

C. 1913.3; Milewski, A. 1914.5, 1916.3. 

— Scomber. Francis, F. 1872.1; Hallock, 

C. 1873.2; Smith, John Alexander, 
1867.4. — Selene. Arnold, J. P. Add. 

1914.1. — Toxotes. Zolotniskil, N. F. 

1902.1. .2. 

Anacanthini 

Lota {family Gadidoe). Kammerer, P. 
1906.2; Milewski. A. 1914.1; Haffner, C. 
Add. 1914.1. 

Apodes 

Anguilla. Barfod, H. 1902.2; Bretagne. 
C. 1876.1; Haffner. C. 1911.1; Krause, 
Richard. 1911.1; Wiehle, E. 1910.1. 

CatoBteomi 

Amphisile {family Amphisilidae) . Soko- 
lovsky, A. 1916.1. 

Gasterosteus {fatnily Gasterosleidai) . 
Bolau, C. C. 1905.1; Buck. E. 1875.1; 
Haas. H. J. 1908.2; Johannsen. W. 1912.1; 
Pander, H. 1912.1; Reitmayer, C. A. 
1913.2; Rohrbacher, L. 1915.1; Schnei- 
der, F. 1909.2; Werner, Fritz. 1915.1; 
Wrede, T. 1909. 2. .3; Becker, K. Add. 

1907.1. 

Syngnathids 

Doryichthys. Briining, C. 1911.2; 
Rachow, A. 1913.9. 

Hippocampus. Dambeck, K. 1877.3; 
Townsend, C. H. Add. 1913.3. 
Siphonostoma. Bade, E. 1899.9. 
Syngnathus. Dambeck, K. 1877.3; 
Gienke, H. 1913.1. 

Haploxni 

Esox. Haffner. C. 1912.2; Rost. G. 
1914.2; Schreitmuller, W. 1915. 9, .12; 
Walter, H. 1912.1. 

Umbra. Bade. E. 1897.2; Lorang, Ch. 
1913.2; Reitmayer. C. A. 1911.4; 
Schreitmuller, W. 1913.7. 

Labyiinthicl 

Labyrinthici. Bruhn, J. 1911.1; Finck, 
M. C. 1910.4; Mand^e, R. 1907.1; 
★Stansch, K. 1909.3. 

Mlcrocyprini 

Amblyopsis {Mammoth cave blind-fish). 
Schreitmiiller, W. 1915.2. 

Pceciliidee (Cyprinodontida) 

Paciliidee in general. Briining, C. 
1910.2: Finck, M.C. 1910.3, Add. 1914.1; 
Frank. P. 1913.1; Gerlach, G. 1908.1; 
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Aquarium Fishes — ConVd. 

Hohmann, K. 1912.6; Leonhardt, E. E. 
1905.4; Marr6, E. 1912.1; Peter. J. 
1901.1; Ringel, E. 1911.1; Rost, G. 
1914.4; Wichand, B. 1906.1; ★Arnold. 
J. P. Add. 1914.16,. 19. 

For the outstanding general works on 
the Cyprinodonts as aquarium fishes, see 
★Stansch, K. 1909.1, 1911.6, 1912.1. 

Alfaro amazonum and A. cultratum 
(Petalosoma and Petalurichthys are syn- 
onyms). Crandall, L. S. 1914.1; Rachow, 
A. 1911.18, 1913.15. 

Anableps {the four^yed fish). Briining, 
C. 1910.2. 

Belonesox belizianus. Arnold, J. P. 
1910.1; Kruger, B. 1910.2; Reuter, F. 
1912.1; Schick, C. 1912.1; Traber- 
Klotsche, G. 1911.1. 

Characodon. Briining, C. 1910.2. 
Cnesterodon decemmaculatus. Butscher, 
A. 1901.2; Hencke, H. 1902.1; Kettler, 
- 1901.1; Matte, P. 1900.1, Add. 1900.1. 

Cynolebias belloti. Arnold, J. P. 1911.19; 
Rachow, A. 1912.5; Rodewald, C. 
1913.2; Traber-Klotsche, G. 1914.1. 

Cyvrinodon, chiefly C. dispar, C. fas^ 
ciatus and C. variegatus. Arnold, J. P. 
1912.6, Add. 1914.3; Baum, H. 1913.1; 
Findeis, G. 1909.1; Friedrich, M. J. 
1911.1; Gerlach, G. 1911.2, 1912.6; 
Rachow, A. 1913.7; Schneider, F. 1909.1; 
Schulze, L. 1910.2, 1911.2; Unterberg, 
J. 1915.1; Vosseler, J. 1915.1; Wolter- 
storff, W. G. 1912.1; Stansch, K. Add. 

1906.1. 

Fiizroyia lineata (Jenynsia). Leon- 
hardt, E. E. 1904.12; Rachow, A. 
1913.15; Schreitmuller, W. 1910.6; 
Kruger, B. Add. 1914.2. 

Fundulus, chiefly C. dispar, gularis, 
majalis, pallidus, and C. sjosiedti. Arnold, 

J. P. 1908.4, 1911.5,.13,.29, 1912.31, 

1913.12, .13, Add. 1914.4; Bade, E. 
1897.2; Ehnle, H. 1910.1; Fischer, H. 
1910.1; Gellner, F. 1911.1; Gerlach, 
G. 1911.3; Kramp, E. 1913.2, Add. 
1914.1; Kruger, B. 1913.6; Leonhardt, 

E. E. 1905.10; Mayer, F. & Rachow, A. 
1911.1; Meramler, M. 1910.1; Milew- 
ski, A. 1913.3; Pugh, E. 1914.1; Ra- 
chow, A. 1911.4; Rauschenbach, W. 
1912.1; Shufeldt, R. \V. 1917.1; Stansch, 

K. 1911.12; Thumm, J. 1910.1; Traber- 
Klotsche, G. 1910.2,.3, 1911.2,.3, 1912.1; 
Woge, A. 1912.1; Wolterstorff, W. G. 

1912.1. 

Gambusia, chiefly G. afinis, G. episcopi, 
and G. holbrooki. Finck, M. C. 1912.1; 
Gerlach, G. 1912.2; Heede, C. J. 1912.1; 
Rachow, A. 1911.5; Sachs, J. 1913.1; 
Stansch, K. 1910.2; Stollreither, A. 
1914.1; Tscheuke, W. 1904.1. 

Girardinus. Stuve, H. 1901.1; Thumm, 

J. 1908.2. 

Glaridichihys latidens. Leonhardt, E. 
E. 1907.4; Rachow, A. 1912.15; Schreit- 
muller, W. 1911.3. 

HaplochUus of many species, chiefly H. 
cameronensis, chaperi, elegans, fasciolatus, 
latipes, melastigma, panchax, and H. 
Tubrosligma. Arnold, J. P. 1906.4, 1907.3, 


1908.1, 1911.6,. 12,.30, 1912.12, Add. 

1914.8; Aubry. O. 1912.1; Bade, E. 
1898.5; Ehnle, H. 1910.2,.4; Eifert. E. 
19J0.1; Engmann, P. 1902.1; Finck, 
M. C. 1909.1, 1911.1, Add. 1914.1; 

Gerlach, G. 1911.4, .5, 1912.3, .4; Grai- 
chen, H. 1909.2,.3; Grohmann, J. 1909.1; 
Gruber, A. 1911.1; Homann, K. 1911.1; 
Kramp, E. 1913.1, Add. 1914.2; Liebers, 
A. 1913.1; Liebig, T. 1912.6; Liebscher, 
A. 1901.1; Liitge, A. 1905.1; Mair^, E. 
1909.2'; Matte, P. 1901.2; Milewski, 
A. 1913.4, .5, 1915.4; Nicolai, E. 1910.1; 
Nieselt, E. 1910.1; Osswald, H. 1913.2; 
Rachow, A. 1912.10; Ringel, E. 1912.1; 
Rodewald, C. 1914.1; Sauer, - 1914.2; 
Schmitz, W. 1901.1; Schreitmuller, W. 
1910.7, 1912.6; Schroder. W. 1906.3; 
Stansch, K. 1908.1, .2, 1910.3; Traber- 
Klotsche, G. 1911.5, 1912.2,.3,.5; Thumm, 

J. 1904.1, 1909.1; Wolterstorff, W. G. 

1911.1, 1913.2; Zimmermann, - 1908.1; 
Zindler, A. 1914.1. 

Heterandria formosa. Rachow, A. 

1912.6,. 16, 1913.10; Rost, G. 1914.5. 

Jordanella fioridce. Mayer, Albert 
1914.1; Rachow, A. 1914.8; Kierich, 

F. Add. 1914.1. 

Lebias, chiefly L. sophice and L. iberus. 
Arnold, J. P. 1912. 6, .15; Baum, H. 
1913.1; Bierhance, E. 1912.1; Gerlach, 

G. 1911.2; Gienke, H. 1913.2; Rachow, 
A. 1913.7; Wolterstorff, W. G. 1912.1. 

Lebisies reticulatus {formerly called Gi- 
rardinus guppyi and G. poecilioides) . Ar- 
nold, J. P. 1909.1, 1912.10; Barfod. H. 
1902.1; Both, E. 1910.1; Ehnle, H. 
1910.7; Finck. M. C. 1910,1; Graichen, 

H. 1909.1; Hannik, P. 1911.1; Hippius. 

K. 1909.1; Kohler, W. 1906.1, 1910.1; 
Kruger, B. & Wolterstorff, W. 1910.1; 
Kuhnt, B. 1910.1; Liebscher, A. 1901.4; 
Mand^e, R. 1907.2; Rachow, A. 1911.17; 
Schroot, W. 1901.2, .3; Schulze, L. 

1911.1. 


Limia. Eter, P. Add. 1914.1. 

Lucania. Nichols, J. T. 1916.3. 
Mollienisia, including M. latipinna, M. 
petensis, M. sphenops^ and Af. velifera* 
Ehnle, H. 1910.3; Friedrich, M. J. 
1909.1; Hohmann, K. 1911.2; Lutz, J. 
1914.1; Marrfe, E. 1913.1; Mayer F. 
1914.1; Mazatis, F. 1914.1; s’ 

1910.1; Schreitmuller, W. 1913.5; 

Schroot, W. 1903.1; Bruning, C. Add. 


14.11,. 12. ^ T-u- 'T 

Phalloceros caudimaculatus. Liebig, i • 

09 3. 

Phalloptychus januaris. Hey, F. 1909.1; 
^ynhold, P. 1912.2; ^ ^Langner. A. 

iO.l; Lorang.Ch. 1912 2; Riedel. K. 

10.1; Strieker, M. 1909.1; 
otsche, G. 1909.1, 1911-4; 

)rff. W. G. 1909.2, 1910.2..3, 1911-2. 
Platuvaecilus maculalus. Oerlacn, 
12.sr Hohmann, K. 1912.2; Hopdi- 
'iWs - 1913.1: Leonhardt, is. p- 

08.2; Osswald, H. 1913.3; 
iller, W. 1910.11. -16. 1911;7; Stansch, 
1911.8; Wildner, E. 1912.3. 

Poecilia of various indetermir^ sp^es. 

nold. J. P. 1909.5. 1911.22, 1912.21. 
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.27, 1913.17; Bormann, A. F. 1910.1; 
Briining, C. 1903.3; Finck, M. C. 1911.5; 
Gerlach, G. 1910.2; Lachmann, H. 
1901.2; Leonhardt, E. E. 1905.19, 
1906.11; Liebig, T. 1913.2; Marrd. E. 
1910.11; Matte, P. 1902.1; Rachow, A. 
1910.4; Reichelt, J. 1910. 2, .3; Stansch, 
K. 1907.2, 1911.9, 1913.5, 1914.1; Strieker, 
M. 1906.1, 1909.2; Thumm, J. 1907.3, 
1909.4, 1910.2. 

PseudoxiphophoTtis bimaculaius. Ehnle, 
H. 1910.9; Funk, E. 1910.1; Gerlach, 

G. 191Q.1; Zimmermann, — 1909.1. 
Rivulus inclitdiiig R. fiabelltcauda, R. 

harti, R. ocellalus. R. pocyi, and R. tenuU. 
Arnold, J. P. 1912.25, 1913.20; Biehn, 

H. 1911.1; Borgershausen, W. 1910.1; 
Ehnle. H. 1910.10; Finck. M. C. 1911.7; 
Friedrich, M. J. 1910.1; Gerlach, G. 
1909.2; Geyer, H. 1912.1; Hohmann, 
K. 1911.1, 1912.5; Langer, O. 1910.1; 
Miidel, S. 1910.1; Potempa, A. 1910.1; 
Reiss, E. 1912.1; Rost, G. 1913.5; 
Rozynski, P. 1909.1; Schafer, K. 1914.1; 
Schreitmiiller, W. 1912.4; Zindlcr, A. 

1912.1. 

Tomeurus. Rachow, A. 1911. 16, .18, 
1913.15. 

Xiphophorus {Mexican Sword-lail ) , 
chiefly X. guentheri, X. helleri, and X. 
rachovii. Arnold, J. P. 1909.10; Ehnle, 
H. 1910.5; Gerlach, G. 1912.5..7, 1913.1; 
Hartwig, \V. 1912.1; Marrfe, E. 1910.13; 
Milewski, A. 1912.5; Osswald, H. 1912.2; 
Rachow, A. 1910.8. 1911.8, 1913.16; 

Regan, C. T. 1911.17, 1913.23, 1914.7; 
Reitmayer, C. A. 1915.5; Rost, G. 1913.4 ; 
Schiche, E. 1915.1; Wegner, J. E. 1913.1; 
Weinhausen, H. 1911.1; WoUerstorff, 
W. G. 1913.3, Add. 1914.1; Zimmer- 
mann, - 1909.2; Briining, C. Add. 
1914.3. 

Zygonecles. Leonhardt, E. E. 1906.15. 

Ostariophysi 

Bunocephalus {family Aspredinidcx). 
Schroder, W. 1906.2. 

Characinidso 

For the best general article on Chara- 
cinidsc in aquaria, see Stansch, K. 1911.3. 

General papers. Briining, C. 1910.1, 
1912.2; Mayer, F. & Rachow, A. 1910.1; 
Rachow, A. 1913.12; Reuter, F. 1916.1. 
Acestrorhynchus. Rachow, A. 1914.1. 
Alesies. Arnold, J. P. 1912.1. 
Anoslomua. Arnold, J. P. 1913.1; 
Schreitmiiller, W. 1914.1. 

Carnegiella. Kruger. B. 1913.2. 
Characidium. Gellner, F. 1913. 1; 
Rachow, A. 1913.2, 1914.9; Hecker, W. 
Add. 1914.1. 

Chilodus. Rachow, A. 1913.3. 

Chirodon. Harke. W. 1913.1; Heyn- 
hold. P. 1911.1; Rachow, A. 1911.9. 
Copeina. Arnold. J. P. 1913.7. 
Creatochanes. Rachow, A. 1914.1. 
Erylhrinus. Arnold, J. P. 1911.11. 
Gasieropelecus {the fresh-water flying 
fish of South America). Kruger, B. 1913.2; 
Marr6. E. 1910.4; Mayer, F- 1910.2; 
Milewski, A. 1916.1; Rachow, A. 1910.2. 


Hemigrammus. Ellis, M. L. 1911.1; 
Liebig, T. 1912.4; Schreitmuller, W. 
1912.11; Stansch, K. 1911.5. 

Hydrocynus. Rachow, A. 1913.11. 
Iguanodectes. Rachow, A. 1912.7. 
Jobertina. Rachow, A. 1913.2. 
Leporinus. Gellner, F. 1913.1 ; Kruger, 
B. 1913.3; Milewski, A. 1914.4, 1915.6; 
Rachow, A. 1910.9. 

Lebiasina. Briining, C. Add. 1914.9. 
Macrodon. Arnold, J. P. 1911.18. 
Metynnis. Wolterstorff, W. G. 1908.3; 
Strieker, M. Add. 1908.1. 

Micralestes. Andres, Ad. 1913.1, .2. 
Mimagoniates. Rachow, A. 1912.9. 
Myletes. Liebig, T. 1913.3; Rachow, 
A. 1911.6; Schreitmiiller, W. 1915.11. 

Nannostomus. Rachow, A. 1910.3; 
Witting, E. 1911.1. 

Neolebias. Rachow, A. 1911.7. 
Paragoniates . Arnold, J. P. 1911.20; 
Rachow, A. 1911.10. 

Petersius. Arnold, J. P. 1909.4, 1911.21; 
Jiirss, H. 1913.1. 

Phago. Arnold, J. P. 1912.20. 
Poecilobrycon. Milewski, A. 1915.8 
Rachow, A. 1911.11, 1913.13. 

Pseudochalceus. Rachow, A. 1912.12. 
Pseudocorynopoma. Ehnle, H. 1910.8 
Leonhardt, E. E. 1906.12; Schreitmiiller 
W. 1915.5; Schulze, L. 1911.3. 

Prochilodus. Arnold, J. P. 1912.23 
Rachow, A. 1910.5; Reuter, F. 1914.3. 

Pyrrhulina. Arnold, J. P. 1909.8 
Kittler, 0. 1907.1, 1909.1; Marr6, E 
1910.8, 1911.2; Metzges, P. 1908.1 
Rachow, A. 1911.12; Schame, P. 1908.1 
Schreitmuller, W. 1912.9; Stansch, K 
1912.4; Thumm, J. 1907.4; Windtrath 
P. 19 16. 1 ; Wolterstorff, 'W. G. & Schame 
P. 1907.1; Strieker, M. Add. 1908.2. 
Serrasalmo. Rachow, A. 1913.14. 
Tetragonopierus. Blaue, O. 1911.1 
Hohmann, K. 1912.4; Kruger, B. 1910.3 
1913.7; Leonhardt, E. E. 1907.7; Liebig 
T. 1912.7; Marr6. E. 1910.10; Mayer, F 
1911.1; Milewski, A. 1913.7; Potempa 
A. 1911.2; Rachow, A. 1910.7; Schreit- 
miiller, W. 1911.8, 1912.12, 1914.6 

Strieker, M. 1909.3; Wendt, A. 1916.1. 

Xiphoramphus. Arnold, J. P. Add. 
1914.18. 

Cyprinidae 

General accounts. Jiirss, H. 1911.2; 
Bnining, C. Add. 1914.2. 

Abramis. Schreitmuller, W. 1910.1. 
Acanthocephalus . Arnold, J. P. 1911.1; 
Schreitmiiller, W. 1910.2. 

Albumus. Klose, C. 1910.1; Schreit- 
muller. W. 1914.12, 1915.1. 

Amblypharyngodon. Arnold, J. P. Add. 

1914.1. 

Aspius. Schreitmiiller, W. 1914.2,. 12. 
Barbus. Arnold, J. P. 1912.3; Bade, E. 
1905.1; Bruning, C. 1905.4. 1912.4, Add. 
1914.3,. 14; Finck, M. C. 1912.2; Ger- 
lach. G. 1911.1; Kohler, W. 1905.2; 

Kruger, B. 1913.1; Rachow, A. 1910.1, 

1911.1, 1912.14; Reichelt, J. 1906.1; 
Reitz, A. 1911.1; Rost, G. 1913.1, Add. 
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Aquarium Fishes — ConVd. 

1914.1; Schreitmuller, W. 1909.1, 1911.1, 
1912.16, 1914.9, 1916.1; Schroder, W. 
1906.1; ★Stansch, K. 1906.1, 1911.1, .2, 
Add. 1906.1; Stieler, W.190o.l ; Thomas, 

E. 1913.1; Wendt, A. 
1916.2; Westphal, F. 1905.1; Andres, 
Ad. Add. 1914.1; Hermann, F. Add. 

1906.1. 

Barilii^s. Andres, Ad. 1913.1, .2; Stuy- 
venberg, H. 1913.1. 

Capoeta. Marr6, E. 1910.2; Rost, G. 

1913.2. 


Squalius. Schreitmuller, W. 1910.5. 

It being impossible to separate the care 
and culture of the gold fish^ Caraesiue 
in aquaria from its pond culture, 
the whole subject will be found under the 
family Cyprinidae in the systematic section. 

Gymnotidee 

Carapus. Schreitmuller, W. 1915.6. 
^mnotus. Arnold, J. P. 1913.24; 
Chiaje, S. delle 1847.1; Geoffroy-Saint- 
Hilaire, E. F. 1822.2; Palmstedt, C. 


Cheloethiops. Andres, Ad. 1913.1, .2. 
Chondrostoma. Schreitmuller, W. 1914.4. 
Chrosomus. Rachow, A. 1912.1. 

Cobitis. Haffner, C. 1911.3; Kohler, 
W. 1909.1; Lauppe, L. 1903.1; Meixner, 
-. 1915.1; Reitmayer, C. A. 1915.3; 
Schnee, S. 1905.2; Sprenger, W. 1900.6; 
Thumm, J. 1905.2; Veesenmeyer, 

1 S63* 1* 

Danio. Arnold, J- P, 191 1.8, -9, 1912.7; 
Baum, H. 1910.1. 1912.1; Dallmann, G. 
1911.1; Hanig, K. 1912.1; Hartwig, W. 
1908.1; Kozlov, D. 1905.1; Leonhardt, 
E. E. 1906.3; Liebig, T. 1906.1; Lorang, 
Ch. 1913.1; Milewski, A. 1913.2; Oss- 
wald, H. 1912.1; Rachow, A. 1911.2; 
Reitmayer, C. A. 1916.2; Reitz, A. 
1911.3; Rost, G. 1913.3; Schreitmiiller, 
W. 1911.10,. 13, 1912.8, .13; Schulze, L. 
1913.1; Stahl. H. 1910.1; Wildner, E. 

1912.1,.2; Herold. B. Add. 1914.1. 

Gobio. Kleine, M. 1912.1; Reitmayer, 
C. A. 1911.2, 1915.4. 

Lepidocephalichthys, Kohler, W. 1905.2. 
Leucaspius. Engelmann, H. 1910.1; 
Kammerer, P. 1909.2; Schreitmuller, W. 
1910.17; Wolterstorff, W. G. 1910.1. 

Leuciscus. Gramsch, E. 1909.1; Kam- 
merer, P. 1909.2,.3; Rachow, A. 1912.8; 
Reitmayer, C. A. 1913.1; Schermer, E. 

1915.3. 

Misgumus. Rost, G. 1914.3; Schreit- 
mOlIer, W. 1913.8; Kohler. W. Add. 

1906.1. 

Notropis. Rachow, A. 1914.5; Shu- 
feldt, R. W. 1917.1. 

Nuria. Bock, R. 1914.1; Osswald, H. 
1914.1; Pfeiffer, K. 1910.2; Schreit- 
miiller. W. 1911.11, 1914.8; Stoll, A. A. 
1906.1; Anon. 423. 

Phoxinus. Bade, E. 1899.2; Reit- 
mayer, C. A. 1911.1. 

Rasbora. Arnold, J. P. 1911.25, 1912.24, 
1913.18; Bormann, A. F. 1910.2; Bru- 
ning, C. 1911.5; Liebig, T. 1911.1; 
Marr6, E. 1910.9; Rachow, A. 1911.13; 
Reicheit, J. 1906.7, 1910.4; Schulze, L. 
1912.3; SchreitmiUler, W. 1910.13; 
Stansch, K. 1910.5; Traber-Klotsche, 
G. 1911.7; Hammer, J. Add. 1914.1. 
Rasborichihys . Arnold, J. P. 1913.19. 
Rhinichthys. BrUning, C. 1904.2. 
Rhodeus. Braun, P. 1901.1; Reit- 
mayer, C. A. 1912.2. 

Rceboides (Epicyrtus). Rachow, A. 
1910.6; Schreitmuller, W. 1913.4. 

Tinea. Bade, E. 1898.6; Kammerer, 

P. 1909.2. 


Rhamphichthys. Bruniug, C. 1911.6. 

Loricariidse 

General accounts. Bruning, C. 1910.5; 
Kaiser, E. 1910.2; Franck, P. Add. 

1914.1. 

Otocinclus, Arnold, J. P. Add. 1914.11. 
Plecostomus. Milewski, A. 1915.7; 
Rachow, A. 1914.6; Stansch, K. 1912.3. 
Xenocara. Arnold, J. P. 1912.32. 

Stluridse 

Amiurus. Liebig, T. 1913.4; Lorang, 
Ch. 1912.1; Schreitmuller, W. 1910.3. 

Callichthys. Bruning, C. 1910.5; 
Freund, L. 1912.1; Helder, W. 1899.1; 
Liebscher, A. 1904.1; Leonhdrdt, E. E. 
1906.6; Reitz, A. 1910.1; Scheljuzhko, 
L. 1911.1; Schreitmuller, W. 1910.3. 
Chrysichthys. Arnold, J. P. 1913.2. 
Corydoras. Arnold, J. P. 1912.5, 1913.8; 
Freund, L. 1912.1; Haffner, C. 1911.2; 
Liebig, T. 1912.5; Rachow, A. 1913.5. 

Clarias. Arnold, J. P. 1912.4; Bou- 
lenger, G. A. 1899.7; Kaiser, E. 1910.1; 
Schreitmuller, W. 1915.7; Schroot, W. 

1901.1. 

Eulropius. Rachow, A. 1911.3. 
Gymnallabes. Arnold, J. P. 1912.11. 
Macrones. Leonhardt, E. E. 1906.10; 
Schreitmuller, W. 1910.3; Bruning, C. 
Add. 1904.1. 

Malopterurus. A., C. 1858.2; Bruning, 
C. 1908.1; Du Bois-Reymond, E. H. 

1857.1,. 2, 1858. 1,.2; Schreitmuller, W. 
1911.4; Solotnitzky, N. F. Add. 1900.1. 
Pimelodus. Kaiser, E. 1910.3. 

Pinoleus. H., W. 1899.1. 

Rhamdia. Bitining, C. Add. 1914.16. 
Saccobranchus. Frankel, F. 1912.1. 
Silurus glanis. Kammerer, P. 1907.3; 
Milewski. A. 1916.2; Meiselbach, M. 
1913.1; Seliuzko, - 1908.1; Solotnizky, 

N, F. 1902.2. 

Trachycorystes. Schreitmuller, W. 1915.7. 

MalacopterygU 

Coregonus. Heuscher, J. 1898.1; Bru- 
ning, C. Add. 1914.13. 

Marcusenius. Arnold,' J. P. 1909.3; 
SchreitmiUler, W. 1912.3. 

Osteoglossum. Rachow, A. 1912.11. 
Pantodon (the fresh-water flying fieh of 
Africa). Arnold, J. P. 1906.2, 1907.2, 

1911.4,. 26,. 27; Bruning, C. 

Lehmann, A. 1912.1; Marr^, E* 

Peters, W. C. 1877.5; Schreitm^ler, W. 
1912.2; Schulz. J. 1911.1; Siegl, H. 

1912.1, 1914.1. .2. 
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PhractoUBmus. BrQning, C. 1912.3; 
Jurgens, W. 1910.1; Kohler, W. Add. 

1906.2. 

Tarpon aUanticus. Townsend, C. H. 

1906.2. 

Thymallus. Schreitmuller, W. 1913.6. 
Xenomystus. Arnold, J. P. 1909.9; 
Schreitmuller, W. 1912.17; Wittig, F. 

1913.2. 

Percesoces 

Agonostomus. Rachow, A. 1913.1. 
Anabas. Arnold, J. P. 1912.2,. 14, 
1913.23; Briining, C. 1905.2. 1911.1; 
Carbonnier, P. 1874.2; Knopfler, F. 
1909.1; Liebscher, A. 1901.2; Schroder, 
0.1910.1; Vetterlein, R. 1914.1; Wendt, 
A. 1915.1; Meissen, K. Add. 1895.1. 
Atkerinichlhys. Rachow, A. 1914.2. 
Hernirhamphus. Nobis, J. 1913.1; 
Reichelt, J. 1906.6; Schreitmuller, W. 
1910.8..9, 1911.6; Stansch, K. 1910.4. 
Mugil. Marr6, E. 1910.3. 

Plectognathl 

Tetrodon. Arnold, J. P. 1904.3; Cohn, 
Fritz 1912.1; Kaiser, E. 1911.1; Leon- 
hardt, E. E. 1904.19; Reichelt, J. 1906.8; 
Stansch, K. 1913.3; Thumm, J. 1907.5; 
Wolterstorff, W. G. 1908.2, 1909.1; 

Zolotniskil, N. F. 1908.1; Anon. 402; 
Schame, P. Add. 1907.1. 

Teleoatean fishes 

of various sub-orders 

Aniennarius. Sokolovsky, A. 1915.1. 
Mastacembelus. Jurgens, W. 1904.1; 
Leonhardt, E. E. 1905.18. 

Symbranchus. Masi, L. 1910.1; Simon, 
E. 1914.1. 

ARCELSOLOOY 

Exhibiting the part played by fishes in 
the life of prehistoric man. 

Aq authoritative popular treatise on archae- 
ology, which may be used in connection with 
the following reference, is Henry Fairfield 
Osborn’s, “ Men of the Old Stone Age.” New 
York, 1916. 

For a readable general treatise on most of 
the topics comprised in this section, consult 

★Rau, C. 1886,1, 

Old Stone Age or Upper PalsBOlithic 
culture stations of Europe. Evidences 
of interest in, or use of, fishes by early man. 

"Reindeer period” as exhibited by caves 
of south-western France. — Pike engraved 
on bear's tooth from Sorde {Duruthy) grotto, 
Landes Dep't. Lartet, L. <k Duparc, L. 

1874.1. — Reindeer and salmon engraved 
on antler from Lorthet, Hautes-Pyrhiees. 
Piette, E. 1904.1. — Fish-bones, vertebroe, 
etc., in caves of Vkzkre valley of Dordogne. 
★Sauvage, H. E. 1870.1. 

Fish remains found in rock-shelters, cav- 
erns and grottos, or culture stations of — 
Schweizersbild near Schaffhausen, Switzer- 
land. Fatio, V. 1902.2; Keller, R. 1896.1. 
— Furinha-grotto, Portugal. Harl^, E. 

1909.1. — Ludmirov cavern, Hungary. 

Knies, J. 1905.1. — Arene Candide cavern, 
Italy. Morelli, N. 1891.1. — Grottos of 

Menton, Italy. Riviere, E. 1880.1-1887.1. 


— RomaneUi grotto, Otranto, Italy. Stasi, 
P. & Regalia, E. 1904.1. — Swanscombe, 
Kent, England. Stopes, C. 1903.1. 

Animal remains, including a few fishes, 
in caves of Ireland. Scharff, R. F. 1903.1; 
Scharff, Ussher, and others 1906.1. 

Fish remains found in kitchen middens or 
artificial shell heaps {probably neolithic) of 

— Jcederen district, Norway. Brogger, A. 

W. 1908.1. — Hardanger uplands, Nor- 
way. Grieg, J. A. 1911.1. — Denmark. 

Petersen, C., Winge, H. & Winge, O. 
1888.1; Winge, A. H. 1903.1. 

Prehistoric fishing implements. De- 
velopment or history of the fish-hook, har- 
poon, etc., based on bone, horn, and bronze 
specimens from the various European cul- 
ture stations, especially those of the Swiss 
lake-dwellers and including the designs of 
the American Indian. Abbott, C. C. 
1872.3; Kohler, K. E.; Klunzinger, C. 

B. 1892.1, .3; Leonhardt, E. E. 1903.5; 
★Philips, B. 1880.1, 1883.3, Add. 1883.1; 
★ Rau, C. 1885.1; Anon. 221, 674; Chris- 
tensen, R. Add. 1881.1; Hein, W. Add. 
1912.1; Krause, E. Add. 1897.1, 1904.1; 
Lamport, - Add. 1914.1; Lubbock. J. 
Add. 1872.1; Schmittcr, A. Add. 1911.1; 
Schultze, M. Add. 1914.1. 

Prehistoric fishing in Japan. Kishinouye, 
K. 1911.2. 

American archssology 

The fish in ancient Peruvian art. Mead, 

C. W. 1909.1, 1916.1. — Fish figures in 

pottery in Argentina. Torres, L. M. 1907.1. 

Aboriginal American harpoons. Mason, 
O. T. Add. 1902.1. — Bone fish-hooks of 
Little Miami valley. Putnam, F. W. 
Add. 1887.1, 1888.2. 

Classical archssology 

Fish portrayals in the Roman catacoynbs. 
Achelis, H. 1888.1. — Greek vase-paint- 

ings showing fishes. Morin-Jean 1911.1; 
Emerson, A. Add. 1914.1. 

Drying fish by Egyptians, portrayed on 
tombs of Pharaohs. Boussac, P. H. 1909.1, 
1910.1, .2. 

Mummified fishes of ancient Egypt. Gal, 
F. G. 1902.1; Lortet, L. & Gaillard, C. 
1903.1-1909.1; Lortet & Hugounenq 
1901.1; Pellegrin. J. 1900.7. 

For a valuable recent work in English , on 
Greek and Roman, Egyptian, Assyrian, and 
Jewish fishing; including the economic and 
religicnxs uses of fishes by these peoples, see 
★Wro. Radcliffe. “ Fishing from the 
earliest times.” London. 1921. 478 p. 

ills. 

For a similar work in German, ” Die 
Antike Tierwelt,” see ★Keller, O. 1909.1. 

AUDITORY ORGANS 

Consisting in fishes of the membranous 
labyrinth and its parts. 

For the functions of the membranous laby- 
rinth, see Hearing and the Static Sense. 

General treatises on the auditory organs. 
★Ayers, H. 1892.1; ★Retzius, M. C. 
1881.2; ★Weber, E. H. Add. 1820.1. 



380 AMERICAN MUSEUM 


Auditory Organs — ConCd. 

Important papers on the structure of the 
ear. ★Breschet, G. 1832.1, 1838.1; Cane- 
strini, R. 1886.2; Dufoss§, A. 1874.1; 
Fischer. C. E. 1862.1; Hasse, J. C. 1869.1, 
1873.2; Vescovi, P. 1891.1. 

Miscellaneous papers. Beard, J. 1884.1; 
Camper, P. 1763.1, 1774.1, Add. 1763.1, 
1792.1; Comparetti, A. 1789.1; Cuvier, 
G. & Dumeril, A. 1830.1; Dum^ril, A. M. 

1832.1, 1835.1, 1858.1; Gegenbaur, C. 
1886.1; Hunter, J. 1782.1; Koelreuter, 
J. G. 1772.1; Retzius, M. G. 1875.1; 
Scarpa, A. 1789.1; Webb, W. M. 1905.1; 
Geoffrey, E. F. Add. 1778.1, Pre-Linn, 
1755.1; Vicq-d’Azyr, F. Add. 1781.1; 
ViUeneuve, - Add. 1760.1, Pre-Linn. 
1756.1; Casserius, J. Pre-Linn. 1601.1; 
Nollet, J. A. Pre-Linn. 1746.1. 

Anatomy and histology 

Anatomy of parts of labyrinth. — Cu- 
pula terminalis. Hasse, J. C. 1870.1 
{Cyprinidee)) Hensen, V. A. 1878.1; 
Studnicka, F. K. 1912.1 {Petromyzon). 

— Sacculus. Shepherd, C. E. 1914.1. — 
Dimensions of semicircular canals. Wulf, 

B. 1901.1. — Nature of endolymph. 

Doesschate, G. Add. 1914.1. — Structure 
of "'Cochlea'* {Lagena), Esox. Hein, J. P. 
Pre-Linn. 1671.1. 

Anatomy of membranous labyrinth 
in various groups, including histological 
structure. {Of Cyclostomes, Myxine has one 
semicircular canal, and Petromyzon two; 
all higher fishes three.) 

Cyclostomata. Ecker, A. 1844.1, 1854.2; 
Ketel, H. 1873.1; Krause, Rud. 1905.1, 
1906.2; Miiller, J. {Myxine) 1834.1; 
Ovsyannikov, F. V. 1864.1, 1865.1; Stud- 
nicka, F. K. 1912.1. 

Elasmobranchii. Buchanan, T. 1828.1; 
Everett, W. H. 1896.1; Retzius, M. G. 
1878.1, .2, 1880.3; Stewart, C. 1906.1, .2. 

Ganoidei and Dipnoi. — Neoceratodus. 
Burne, R. H. 1913.1. — Ganoids. Cisow, 
A. 1880.1. — Calamoichthys and Polyp- 

terns. Retzius, M. G. 1881.3. 

Teleostei. Kuhn, A. 1877.1; Retzius, 
M. G. 1871.1, .3, 1875.1, 1880.3. — Am- 
blyopsidoe. Eigenmann, C. H. & Yoder, 
A. C. 1899.1; Wyman, J. 1854.5. — 

Mormyrus. Fischer, L. H. 1854.1; Heu- 
singer, C. F. 1826.1; Marcusen, J. 1864.1. 

— Gastroblecus and Pimelodus. Heusinger, 

C. F. 1826.1. — Cyprinidee. Lang, G. 

1863.1, 1864.1. — Orthagoriscus. Meek, 
A. 1904.4; Thompson, D. W. 1888.1. 

— Lepidoleprus. Otto, A. W. 1826.1. — 
Rhadinichthys. Parker, G. H. 1908.4. 

— Exoccetus. Tschernoff, N. D. 1909.1. 

— Hypophthalmus. Wright, R. R. 1885.4, 

1886.1, — Deep-sea fishes. Bierbaum, G. 
Add. 1914.1. 

4 

Peripheral nerve terminations in 
the organs of hearing. 

Peripheral termination of the eighth or 
auditory nerve in the epithelium {cristce and 
maculce acusticae) of the ampullae, sacculus, 
and lagena of the labyrinth. Hartmann, R. 
1862.1; Lang, G. 1863.1, 1864.1; Morrill, 
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A. D. 1896.1; Krause, R. 1896.1, 1905.1: 
Retzius, M. G. 1871.3, 1881,4; ROdinger, 
N. 1870.1; Schulze, F. E. 1862.1; 
Mullenix, R. C. Add. 1909.1. —In 
Leucopsarion. Kat6, H. 1911.1. — In 
Petromyzon. Tretjakoff, D. 1908.2. 

See also, Auditory nerve under Nervous 
System, peripheral. 

Development of membranous 
labyrinth 

For a general account of development in 
all groups, see ★Krause, R. 1906.1. 

General researches. Mitrofanov, P. I. 
1890.1; Poli, C. 1897.1; Sidoriak, S. 
1899.1; Stummer-Traunfels, R. 1910.1; 
W’enig, J. 1913.1. 

Development in various fishes. — Am- 
moccetes. Gaskell, W. H. 1898.1 (x); 
Norris, H. W. 1896.1. — Torpedo. Hell- 
mann, - 1898.1. — Teleostei. Noorden, C. 
1883.1; Wenig, J. 1911.1, .2. 

Development of parts of the labyrinth. 
— Ductus endolymphaticus . Krause, R. 

1901.1. — Macula neglecta. Okajima, K. 

1911.1. — Sacculus endolymphaticus. 
★Sterzi, G. 1909.1. — Ampullae in Am- 
mocaetes. Tretjakoff, D. 1908.1. 

Connections with air bladder 

Of the membranous labyrinth 

Apposition of paired tubular prolonga- 
tions of air bladder to outer surfaces of 
fibrous membranes closing vacuities in bony 
walls of periotic capsules. — Notopterua. 
Bridge, T. W. 1900.1. — Lotella. Parker, 
T. J. 1882.3. 

Protruding outgrowths of utriculus or 
saccuhis forming otolith chambers in con- 
tact with anterior tubular extensions of air 
bladder. — Clupeidce. Beaufort, L. F. 
1908.1; Ridewood, W. G. 1891.1; Tysow- 
ski, A. 1909.1. — In certain Acanthop- 

terygii. Starks, E. C. 1908.2. 

Weberian apparatus in Ostariophysi 

consisting of modifications of parts of the 
first three vertebrae. 

The following historical r6sum6 is abstracted 
from Baudelot, E. 1868.5. These bones were 
6rst noticed in the carp by Rosenthal. They 
were further described by Weber who homolo- 
gized them with the mammalian auditory ossi- 
cles, calling them malleus, incus, stapes and 
claustrum. Meckel and later Brechet were also 
inclined to this riew. This view was strongly 
opposed, however, by Geoffroy St. Hilaire, who 
considered them to be the modified ribs of the 
first, second and third vertebrte. Saagmans 
Mulder originally considered them as a part 
of the auditory apparatus, but later came to 
the conclusion that they were ribs or part-s at 
the vertebral apophyses. Baudelot believed 
that these bones represent the superior arches 
of the first and second vertebrse. the inferior 
arch of the third and the os intercrural parted 

in two. 

Morphology, general treatise. ★Sagemehl, 

M. 1884 . 1 . — Discovery made known. 

Weber, E. H. Add. 1820.1. 

Morphology. General accounts, ^auae- 
lot, E. 1868.4, .5; Geoff roy-Saint-Hilaire, 

E. F. 1824.4, .6,. 12, .13; Huschke, L. 
1822.1; Pacini, F. 1846.1. 



SUBJECT INDEX — MORPHOLOGICAL SECTION 


381 


Anatomy in various families of fishes. 

— Cyprinidoe. Baudelot, E. 1873.1; Mill- 
ler, A. 1863.1; Saagmanns Mulder, A. E. 
1831.1; Nusbaum, J. 1881.1, 1882.1, 

1908.1. . 2; Sachs, M. M. 1912.1; Sidoriak, 
S. 1900.1; Yasui, K. 1905.1; Anon. 560. 

— Cobiti^. Bloch, L. 1900.1; Nusbaum, 
J. 1899.1; Sidoriak, S. 1900.1. — Silurida. 
★Bridge, T. W. & Haddon, A. C. 1889.1, 
1893.1; Reis, K. 1905.1; Reissner, E. 
1859.2; ★Sorensen, W. E. 1890.1, 1895.1; 
Wright. R. R. 1884.2, 1885.3, .4, 1886.1. 

Functions of the Webern apparatus. 
Bonnier, P. 1895.1; Sorenson, W. E. 

1895.1. — Considered a manometric appa- 
ratus or pressure gauge. Thilo, O. 1906.1, 

1907.1. . 2, 1908.2. 

BEHAVIOR 

Comprising the comparative psychology 
of fishes 

For ail reactions to chemical stimuli, acidity, 
alkalinity dissolved gases, etc., tee under Physi- 
ology. 

For auditory reactions, ace Hearing; for 
olfactory reactions, »ee Smell, etc. 

For the associations of fishes and inverte- 
brates, see Commensalism and symbiosis. 

For the care of their eggs and young by 
fishes, see Parental care, under Reproduction. 

A delightful readable volume on animal 
behavior including much on fishes and a 
bibliography, is ★ “ The animal mind ” 
by Margaret Floy Washburn. New York, 
2nd ed., 1917, 386 p. 

For an illuminating treatise on animal 
behavior, see ★Watson, J. B. Add. 1914.1; 
for a general review, ★Sanford, E. C. 
1903.1; for a related topic, ★Baglioni, S. 
Add. 1910.1. 

Accounts or narratives, depicting 
unusual actions or behavior. 

Aquarium fishes, as affected by earth- 
quake. Auer, C. 1909.1. 

Weather prophets among fishes. Dankler, 
M. 1899.2; Gutmann, C. A. 1842.1.— 
Pleuronectes. Philippsen, H. 1913.1. 

Misgurnvs (Cobilis), the loach, so-called 
“ weather-fish ” or barometer-fish, supposed 
to foretell weather changes. Inwards, R. 
Add. 1898.1.; Bruckmann, F. E. Pre- 
Linn. 1741.1; Chapelle, - Pre-Linn. 
1733.1; Claucler, G. Pre-Linn. 1687.1; 
Venzky, G. Pre-Linn. 1740.1. 

Chub picking flies from cattle. Moodie, 
R. L. 1909.1. — Fishes picking miles from 
skin of men who immerse purposely. Anon. 
235. 

Trout leaps from flume into water below. 
Redding, B. B. 1879.3. 

Reaction to their images in a mirror. 
ZeJula, B. 1909.1. 

Behavior of various types. Chiefly 
instinctive. 

Activity and repose. Polimanti, O. 
1911.2; Szymanski, J. S. 1914.1. 

Instincts and reflexes. — Miscellaneoxm. 
Blanchard, C. E. 1866.1; Sutton, F. 
1899.1; Kirby, W. Add. 1835.1. —Larval 
Amia, and Anguilla. Dean, B. 1896.3, 
1912.2. — Reflex of Gasterosteus. Garrey, 


W. E. 1905.1. — Amphioxus, behavior. 
Hussakof, L. 1910.4. — Reactions of em- 
bryos. Paton, S. 1908.1. — Brook trout fry. 
White, G. M. 1915.1. 

Interrelation of sensory stimulation. 
★Parker, G. H. 1907.1, 1908.3. 

Manifestation of anger, fear and other 
emotions. Day, F. 1878.4; Elmhirst, R. 
1912.1; Keene, J. H. 1880.2; Whitmee, 
S. J. 1878.1. — Hoemulon about to attack 

displays vivid red lining of the mouth. 
Rcighard, J. E. 1915.1. 

Sensibility to pain. Bentley, C. S. 
1881.1; Cholniondeley-Pennell, H. 1870.1. 

Color perception. (Color vision) 
Reactions or sensitivity to differences in 
wave-length. The following experiments 
show a choice of certain colored lights or 
backgrounds, without regard to associative 
processes. 

For experiments wherein color discrimina- 
tion as shown by fishes is associated with 
an agreeable or disagreeable sensation 
(chiefly food), see below under Memory or 
retention. 

For the influence of color perception in 
producing adjustment to surroundings, see 
Changes in coloration under Coloration. 

Belief in the existence of reactions to 
color or wave-length, rather than intensity. 
Bauer, V. 1909.1-1911.1; ★Frisch, K. 
1911.4-1913.1, .\dd. 1013.1. 1914.1; Gold- 
smith. M. 1912.1, Add. 1914.1; Graber, 

V. Add. 1884.1; Hacmpel, O. <fe Kolmer, 

W. Add. 1914.1. 

Color sense considered non-existent', fishes 
perceive colors as shades of gray, exactly 
like a person totally color-blind. ★Hess, C. 

1910.1, 1912.1, Add. 1913.1, 1914.1.— 
Remarks on this. Franz, V’. Add. 1914.1. 

Color perception (non-existent) in Am- 
phioxus. Krause, W. 1897.1. 

Early exp. on keeping fishes in vessels of 
different colors. Stark, James. 18.30.1. 

For a popular resume in German of all 
phases of color perception, see ★Kafka, G. 
Add. 1914.1. 

Theories concerning the anatomical basis 
for color vision. Fritsch, G. T. 1904.1; 
Lubosch, W. 1909.2; Patten, W. 1898.1. 

Suggestion that luminosity of deep-sea 
fishes (alleged to produce colored lights) 
may imply color perception. Trojan, E. 

1914.1. — Artificial flies used by anglers, 
supposed to iridicate color-sense. Abbott, 
C. C. Add. 1884.1. 

Galvanotaxis. Reaction to electrical 
stimulus. Alluaud, C. & Vl6s, F. 1911.1; 
★ Breuer, J. 1905.1, .2; Fujita, M. 1906.1; 
Ramstedt, C. O. 1872.1. 

Immunity of Fundulus eggs to electrical 
stimulation. Brown, O. H. 1903.1. 

Geotropism. Loeb, J. Add. 1891.2. 
— Influence of gravity on development. 
Rauber, A. 1885.1. 

Intelligence. Various anecdotes, notes, 
and observations supposed by their writers 
to indicate ^'intelligence ” in fishes. Abbott, 
C. C. 1883.1; Clarke, S. C. 1880.2; Dam- 
beck, K. 1878.1; Day, F. 1881.2; Franz, 
V. 1906.2, 1912.4; Gurley, R. R. 1902.1; 


382 


AMERICAN MUSEUM OF NATURAL HISTORY 


Behavior — ConVd. 

La Blanch^re, P. R. 1870.3, 1876.1; Leon- 
hardt. E. E. 1909.1; Lepinay. S. 1907.1; 
Moulton, L. M. 1880.1; Ohm, P. 1909.1; 
Rivera, E. 1905.1; Romanes, G. J. 
1883.1; Willumsen, P. J. 1901.2; Fara- 
day. F. J. Add. 1879.1. 

Memory or retention. Retention of 
an acquir^ or habitual response during a 
period of its non-performance. 

Habit formation; experiments on motor 
habits. — Pike learned not to dash into 
glass partition to secure prey on other side. 
Mobius, K. A. 1875.1. — Denial of such 
learning, in flounders. Bateson, W. 1889.1. 
— Repetition of Mbbius's experiment. 
Triplett, N. 1901.1. — Labyrinth habit of 
Fundulus. Thorndike, E. 1899.1, Add. 

1911.1. — Maze learning by goldfish. 
Churchill, E. P. Jr. in Journ. Animal Be- 
havior, 1916, vol. 6, pp. 247-255. 

Memory of colors, including color dis- 
crimination. The following experiments (★) 
involved the use of certain colored objects, 
papers, tubes, forceps, etc., enclosing food 
as a reward; other colors were not accom- 
panied by food or were rendered disagree- 
able, as by Reighard. All observers agree 
in the retention of the associations formed. 
Frisch, K. 1913.1; Minkevich, R. 1912.1; 
Oxner, M. 1912.1-1912.5. Reighard, J. 
E. 1908.1; Uhlenhuth. E. 1911.1; Wash- 
bum, M. F. &. Bentley, I. M. 1906.1; 
Zolotniskil, N. F. 1901.3; ★Goldsmith, 
M. Add. 1914 . 1 ; ★White, G. M. Add. 

1919 . 1 . 

Memory of fortn or shape. Persists 
longer than color memory. Goldsmith, M. 
Add. 1914.1. 

Memory of places and directions. {Topo- 
graphic memory.) Miscellaneous, role in 
migrations, etc.; Franz, V. 1911.7, Add. 
1913.2; Thierfelder, A. 1911.1; Zur 
Miihlen, M. 1911.19; Anon. 317. — 
Memory for nesting site in Blennius seems 
to be olfactory. Pi6ron. H. 1914.1. — Ex- 
periments. ★Goldsmith, M. Add. 1914.1. 

Observations and anecdotes supposed to 
indicate the existence of memory. Baum- 
gardt, G. 1904.1; Crivelli-Serbelloni, G. 
1901.1; Dankler, M. 1902.1; Dantan, 
L. 1904.1; Landois, H. 1897.1; McIn- 
tosh, W. C. 1898.2; Parville, H. 1897.1; 
Reeker, H. 1898.1; Anon. 287; Giard, 
A. Add. 1897.1; J., J. Add. 1897.1.— 

Memory considered non-existent. ★Edinger, 
L. 1899.1, 1911.1. 

Phototaxis and phototropism. Per- 
ception and reactions to white light. 

Experiments. ★Hess, C. 1909.1, Add. 

1913.1. 1914.1; Polimanti, O. 1912.4; 
Eisig, H. Add. 1884.3; Freytag, G. Add. 

1914.1. 

L^ht perception and reactions in — Am- 
phioxus. Krause, W. 1897.1, 1898.2; 
Hesse, R. Add. 1898.1— .3. — Haplochilus, 
Miehe, H. 1911.1, .2. — Larval plaice, 
Moore, B. 1909.1. — Danio. Mertens, 
R. 1915.1 ; Schulze, L. 1915.2. — Perioph- 
thalmus. Weve, H. 1913.1. 


Integumentary nerves as photoreceptors. 
★Parker, G. H. 1905.2, 1909.1..2. 

Reaction of eyeless {blinded) fish. Long, 
J. A. 1904.1. — Reactions {negatively photo- 
tropic) of eyeless cave-fish, Amblyopsis. 
★Payne, F. 1907.1. 

Phototaxis considered a product of 
normal reflexes under abnormal laboratory 
conditions. Franz, V. 1910.7, .8, 1911.1, 
6 , . 8 . 

Influence of light upon periodical depth" 
migrations. Loeb, J. 1894.1, 1908.1.— 
Influence on migrations of eel. Petersen. 
C. G. 1907.1. 

F or the Biological si^ihcance of silvery 
coloration or lustre, in relation to photo- 
taxis, see Miscellanea under Coloration. 

Rheotazis and rheotropism. Re- 
sponse to water currents. Franz, V. 1910.7. 
— An optical reflex. Lyon, E. P. 1905.1, 

1909.1, — Relation of lahyrinth and •lateral 
line organs to rheotaxis. Steinmann, P. 

1913.1, 1914.1, Add. 1914.1. 

For the evidently instinctive response of 
migrating salmon to the current, see Pacific 
salmons under Salmonidae. See especially, 
Rutter, C. 1902.1, 1904.1. 

BLIND FISHES OF THE CAVES 

For the blind fishes (par excellence) of Mam- 
moth Cave, Kentucky, and of other caverns, 
see under Amblyopsidse. 

General treatise: Cave vertebrates of 
America. ★Eigenmann, C. H. 1909.2. 

Origin of cave faunas. Eigenmann, C. H. 
1898.1; Garman, H. 1892.1; ilrPackard, 
A. S. 1889.1, 1894.1 ; Loeb, J. Add. 1915.1. 

Development and anatomy of the eye of 
cave fishes. ★Eigenmann, C. H. 1892.5- 

1901.2, Add. 1898.1, 1900.1; Eigenmann, 

C. H. & Denny, W. A. 1899.1; ★Kohl, C. 
1895.1; Tellkampf, T. A. 1870.1; Wy- 
man, J. 1851.1, 1854.5. 

Gronias nigrilabris Cope, blind catfish of 
Pennsylvania. Cope, E. D. 1864.1. 

Phreatobius cistemarum Goeldi, blind cat- 
fish of Marajo I., Brazil. Fuhrmann, O. 
1905.5,.6; Goeldi, E. A. 1905.1. 

Luexfuga and Stygicola {Brotulida ) , blind 
fishes of the caves of Cuba. — Eye, develop- 
ment. Eigenmann, C. H. 1902.1, .2, 1903.1, 

1912.1. — Ovary, ova, ovarian gestation, 
etc. Lane, H. H. 1903.1-1909.1. —‘Origi- 
nal descriptions. Poey y Aloy, F. 1851.1, 

1865.1. 

Typhlobagrus kronei {Riheiro), blind 
fish of Iporanga, Brazil. Haseman. J. D. 
1911.2; Lonnberg, A. J. 1908.1. — See 
also Eigenmann in Mem. Carnegie Mus., 
1917, vol. 7, p. 255. 

Typhlogobius calif omiensis Steindachner , 
blind goby of Point Loma, Cal. Eigenmann, 

C. H. 1890.6; Packard, A. S. 1^4.1; 
★Ritter, W. E. 1893.1; Smith, R. S. 

1881.1. 

For a recent paper describxng Trogloglanxs 
pattersoni, a new blind catfish from an 
artesian well at San Antonio, 

C. H. Eigenmann in Proc. Amer. Philos. 

Soc., 1919, LVIII, 397-400. 
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Recording (m-otwnw) one-eyed and blind 
^hes in carem o/ Gahard in France. 
Montalembert, R. Pre-Linn. 1748.1. 

Dr. G. A. Boulenger (Revue Zool. Afri- 
caine, l£l21, vol. 9, pp. 252-253) has re- 
cently described an eyeless cyprinid {Cceco- 
harbus geerlsii) related to Barbus, from the 
Grotte de Thysville (Bas-Congo). This is 
the first record of a " blind fish ” from other 
than American caverns. 

BLOOD OF FISHES 

For the circulation of the blood, see Physi- 
ology under Circulatory system. 

General papers. — Molecular concentra- 
tion. Fr^d6ricq, L. 1901.1. — Researches 
on normal and abnormal blood. Hoffmeyer, 

C. W. 1907.1, Add. 1907.1. —Compara- 
tive heematology. Werzberg, H. 1911.1. 

Coagulation of blood in fishes. Bottazzi, 
F. 1902.1; Delezenne, C. 1897.1; ★Nolf, 
P. 1906.1, 1909.1. — Coagulation in Se- 

lachii. Rodier, E. 1900.1, .2. — Absence of 
autoagglutination in eel blood containing 
trypanosornes. Sabrazds, J. & Muratet, E. 

1909.1. 

Origin and development of the blood. 
Aubert, H. 1855.1; Brigidi. V. & Tafani, 

A. 1878.1; Hoffmann, C. K. 1893.1; 
Mosso, A. 1888.5; Ziegler, H. £. 1889.1, 

1892.1. 

For a comprehensive treatise on the de- 
velopment of the blood, see ★Ruckert, J. & 
Mollier, S. Add. 1906.1. 

Chemical compo&ition. Miscellane- 
ous papers. Funke, O. 1852.1; Jones, J. 
1856.1; Mitchell, S. W. 1858.1; Morin, 

B. 1829.1. 

Chemical elements or compounds present 
in the blood of fishes. — Glucose in blood 
of Selachii. Diamare, V. & Montuori, A. 

1907.1. . 2, — Copper content. Dubois, R. 

1900.1. — Proteids. Halliburton. W. D. 

1886.1. — Carbon dioxide content. Nic- 
loux, M. 1902.1. — Urea in blood. Ra- 
buteau, A. R. & Papillon, F. 1873.1. — 
Enzymes, lipase, and amylase. Sellier, J. 

1902. 2. . 3, 1904.1. — Non-protein nitrogen. 
Denis, W. Add. 1913.1. 

MO&PHOLOQICAI. ELEMENTS 

of the blood 

Erythrocytea or red corpuaclea 

Hemoglobin estimations {hemoglobinome- 
try) and blood counts {hemocytometry) or 
numbers of erythrocytes in fishes. Harris, 

D. F. {Skate) 1903.1; Malassez, L. 1872.1; 
Marsh, M. C. & Gorham, F. P, 1906.1; 
Marsh, M. C. Add. 1902.1. 

Development of the erythrocytes. 

General researches on the origin and forma- 
tion of erythrocytes in adult fishes, etc. 
Camerano, L. <fe Salvador!, T. 1897.1; 
★Downey, H. 1911.1; ★Giglio-Tos, E. 
1897.2; Lereboullet. D. A. 1863.1, 1864.2. 
— Role of spleen. Phisalix, C. 1902.1. — 
Role of thymus. Schaffer, J. 1893.1. 

Formation of red corpuscles in 


'‘blood islands" in the yolk sac of the 
embryo fish. 

For extensive studies of the formation of 
red corpuscles, see ★Stockard, C. R. 

1915.1. . 2. 

Cyclostomata, Dipnoi, and Ganoidei. 
Mollier, S. 1906.1, Add. 1906.2. — Petro- 
myzon. Ascoli, M. 1896.1, 1898.1, 1899.1; 
Giglio-Tos, E. 1897.1. — Lepidosiren. 

Bryce, T. H. 1904.1, 1905.1. — Ceratodus. 
Greil. A. 1908.1, .2, 1913.1. 

Elasmobranchii. — Selachii. Maximow, 
A. 1910.1; ★Riickert, J. 1906.1; Stricht, 
Ov 1896.2. — Scyllium. Mosso, A. 1888.4; 
Rouvi^re, - & Ladreyt, F. 1906.1. — Tor- 
pedo. Ruckert, J. 1887.1; Swaen, A. 
1885.1; Virchow, H. 1898.1. 

Teleostei. Gensch, H. 1881.1, Add. 
1882.1; Marcus. H. 1905.1; Mend, E. 
1910.1; Mollier, S. 1906.2; Wenckebach, 

K. F. 1885.1; Ziegler, H. E. 1887.1. — 
Tylosurus. Ryder, J. A. 1882.3. — Sal- 
monidcB. ★Sobotta, J. 1894.1, 1902.1. 

Morphology of red corpuscles, in- 
cluding their form or shape, size, etc. {Bi- 
concave and circular in Cyclostomata, except 
Myxine, bi-convex and oval in all other 
fishes.) 

For extensive papers dealing with the 
morphology of the red corpuscles, see 
★Giglio-Tos, E. 1897.2, and ★Knoll, P. 

1896.1. 

Miscellaneous and general. CameranOj 

L. & Salvador!, T. 1897.1; ★Downey, H. 
1911.1; Hammond, W. H. 1877.1, .2; 
Jones, T. W. 1846.1; Savory, W. S. 
1869.1; Leeuwenhoek, A. Pre-Linn. 

1702.2. 1709.1, .2. 

Mea.suremen.is or sizes of the erythrocytes. 
Cleland, J. B. &. Johnston, T. H. 1912.1; 
Davy, J. 1846.1; Gulliver, G. 1845.1, 

1846.1. 1848.1, 1862.1, 1875.1; Jakimov, 

V. D. & Kohl-Jakimov'a, N. 1912.1; 
MUne-Edwards, A., Jr. 1856.1. — Sal- 

monidw. Gulliver, G. 1872.3, {Lamna) 
1872.4. 

Structure, size, shape, etc., in Cyclo- 
stomata {Petromyzon). Camerano. L. 
1896.1; Dekhuvzen, M. C. 1899.1; 
★Gage. S. H. 1888.1, .2; Giglio-Tos. E. 

1896.1. . 2. Salvador!, T. A. 1896.1; 
Thompson, D. W. 1887.1. 

Structure and form of erythrocytes in — 
Lepidosiren. Bryce, T. H. 1904.1, 1905.1. 

— Polyodon. Downey, H. 1911.1. — 

Teleosts and Ganoids. Rawitz, B. 1899.1, 

1900.1. — Torpedo. Sabraz^s, J. 

Muratet, E. 1908.1. — Prolopterus. 

Smith. A. <fe Gulliver, G. 1848.1. — 

Amphioxus. Huxley, T. H. Add. 1847.1. 

Mobile granulations in red corpuscles of 

— Petromyzon. Giglioli, E. H. 1896.1. 

— Hippocampus. Sabraz^s, J. <fe Muratet, 

E. 1900.1, .3. — AnguiUa. Sabraz^s, J. 

& Muratet, E. 1900.2, 1902.1, 1908.1. 

Nucleus of red cells. Bonsdorff, E. J. 

1855.2. — Zoological import. Gulliver. G. 

1862.1. 

Reticular structure of red corpuscles. 
Trinchese, S. 1878.1; Petrone, A. Add. 

1914.1. . 2. 
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Blood — Coni’ d. 

Leucocytes 
or white corpuscles 

Histogenesis of leucocytes. Beard, J. 

1900.1. — in LepidosiTen. ★Bryce, T. H. 

1904.1. 1905.1. 

Morphology of white corpuscles. General 
researches,. Drzewina, A. 1911.1; Lanine, 
P. 1912.1; Meinertz, J. Add. 1902.1. 

Special forms of leucocytes. — Nephro- 
phagocytes in heart and kidney of Teleosis. 
Cuenot, L. 1907.1, 1912.1. — Eosinophiles. 
Drzewina, A. 1910.1; Loewenthal, N. 
1909.1; Stephan, P. 1906.1. 

Eosinophiles are lacking in teleosts ac- 
cording to Sabraz^s, J. & Muratet, E. 
1900.4. 

Physiology and functions of leucocytes. 
Phagocytosis. {The ingestion and digestion 
of micro-organisms by white corpuscles.) 
Mesnil, F. 1895.1; Ruediger, G. F. & 
Davis, D. J. 1907.1. — In lymphorenal 

tissue, Polyodon. Downey, H. 1910.1. 

Phagocytosis in Hippocampus. Sab- 
raz^s, J. <fe Colombot, - 1894.1; Sabraz^s, 
J. <fe Muratet, E. 1900.4. 

Experimental physiological researches. 

— Modification to variations in salinity of 
medium. Drzewina, A. 1906.1, 1908.1. 

— Behaviour in external media. Quinton, 
R. 1898.1. 

Platelets 
or thrombocytes 

Morphology and function. Eberth, C. J. 
1887.1; Giglio-Tos, E. 1898.1; Sabraz^s, 
J. & Muratet, E. 1908.1; Schwalbe, E. 

1901.1. — Phagocytic powers. Ramon y 
Cajal, S. 1896.1. 

BLOOD SEBUM 

Chemical composition. — In Torpedo. 
Baglioni, S. 1906.4. — Nitrogen content. 

Bottazzi, F. 1908.1, .2. — Changes after 

bleeding in sharks. Buijtendijk, F. J. 

1909.2. — Chemical composition, Sal- 
monidce. Neresheimer, E. 1909.1. — An- 
cestral features in blood plasma. Macallum, 
A. B. Add. 1909.1. 

Hemolytic and toxic effects of eel 
serum. This has a remarkably strong 
hemolytic action upon the erythrocytes of 
most animals (except the hedgehog) and 
a minute quantity (0.04 c. c.) when in- 
jected into the veins of a rabbit will cause 
hemolysis and death. The latter is caused 
apparently by the action of c 3 ^otoxin 8 on 
the vasomotor and respiratory centers in 
tho medulla. 

For a recent valuable work in French, 
xoith an extensive bibliography, treating the 
entire subject of the toxic effects of the blood- 
serum of fishes, see ★Matie Phisallx. 

** Animaux venimeux et venins.” Paris. 
1922, vol. II, pp. 537-580. 

Effects upon **ichthyotoxin'* of eel serum 
of alkalis, acids, dialysis, artificial digestion, 
heat, etc.; toxin considered a seralbumin. 
★Mosso, A. 1888.2, .6, Add. 1888.1; 
Mosso, U. 1889.1, .2. 

Various researches on the properties of 


eel serum; toxicity, hemolytic or “globuli- 
cidal" action, acquisition of immunity 
against these effects, etc. ★Camus, L. <fe 
Gley, E. 1898.1-1905.1, Add. 1898 . 1 ; 
Doerr, R. & Raubitschek, H. 1908.1; 
Magliere, C. 1898.1; Springfield, A. 
1889.1; Bellecci, A. & Polara, G. Add. 
r907.1; Blanchard, R. Add. 1903.1; 
Cistovia, F. J. Add. 1899.1; Gley, E. 
Add. 1907.1; H§ricourt, J. & Richet, C. 
Add. 1897.1, .2; Wehrmann, C. Add. 

1897.1. 

Immunization against toxic action, by 
injection of peptones. Clerc, A. & Loeper, 
M. 1902.1, .2. — Filtration of hemolysin. 

Frouin, A. 1908.1. — Prevention of hemo- 
lysis by action of sodium citrate. Gengou, 0. 
1907.1, .2, Add. 1908.1. 

Eel serum possesses property of immuniz- 
ing venom of viper. Phisalix, C. 1896.1. 

The injection of a dose of eel serum suf- 
ficient to kill a dog of 10 kgm. in a few 
minutes is without eff^t on a goldfish of 
60 gm.; likewise serum of dog and ass have 
no effect when injected in goldfish. Scofone, 
L. & Buffa, E. 1900.1. 

Effects of injection upon cardiac activities. 
Bardier, E. 1898.1. — Effects of remote 

injections. H6ricourt, J. & Richet, C. 

1898.1. — Effect upon kidney cells. Pettit, 
A. 1898.1, 1901. — Antiproteoly tic action. 
Sellier, J. 1905.1, 1906.1. —Effects upon 
mammalian eye. Sterndorff, K. 1914.1. 

— As a blood anti-coagulant. Delezenne, 

C. Add. 1897.1. 

Serum of eel is without effect when intro- 
duced into stomach of dog by way of mouth. 
Mosso, U. 1889.1 ; Mosso, A. Add. 1888.1. 

— After similar feeding of rabbUs for 
several months, post-mortem examinations 
show lesions similar to those produced by 
injections. Jousset, P. & Lefas, - Add. 

1904.1. 

Toxic effects of sera of other fishes. 

In general these are not so pronouncedly 
toxic as in the eel. , , i/ j 

Hemolytic and toxic effects of . 

serum of — Petromyzon. Buffa, E. 1900.1, 
Cavazzani, E. 1892.1, Add. 1^92.1. ” 

Tinea. Cignetti, F. 1900.1; Scofone, L’ 
Add. 1904.1. — Torpedo. Gley,E. 1904.1. 

— Thunnus. Marcacci, A. Add. y 

1893.1. — Various fishes. Bellecci, A. & 

Polara, G. Add. 1907.1. 

Effects of injection of mammaliao 
blood serum in fishes. Scofone, L. oc 
Buffa. E. 1900.1. 


SRAIN 

For the literature in which the brain 
ind spinal cord are not clearly separab e. 
ee Central nervous system under Nervous 

ystem. 

For the other component of the central ner- 
vous system, ««« Spinal cord. 

Anatomy and morphology 

General treatises on the 

natamy of the brain «/ ^ , 

Dnci, G. 1880.1; /Tad 

904.1, 1908.3; Haller. A. 1768.1. Ada. 
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1768.1; His, W. 1892.2; I^Johnston, J. 
B. 1902.4; Serres, A. E. 1824.1; Guillot, 
N. Add. 1844.1. 

Miscellaneous and general papers on the 
anatomy of the brain of fishes. Agassiz, J. 
L. 1844.7, 1845.4; Barbieri, C. 1905.1; 
Barteniew, L. 1867.1; Bonsdorff, E. J. 
1855.1; Burckhardt, C. R. 1894.1, .3, 

1897.2, 1906.2, Add. 1895.1; Duvernoy, 

G. L. 1852.1; Fenner, C. W. 1835.1; 
Franz, V. 1912.5; Fritsch, G. T. 1875.1, 
1880.1; Hollard, H. L. 1866.2; Home, 

E. 1824.1; Miklukho-Maklai, N. N. 
1868.1; Philipeaux, J. Si. & Vulpian, E. 

F. 1852.1, 1853.1; Rabl-Ruckhard, H. 
1894.1; Steiner, J. 1886.5; Wilder, B. G. 

1876.3. 

Comparative anatomy of brain structures 
of fishes. Baudelot, E. 1870.1, 1873.1; 
Bonaparte, C. L. 1842.4; Edinger, L. 
1888.1; Miklukho-Maklai, N. N. 1870.1. 

— Ganoidei and Selachii. Busch, W. 

1848.1. — Amphioxus and Craniates. 
Delsman, H. C. 1913.1, Add. 1913.1. — 
Salmo and Scyllium. ★Haller, B. 1898.2. 

— Teleostei and Selachii. ★Kappers, C. U. 

1904.1. 1906.1. 

Anatomy of brain in various fishes. 

Amphioxus. Huxley, T. H. 1875.1. 

Cyclostomata. — Petromyzontidce. ★Ahl- 
born, C. G. 1882.1, 1883.1. — Ammo- 

ccetes and Petromyzon. Dendy, A. 1902.1; 
★Johnston, J. B. 1902.3; Schilling, K. 
1907.1; ★Tretjakoff, D. 1909.2, 1910.1. 
1913.1; Wiedersheim, R. E. 1879.1, 

1880.1; Wilder. B.' G. 1876.3, 1877.4; 
Gage, S. P. Add. 1893.1. — Ichthyomyzon. 
Herrick, C. J. Obenchain, J. B. 1913.1. 

— Myxine. Retzius, M. G. 1893.1; Wil- 
der. B. G. 1876.3, 1877.4. — BdeUostoma . 
★Worthington, J. 1906.2. 

Dipnoi. — Neoceratodus. Beauregard, 

H. 1883.1; Sanders, A. 1888.1, 1889.1; 

Wilder, B. G. 1887.1. — Protopterus. 

★Fulliquet, G. 1886.1; Serres, P. M. 

1863.1. 

Elasmobranchii. Burckhardt, C. R. 
1898.1; Dum6ril, A. M., Flourens, M. 
J. & Duvernoy, G. L. 1854.1; Rohon, J. 
V. 1877.1; Wallenberg. A. 1907.1, 1907.2. 

— Isistius. Burckhardt, C. R. 1902.1. 

— Scymnus. Burckhardt, C. R. 1907.1. 

— Scyllium. Haller, B. 1898.2. — Galeo- 

cerdo. Haswell, W. A. 1883.1. — Echi~ 

norhinus. Jackson, W. H. & Clarke. W. 
B. 1876.1. — Chimcera. Kappers, C. U. & 
Carpentier, F. W. 1911.1; Miklukho- 
Maklai, N. N. & Gegenbaur, C. 1870.1; 
Tanaka. S. 1877.1 ; Wilder. B. G. 1877.3, .7, 

1908.1. — Dicerobatis. Panceri, P. & 

Sanctis, L. 1869.1. — Acanthias. Sander, 
J. 1867.1; Wyman, J. 1848.1. — 

Muslelus. Wilder, B. G. 1876.3, 1877.4; 
Milsukurina. 1905.1, .3; Chlamydo- 

selachus and Scymnus. 1905.3; Cesira- 
cion and Pristiophorus. 1907.1. 

Relia mirabilia in brain of Dicerobatis. 
Sanctis, L. 1868.1. 

Brains of Plagioslomes figured. Gar- 
man, S. 1913.1. 

Ganoidei. Herrick, C. J. 1891.2. — 

Amia. Gage, S. P. Add. 1893.1. — Poly- 


odon. Carman, H. 1896.1; Wilder, B. G. 

1876.2, 1877.4. — Acipenser. Gorono- 

witsch, N. 1888.1; Herrick, C. J. 1902.3; 
★Johnston, J. B. 1902.2; Stannius, F. 
H. 1843.1; Wilder, B. G. 1876.2, 1877.4. 

— Amia and Lepidosteus. Kappers, C. U. 
1907.1; Wilder. B. G. 1876.2, 1877.4, 

1912.1. Add. 1893.1. 

Teleostei. Gottsche, C. M. 1834.1, 1835.2; 
★ Herrick, C. L. 1891.1, 1892.1, Add. 
1892.1; Malme, G. O. 1892.1; Rabl- 
Ruckhard. H. 1884.1, 1885.1, Add. 1885.1; 
Ramon y Cajal, S. 1894.2; ★Wallen- 
berg, A. 1907.1, .2. — MormyridcE. 

Ecker, A. 1854.1; Erdl, M. P. 1846.1; 
★Franz, V. 1911.5; ★Marcusen, J. 1862.1, 
1864.1; Oeffinger, H. 1867.2; Sanders, 
A. 1882.1, 1883.1; Stendell, W. 1914.2. 

— Cyclothone. ★Gierse, A. 1904.1. — 

Salmo. Haller, B. 1898.2. — Silurid(E. 

Herrick, C. J. 1891.1; Neumayer, L. 

1908.1. — Carassius. Hirsch. J. 1912.1; 

Savourd, P. 1911.2. — Cyprinidce. ★May- 
ser, P. 1882.1. — Amblyopsis. Ramsej', 
E. E. 1909.1. — Tinea. Rusconi, M. 

1846.1. — Idus and Sgualius. Savour^, 

P. 1911.1; Leuciscus. 1911.1. — Esox. 

Stieda, L. 1861.1. — Deep sea fishes 

{Bassozetus, Mixonus, and Leucicorus). 
Trojan, E. 1906.1. — Triglidce. Tiede- 

mann, D. F. 1816.2. — Orthagoriscus . 

Vignal, W. V. 1881.1. —Lophius. Wy- 
man. J. 1854.1; Cyclopterus. 1854.4. — 
Luvarus. Haller, B. Add. 1881.1. 

Commissures of the brain. — Superior 
commissure, fore-brain. Cameron, J. 

1904.1. — Commissural system, Teleosts. 
Gottsche, C. M. 1833.1; Herrick, C. L. 

1891.1. — Commissura infima, hind-brain. 

Herrick, C. J. 1908.1. — Cerebral co7n- 

missures. Osborn, H. F. 1887.1. — Com- 
missural fibers of prosencephalon, Selachii. 
Romano, A. 1897.1. 

Choroid plexus. — Development in 
Torpedo. Gentes, L. 1906.1, 1908.1. — 
Secretory function. Pettit, A. & Girard, J. 
1902.1, .2. 

Development. Edinger. L. 1896.1; 
His, W. 1894.2; Hollard, H. L. 1866.1, 

1866.3. — Ammodytes. FuUarton, J. H. 

1895.2. —Clupea. Holt, E. W. 1891.3. 

— Acanthias. Meek, A. 1909.1. — 

Teleosts. Rabl-Ruckhard, H. 1882.1, .2. 
Tinea. Weber, E. H. 1846.1. — Selachii. 
Wilder, B. G. 1876.1. 

Evolution and phylogeny. Bothe, 
A. 1899.1; Gaskell, W. H. 1898.1 (i); 
Goette, A. 1883.1; Locy, W. A. 1905.1; 
Smith. G. E. 1910.1. 

For segmentation in the formation of the 
brain, see under Metamerism. 

Histology and histogenesis of brain. 
For corriprehensive treatises on the com- 
parative histology of the selachian and teleos- 
tean brain, see ★Kappers, C. U. 1904.1, 
1906.1. 

Miscellaneous and general. Ayers, 
H. 1896.1; Baudelot, E. 1869. 4, .5, .6; 
★Catois, E. H. 1899.1. .2, 1901.1, 1902.1; 
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Brain — Coni' d. 

Fritsch, G. T. 1875.2, 1876.1, 1878.2; 
Fusari, R. 1887.1, .3, 

In various groups of fishes. — Cyclosio- 
mala. Jeleneff, A. 1879.1 {Petromyzon); 
Rothig, P. & Kappers, C. U. 1914.1 
{Myxine ) . — Elasmobranchii. ★Houser, 

G. L. 1897.1, 1901.1; Sauerbeck, E. 

1896.1; Viault, F. 1876.1. — Ganoidei. 
Herrick, C. J. 1891.2. — Teleostei. Bel- 

lonci, G. 1879.1; Franz, V. 1913.1 (Afor- 
myrus); Herrick, C. L. 1891.1, 1892.1, ,2; 
Sanders, A. 1878.1; Savour^, P. 1912.2 
iCyprinids); Vignal, \V. V. 1881.1 (Or- 
thagoriscus) . 

Physiology, functions of the brain. 
Barbieri, C. 1905.1; Baudelot, E. 1863.1; 
Halting, P. 1864.5; Lussana, F. & Le- 
moigne, A. 1871.1; Traube-Mengarini, 
M. 1884.1; Treviranus, G. R. 1820.1. 

DIVISIONS OF THE BRAIN 
TELENCEPHALON 
or Fore-brain 

For a recent extensive memoir on the 
comparative morphology of the fore^brain in 
fishes, see Nils Holmgren, Joum. Comp. 
Neurol., 1922, vol. 34, pp. 391-460. 

Morphology. Burckhardt, C. R. 1894.4; 
★Johnston, J. B. 1909.3; Kappers, C. 
U. & Theunissen, W. F. 1907.1; Rabl- 
Riickhard, H. 1894.2; ★StudniCka, F. K. 
1894.1-1895.1, 1898.2. 

Morphology in various groups of fishes. 

— Elasmobranchii. Bottazzi, F. 1894.1, 
1895.1; Crisafulii, E. 1901.1 {ScyUium)\ 
★Johnston, J. B. 1911.2. — Cyclostomata 
and Ganoidei. Johnston, J. B. 1911.1, 

1912.1. — Teleostei. Goldstein, K. 1905.1; 
★Johnston, J. B. 1911.1, 1912.2, .3. — 
Dipnoi {Lepidosiren). Smith, G. E. 1908.1. 

Histology, development, and function. 

— Histology of fore-brain. Edinger, L. 
1894.1; Johnston, J. B. {Acipenser) 

1898.2. — Function of fore-brain in Pet- 
romyzon. Edinger, L. 1905.1. — Develop- 
ment. Fuchs, F. 1908.1; Johnston, J. B. 
{Cerebral cortex) 1910.2. 

Corpus striatum, the basal ganglionic 
portion of the walls of the Telencephalon. 

— Structure, function and phytogeny. Ed- 
inger, L. 1887.1, 1894.1; Kappers, C. U. 

1908.2. 

Cerebral hemispheres of fishes. — 
Anatomy and morphology. Kappers, C. 
U. 1911.1; Kemna, A. 1904.3; Klaatsch, 

H. M. 1850.1; 'VVittzack, J. C. 1817.1. 
^Selachii. Bottazzi, F. 1894.1, 1895.1. 

— Teleosts. Herrick, C. L. 1892.2; KcIUt, 
O. 1906.1; Rabl-Riickard. H. 1883.1; 
Steiner, J. 1886.6; Wilczewski, 1838.1 
(CypHnus). 

Histology, development and function. — 
Histology. Bottazzi, F. 1893.1. — Develop- 
ment. Haller, B. 1908.1; Studnifka. F. 
K. 1901.2. — Persistence of voluntary 

movements after removal. Vulpian, E. F. 
1886.1, .2. 

Olfactory lobes, thickenings of dorsal, 
lateral, and frontal walls of fore-brain. 

— Anatomy and morphology. Bellonci, G. 


1882.2; Eichholtz, I. H. 1841.1; Kamon, 
K. 1904.1; WUder, B. G. Add. 1898.1. 

— Teleosts. Bellonci, G. 1887.1. — iSe- 
lachii. Rabl-Ruckhard, H. 1893.1. 

Histology and histogenesis. Barbieri, C. 
1905.2; Bellonci, G. 1887.1. ^ Selachii. 
Bottazzi, F. 1894.1; Catois, E. H. 1897.1. 

— Acipenser. Johnston, J. B. 1898.2. 

— Cyprinidoc. Savour^, P. 1912.3. — 

Analysis of olfactory tracts and centers. 
★Sheldon. R. E. 1908.1, 1912.1. 

Paraphysis, a tube or sac in the roof of 
the fore-brain. — Anatomy. Erchia, F. 
1896.1; Kingsbury, B. F. 1897.1; Rohon, 
J. V. 1900.2; Studni^ka, F. K. 1895.4, 

1900.2. 

Development, Amia. Eycleshymer, A. 
C. & Davis, B. M. 1897.1. 


DIENCEPHALON 
Inter-brain or Thalamencepbalon 

Morphology and phylogeny. Burck- 
hardt, C. R. 1894.2. — Optic thalamus, 

structure. Gottsche, C. M. 1833.2. — 

Thalamus, phylogeny. Kappers, C. U. 

1908.2. 

Anatomy in various groups of fishes. 
— Selachii. Edinger, L. 1895.1. — Tele- 
ostei. Franz, V. 1912.2; ★Goldstein, K. 
1905.1; Keller, O. 1906.1. 


Epiphysis cerebri. {Called also pinealis 
and pineal body or gland.) 

For the most extensive treatises on the 
anatomy and histology of the epiphysis in 
fishes, see ★Cattie, J. T. 1881.1-1883.1. 

Anatomy and morphology. Dendy, A. 
1907.2; Jaekel, O. 1903.3; Julin, C. 
1887.1; ★Leydig, F. 1896.2; Minot, C. 
S. 1901.1. 

Morphology of epiphysis in varioiu 
groups of fishes. — Cyclostomata {Geotna 
and Petromyzon). Dendy, A. 1907.3; 
Sterzi, G. 1905.1; WhitweU, J. R. 1888.1. 

— Dipnoi and Ganoidei {Protopterus, Pol- 

yodon, Amia). Burckhardt, C. R. 1891.2; 
Garman, H. 1896.1; Hill, C. 1894.1; 
Kingsbury. B. F. 1897.1. ^Elasm^ 
branchii. Cattie, J. T. 1881.1, .2, 1882.1; 
Ehlers, E. H. 1878.2; Purvis, G. C. 
{Lamna) 1892.1. --Teleostei. U; 

1894.1; Klinckowstrom, A. {Calltchlhys) 
1893.2; Terry, R. J. 1910.1. 

Development of epiphysis. 

1887.1. — Amia. Davis, B. M. 1§96.1; 
Eycleshymer, A. C. <fe Davis, B. M. 1897.1. 

— Coregonus. Hill, C. 1891.1. Acan- 
thias. Minot, C. S. 1901.1. 

Summary of literature concerning epi- 
physis. Duvis, B. M. 1896.1. p. 

Functions of epiphysis. Ahlborn, r. 

Add. 1884.1. 


Lneal eye of Cyclostomata 

ptal eye), an organ vnth a close r^emblan^ 

1 e,<*, po5v^cs5injr a retina and in 
is/ In the ndult lamprey, two m 

b\ “pineal" and a ventral Ac- 

he the roof of the thalamencephalon. A 
ing to Studniika. these organs de^P ^ 
inations of the brain roof, the p P 
riorly. . 

meral discussions. Favaro. O. « 
sejko, B. 1913.1; Leydig, F. 188/ i. 
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1896.2; ★Studnidka, F. K. 1893.1, .3, 

1900.2, 1906 . 1 . 

Various papers on the morphology and 
development. Ayers, H. 1891.1; Beard, J. 

1887.1, 1888.6; Cope. E. D. 1888.2; 
Dendy, A. 1899.1; Frisch. K. (Func- 
tions) 1912.2; Locy, W. A. 1893.1; 
Ovsyannikov, F. V. 1891.1; Rohon, J. 

V. 1900.2; Carri^re, J. Add. 1890.1. 
Morphology in Geotria. ★Dendy, A. 

1907 . 1 , 1907. 2, .3. — Mordacia. Spencer, 

W. B. 1890.1. — Myxine. Studni6ka, F. 
K. 1899.6. — Petromyzon. Ovsyannikov, 
F. V. 1888.1, 1889.2; Retzius, M. G. 
1895.4; Studnieka, F. K. 1893.2, 1899.3; 
★Tretjakoff, D. 1915.1. 

Hypophysis cerebri, or pituitary body. 
An ectodermal diverticulum from the roof of 
the oral cavity; not properly a brain struc- 
ture, but by common consent placed here. 

Anatomy and morphology. ★Haller, B. 
1898.1; Jaekel, O. 1903.3; Muller, W. 
Add. 1871.1 (u): Stendeil. W. Add. 

1913.1. — Lateral lobes. Gentes, L. {Tor- 
pedo) 1908.4; Rossi, U. (Selachii) 1903.1. 

— Glandular lobe. Gentes, L. 1903.1. 

— Posterior lobe. Joris, H. 1908.1. 
Anatomy in 'various fishes. — Cala- 

moichthys. Bickford, E. 1895.1. -Cen- 
troscymnxLs. Pettit, A. 1906.1. —Myxine. 
Retzius, M. G. 1895.5. — Petromyzon. 

bterzi, G. 1904.2, .3. — Chimcera. Aresu, 
M. Add. 1914.1. 

Developmejit . Goette, A. 1883.1; 

★ Muller. W. Add. 1871.1 (ii). 

Development in various groups of fishes. 
Cyclostomata {Petromyzoji). Scott, W. B. 
1883.1; Sterzi, G. 1904.3. — Blasmo- 
branchti, Chiarugi, G. {Torpedo) 1898.1. 
1905.1; Gentes, L. {lobes in Torpedo) 
1908.2-.5; Herring, P. T. 1911.1. — Ga- 
noulei {Amia). Prather, J. M. 1900.1; 
Reighard. J. E. 1900.2; Reighard, J. E. 
& Mast, S. O. 1908.1; Smith, P. E. 1914.1. 

— Teleostei. Boeke, J. {Murcenidce) 1903.1; 
Lundborg, H. 1894.1. 

Histology. Studnieka. F. K. 1901.1; 
★StendeU, W. Add. 1913.1; Tilney, F. 
Add. 1911.1. 

Phytogeny. Dohrn, F. A. {Petromyzon 
and Teleostei) 1882.1,.2 (ii & iii) ; Stendeil, 
W. 1914.1; Ayres, H. Add. 1907.1. 

— Structure, Hathkes pocket. 
Albrecht, P. 1884.2. — Action of extracts 
of f^pophysis. Herring, P. T. 1908.1, .2. 

Relation of hypophysis to notochord, shark 
embryos. Rabl-Riickhard, H. 1880.1. 

Infundibulum, a funnel-shaped out- 
jmshing of the floor of the diencephalon. 
Morphology and homology. Boeke, J. 
{Amphioxus) 1902.3, 1908.1, 1914.1; Ge- 
meUi, F. A. 1906.1; ★Haller, B. 1898.1. 
Development. — Murcenidce. Boeke, J. 

1902.1. — Torpedo. Gentes, L. 

1908.1. — Petromyzon. ★Sterzi, G. 

1904.3. 

Lobi inferiores, or bilobed expansions 
of the ventral walls of the diencephalon. 
Morphology. Chatin, J. 1889.1. — Ga- 

noids and Teleosts. ★David, J. J. 1892.1. 

Saccus vasculosus, a vascular sac in 


the floor of the third ventricle. Morphology 
and function. — A receptive nervous organ, 
not a gland. Boeke, J. & Dammerman, K. 
W. 1910.1. — A depth organ, morphology. 
★Dammerman, K. W. 1910.1. — De- 

velopment. Lundborg, H. 1894.1. 

MESENCEPHALON 
or Mid-brain 

Anatomy, development, and physiology. 
Erchia, F. 1896.1. — Teleosts. ★Franz, V. 
1912.2. — Teleostei and Ganoidei. Mik- 
lukho-Maklai, N. N. 1870.1. — Zoarces. 

Pedaschenko, D. 1901.1, Development of 
mid-brain. 1901.2. — Mesencephalon as 

center for sense of equilibrium. Reisinger, 
L. 1915.1. 

Optic lobes, paired thickenings of the 
dorsal wall of the mid-brain. Anatomy. 
Eichholtz, I. H. 1841.1; Manou61ian, Y. 

1899.1. — Teleosts. Auerbach, L. 1888.1, 
1889. 1: Philipeaux, J. M. & Vulpian, E. 
F. 1865.1; ★Radi. E. 1916.1. —EyeUss 
cave-fish, Aynblyopsis. Ramsey, E. E. 

1901.1. 

Histology. ★Barbieri, C. 1905.2, 1906.1; 
Bellonci, G. 1883.1; Ramon y (L'ajal, P. 

1899.1. 

Functions of optic lobes. Gomez Ocana, 
J. 1908.1. 

Tectum opticum, that portion of the 
mid-brain which roofs over the optic vesicle. 
Anatomy and histology. Aichel, O. 1901.1; 
Bellonci. G. 1880.2, 1882.1. 

Torus longitudinalis, a grooved ridge 
in the median portion of the roof of the 
mesencephalon. Morphology, phylogeny, 
etc. Rabl-Riickhard, H. 1887.1; Sala, L. 
1895.1; ★Sargent, P. E. 1903.2. 


METENCEPHALON 
or Cerebellum 

Anatomy and morphology. Bel- 
lonci, G. 1879.2; ★Burckhardt, C. R. 
1879.1; Edinger, L. 1910.1; Falcone, 
C. 1893.1; Gurewitsch, M. J. 1905.1; 
Schaper, A. 1899.3; Treviranus, G. R. 

1831.1. — Corpus restiforme, a structure 
in the cerebellum. Gehuchten, A. 1904.1. 

Of various fishes. — Petromyzon. Clark, 
W. B. 1906.1. — Scyllium. Edinger, L. 

1901.1. — Teleosts. Franz, V. 1911.4. 

— Acipenser. ★Johnston, J. B. 1898.1. 

— Mormyridce. Stendeil, W. 1914.4. 

Histology and histogenesis. — TcU 

costs. Baudelot, E. 1869.4; Ovsyannikov, 
F. V. 1864.2; ★Schaper, A. 1893.1, 1894.1, 
Petromyzontidce. 1899.2, MusUlus. 1898.1. 

Functions. — Static function in larvce. 
Franz, V. 1912.3. — As center for sense of 
equilibrium. Reisinger, L. 1915.1. 


or fil6dull& 

Armtomy. ★Kingsbury, B. F. 1897.2; 
Meckel, J. F. 1836.1. — Cyprinidce. Sa- 
vour6, P. 1912.1. 

HUtology. Ovsyannikov, F. V. 1854.1. 
— Petromyzon. David, J. 1892.1. —Aci- 
penser. ★Johnston, J. B. 1898.1, .2. — 
.Vyiine. Rothig. P. 1913.1. —Lophius. 
Zuikov, V. P. 1898.1. 
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Brain — Cont'd. 

Physiology. — Gustatory center. Her- 
rick, C. J. 1905.1, 1906.1; Tactile center. 
1906.1; Tactile center, Prionotus. 1907.3. 

— General center for orientation. Poli- 
manti, O. 1915.1. — Effects of sectioning 
upon orientation. Loeb, J. Add. 1891.1. 

Generalia. — Fasciculus communis 

system, Bdellostoma. Ayres, H, & Worth- 
ington, J. 1908.1. — Entrance of cranial 

nerves, Amia. Droogleever Fortuyn, A. 
B. 1913.1. — Entrance of motor nerves in 
Amia. Fortuyn, A. B. 1912.1. — Funic- 
ular nuclei. Herrick, C. J. 1906.2, 1907.2. 

— Vagal lobes in Gadus. 1907.2. — Acces- 
sory lobes, Orthagoriscus. Vignal, W. V. 

1886.1. 

For electric lobes, centers of the electric 
nerves in Torpedo, see under Electric fishes. 

INCEBT.S SEDIS 

Various unclassifiable items. — Nerve 
center connected with posterior bundle, 
commissure of Haller in Gasterosteus. 
Baudelot, E. 1869.2. — Degeneration of 

brain, Scyllium, {experimental researches). 
Fornario, G. 1894.1. — Eversion and in- 
version of parts. Kappers, C. U. 1908.1. 

— Weight of brain in relation to size of 
eye. Lapicque, L. 1908.1; Lapicque, L. & 
Laugier, H. 1908.1. 

Nomenclature of cavities. Parker, T. J. 

1889.1. — Significance of parts. Stieda. 
L. 1873. 2, .5. — Arrangement motor roots 
and nuclei, Acipenser and Lepidosteus. 
Theunissen, F. 1914.1. 

Review of brain casts of various fossil 
fishes. Moodie, R. L. 1915.2. — Brain 

casts of Eocene Siluroids. Neumayer, L. 

1913.1. — Brain structures of various 
fossil fishes. Eastman, C. R. Add. 1913.1. 

CHEMISTRY {BIOLOGICAL AND 
PHYSIOLOGICAL) 

The great majority of the experiments and 
researches of the biological chemists have been 
performed with subjects other than fishes. The 
following titles represent the subjects, in so far 
as they are known to us, wherein their investi- 
gations have touched upon the subject of 

bSnPS 

Reference may advantageously be made to 
the standard text books of physiological chem- 
istry, such as Mandel's translation of Ham- 
mersten and Hedin. 

For topics primarily physiological, such 
as anabolism, katabolism, and urea for- 
mation; for effects upon fishes of acids, 
alkaloids, salts in solution, and other 
foreign substances, see under Physiology. 

For the nature of the gaseous content 
of the air bladder, see under Air bladder. 

For the nature of pigments, see under 
Coloration. 

For the composition of fish guano and 
cod-liver oil, see Fertilizer, and Oils below 
Economic products under Fisheries. 

For albumen, basic proteins, nucleic 
acid, etc., in ova; composition of egg-cases 
of sharks, etc., see under Ova and ovnam. 

For histones and protamines, see Chem- 
ical composition under Spermatozoa. 


For the occurrence of guanin in the 
skins of fishes, see Argenteum under 
Integument. 

Guanin in retinal epithelium. Cunning- 
ham, J. T. & MacMunn, C. 1893.1; 
Kiihne, W. & Sewall, H. 1880.1. 

Glycogen in various tissues, especially in 
the liver and muscles. Blanchard, R. 1882. 1 ; 
Bottazzi, F. 1907.1; Gage, S. H. 1905.2; 
Schondorff, B. & Wachholder, K. 1914.1; 
Bernard, C. Add. 1879.1; Brammertz, 
W. Add. 1914.1. 

Chlorine, variations according to medium, 
in Cobilis. Calugareanu, D. 1910.1, .2. 

Iodine content of thyroids. Cameron, 
A. T. 1913.1, Add. 1914.1. 

Absence of glycogen and sugar in electri- 
cal organs of Torpedo. Dubois, R. 1899.1. 

Analysis of the urine in various fishes. 
Buijtendijk, F. J. 1909.1; Davy, J. 
1857.2; Dekhuyzen, M. C. 1904.2; 

★Denis, W. 1912.1, Add. 1913.1; Hein- 
roth, O. 1895.2; Jones, J. 1856.1; Ubal- 
dini, G. 1871.1. 

Composition of pathological calculi, chiefly 
intestinal. Delachanel, B. & Mennet, 
A. 1874.1; Fourcroy, A. & Vauquelin, L. 
1807.1; Halting, P. 1875.2. — Biliary 
calculi in squeteague. Tower, R. W. 1902.1. 

I chthylepidin in fish scales. Green, E. 
H. & Tower, R. W. 1902.1, .2; Morner, 
C, T. 1898.1, 1902.1. 

Red color of salmon flesh due to lipochrome 
pigment related to tetron or zoonerythriri. 
Newbigin, M. I. 1900.1. — Review of this. 
Prince, E. E. 1916.2. 

Bile of fishes, composition. Otto, R. 
1867.1; Scherer, J. 1857.1; Schlossberger, 

J. 1858.1; Zanetti, C. U. 1902.1. 

Crystalline lens, composition. Payen, A. 
1857.1; Valenciennes, A. & Fremy, E. 
1854.3. 

Mucous secretions of the skin of the ha^ 
fish Myrine, composition. Reid, E. W. 

1893.1, 1894.1. J . . 

Percentage of water in brain of dogfish. 
Scott, G. G. 1912.1, 1914.1. 

Nitrogen distribution in liver of Acipenser. 
Wakeman, A. J. 1905.1. 

Scyllite from spleen of sharks. Muller, 


J. Add. 1907.1. , J 

Composition of cartilage in sharks aiw 
rays. Bunge, G. 1899.1; Chevreul, M. E. 
1811.1, .2; Halting, P. 1873.2; Lonnberg, 
J. 18^.1; Marchand, R. F. 1836.1; 
Soxleth, F. & Petersen, P. 1873.1. 

Composition of subdermal connective 
tissue of Mola. Green, E. H. 1901.1. 


Eat or adipose tissue. Metabolisrn,etc. 
Studies on the fat and fat-cells of ' 
mposition, histology, etc. Giles, A. 
90.1; Mottram, V. H. 1912.1 ; NemU- 
^ A. 1906.1; Rosenfeld, G. 1912.1. 
eiJl, J. 1914.1; Zdarek, E. 1902.1, 
intz, N. 1903.1; Leeuwenhoek, A. Pre- 
nn. 1724.1. 

Fat-storage in muscles of the salmon, 
'.tabolism, absorption during mi^al^s, 

. Greene, C. W. 1912.1-.6; Mahala- 

bis, S. C. 1898.1. 

^at content of Selachian liver: its rote 
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during pregnancy , etc. Bottazzi, F. 1907.1; 
Polimanti, O. 1912.6, 1913.4; Reach, F. 

1912.1. 

Amount of fat in different fishes, in rela- 
tion to their comestible value. Payen, A. 
1834.1-1865.1; FaKe, L. & Legendre, R. 
Add. 1914.1; Hughes, F. Add. 1891.1. 

Analysis of fish flesh 

Changes in flesh of herring during repro- 
ductive period. Milroy, T. H. 1908.1. 

Characteristic odor of sea-fish flesh. 
Panzer, T. 1910.1. 

Fluorine in tissue. Gautier, A. <fe Claus- 
mann, P. 1913.1. — Urea in shark fiesh. 
Krukenberg, C. F. 1888.1. — Sulphur 

content of flesh. Schulz, H. 1893.1. — 

Nitrogen content of dried codfish. Yoshi- 
mura, K. & Kanai, M. 1913.1. 

Chemical analyses of the flesh of fi.shes, 
chiefly from the viewpoint of the relative 
percentages of proteids, fat, carbohydrates, 
ash, water, waste, etc. Almen, A. 1877.1; 
Balland, M. 1898.1; Calderwood, W. L. 
1904.4; Chittenden, R. H. 1877.1; 
Christison, R. 1872.1; Fr6d4rieq, L. 

1901.1. 1905.1; Kensington, E. T. 1884.1; 
Lebedintsev, A. A. 1905.2; Morin, B. 
1822.1; Payen, A. 1834.1-1865.1; Payen, 
A. & Wood, - 1854.1; Stirling, W. 1885.1; 
White, G. F. & Thomas. A. 1914.1; 
Weidenbuseh, H. 1847.1; Zuntz, N. 
1903.1; Konig, J. & Splittgerber, A. 
Add. 1909.1. 

For additional references of a similar 
nature, see Nutritive value below Economic 
products under Fisheries. 

For the chemical composition of young 
eels under various conditions of nutrition or 
starvation, see Reuss, H. & Weinland, E. 

1912.1. 

At many places in France, the trans- 
parent stages {Lepiocephali) of the eel are 
eaten under the names of “ Civelles ” and 
“ Pihalles." Their food value because of 
their fat content is relatively greater thari 
other older stages, according to Vaillant, L. 
L. 1903.3. 

Extractive bodies. In fishes, the nitrog- 
enotts extractives of the muscles (flesh) con- 
sist chiefly of creatine and creatinine. 

Various papers. Haglioni, S. 1906. 3, .4; 
Krukenberg. C. F. 1881.1, .2, Add. 1881.2; 
Suwa, A. (TrimethyUiminoxyd) 1909.1, .2; 
Suzuki, U., Mihata, M., Otsuki, S. & 
others 1912.1; Wilson, D. W. & Lyman, 
J. F. 1913.1; Buglia, G. & Costantino, A. 
Add. 1913.1; Okuda, Y. Add. 1912.1. 

Discovery of nitrogenized protic acid in 
Cyprinid. Rutilus. Limpricht, H. 1863.1. 
— Review of this. Harting, P. 1863.2. 

Isocreatinine in extractives. Discovered 
by Thesen, J. E. 1898.1. — Considered an 
impure creatinine by Poulsson, and by 
Schmidt & Korndorfer, in Arch. f. exp. 
Path. u. Pharm., vol. 51. 

CIRCULATORY OR VASCULAR 
SYSTEM 

Comprising the blood vascular system 
of Ashes, including arterial, venous, and 
lymphatic s>'stein8. 


Both Heart and Blood, essential parts of the 
vascular system, are treated separately because 
of the large number of citations under each. 

For an authoritative, readable article on 
the vascular system, see the chapter in 
★Bridge, T. W. 1904.1. 

Origin and evolution of the circulatory 
system. Cahall, W. C. 1891.1 ; Lankester, 
E. R. 1873.3. 

Anatomy and morphology. M iscellaneo^is 
papers. Harting. P. 1857.1; Hyrtl, C. J. 

1844.1. Add. 1838.1; Sabatier, C. P. 
1873.1; Sddede Lidoux, P. 1886.1. — Re- 
lation of blood and lymph vessels to the 
“Saftkandlchen." Arnold, J. 1875,1. 

Anatomy of circulatory system in — 
Amphioxus. Legros, R. 1900.1, 1902.1; 
Martino, A. 1846.2; Mozeyko, B. 1912.2, 

1913 . 3 . . 5 . 

Cyclnstomata. — Ammocoetes. ★Cori, 
C. J. 1906.1; Dohrn, F. A. 1882.2 (xiii); 
.Julin, C. 1888.1. — Petromyzon. Favaro, 

G. 1905.1; Mozeyko. B. 1910.1, .2. 1911.3, 
1912.3-1912.5. — Bdellostoma. Jackson, 
C. M. 1901.1. — Ileptatrema. Kirk, H. B. 

1912.1. 

In various fishes, chiefly Teleosts. — 
Loricati. ★Allen, W. F. 1905.1. — Am- 
phipnous. Hyrtl, C. J. 1858.3. — Amiurnis. 
Mackenzie, T. 1884.1. — Lota. Melnikov, 
N. 1866.1. — Lcpidostcus. Mitchell, S. W. 

1860.1. — Mustelus. Parker, T. J. 1886.1. 

— Selachii. Robin, C. P. 1845.2. — 

Plectognaths. Ros6n, N. 1912.1 (i). — 

Lopholatilus. ★Silvester, C. F. 1904.1. 

— Ceratodus. Spencer, W. B. 1893.1. — 
Monopterus. Volz, W. 1905.1, .5, 1906.1. 

Development and embryology. For 

recent comprehensive general treatises on 
the development of the blood circulatory 
system see'irHochstetter, — Add. 1906.1 and 
★Riickert, J. & Mollier, S. Add. 1906.1. 

Miscellaneous papers. Brigidi, V. & 
Tafani, A. 1878.1; Reichert, C. B. 1858.1. 

Development of blood vessels in Cyclo- 
stomata. ★Hatta, S. 1908.1; Keiser, W. 
Add. 1914.1; ★Mollier, S. Add. 1906.2. 

Development in Elasmobranchii. Hoff- 
mann, C. K. 1893.2; ★Mayer, P. 1887.1, 

1888.1. 1894.1; Raffaele, F. 1891.1; 
★ Riickert, J. 1888.1, 1906.1; Virchow, 

H. 1895.2, 1897.1, 1898.1; Thompson, A. 
Add. 1831.1. — Torpedo. Emmert, J. 

1900.1. — Acanthias. Hoffmann, C. K. 

1892.1. — Yolk-sac circulation, develop- 

ment in Scyllium . Hochstetter, F. 1905.1; 
Virchow, H. 1897.1. — Sinus terminalis. 

Torpedo. Riickert, J. Add. 1903.1. 

Dipnoi and Ganoidei. Mollier, S. 1906.1, 
Add. 1906.2. — Ceratodus. ★Grcil, A. 

1908.1. . 2, 1913.1; Kellicott. W. E. 1904.1, 

1905.1. — Lepidosiren. ★Robertson, J. I. 

191.3.1. — Lepidosteus. Virchow, H. 

1894.1. 

Teleostei. Horc6a, J. 1909.1, 1910.1; 
Filippi, F. 1845.2; Grochmalicki, J. 
1910.1; Mollier, S. 1906.2. — Salmonidce. 
★Sobotta, J. 1894.1,1902.1; Ziegenhagen, 
P. 1894.1. (Belane) 1896.1. 

Vascular endothelium (the epithelial 
cells lining the blood vessels and lymphatics ) . 
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Circulatory Syst. — ConVd. 

Origin, development and structure — In 
branchial vessels. Bietrix, E. 1895.2, .3. 
— Kupffer's cells of endothelium of liver. 
Nathan, M. 1908.1. — Of intestinal veins, 
Selachii, NeuviUe, H. 1900.1. — Develop- 
ment from mesenchymal cells. ★Stockard, 
C. R. 1916.1, .2. 

Origin of cardiac endothelium. Noldeke, 
B. 1899.1; Ruckert, J. 18S7.2, 1888.1. 


Vascular system of various regions. 

Dohm's simts in the tail region of Pet- 
romyzon. Dohrn, A. 1882.2 (xiii); 
Mozeyko, B. .1911.1, .2, 1912.5; Vogt, 
C. C. & Yung, E, 1888.1. 

Retia mirabilia, networks of small blood 
vessels found in — Liver of Thynnus and in- 
testinal wall of Alopecias. Eschricht, J, F. 
& Muller, J. 1835.1, .2. — Spiral valve of 
sharks. Duvernoy, G. L. 1833.1; Neu- 
ville, H. 1897.3, 1901.1. — Spleen, Selachii. 
Pouchet, G. 1882.1. 

For other retia mirabilia, arterial or 
venous vascular networks, found in various 
organs, see under Air-bladder, Brain, ajid 
Eye (Choroid Gland). 

For a general account of Retia mirabilia, 
the “ W undemetze see Muller, J. 1840.4. 

Lacunoe in branchial region. Bi4trix, E. 

1894.1, 1895.2..3. 


ABTERIAL SYSTEM 

Anatomy in various fishes. — Lota. 
BonsdorfT, E. J. 1853.1. — Selachii. 

Carazzi, D. 1905.1; Cavali^, M. 1903.1. 
— Raja. Hyrtl, C. J. 1857.1, 1858.1. — 
Myxine. Cole, F. J. 1905.1 (iv). — Polyo- 
don. Danforth, C. H. 1912.1. — Acipenser. 
Demme, R. 1860.1. — Lepidosteus. Hyrtl, 
C. J. 1851.1. 

Aorta and aortic arches 


1813.1. — Teleosts. Bi6trix, E. 1894.1; 
★Maurer, F. 1888.1. —Dipnoi. Boas, 
J. E. 1880.1. — Ganoids. Hyrtl, C. J. 

1852.1. — Cyclostomes. Julin, C. 1887.4. 
— Acipenser. Virchow, H. 1890.3. 

Special researches on the branchial 
arteries. — Arrangement of capillaries in 
gills. Quekett, J. T. 1852.1. —Relations 
of ^ eff erent branchial blood-vessels to the 
''circuli^s cephalicus” in teleostean fishes, 
Ridewood, W. G. 1899.2. 

Carotid arteries. Anatomy and mor- 
phology. — General account. ★Ayers, H. 

1889.1. 

Carotid arteries in Elasmobranchii. — 
Chlamydoselachus. Allis, E. P. 1911.1; 
Ayers, H. 1889.1. — Chimcera, Heptanchus, 
and Raja. Allis, E. P. 1912.1, .2, .3. — 
Head of Selachii. Hyrtl, C. J. 1872.1. 

— Acanthias. Beauregard, H. Add. 1892.1. 

— External carotid, Oxyrhina. Trois, E. F. 

1879.1. 

Morphology in Polypterus, Polyodon, 
Amia, and Ceratodus. Allis, E. P. 1908.2, 

1911.2. 1912.4, 1914.4. 

Morphology of carotid arteries in various 
Teleostei. ★.Allis, E. P. 1908.1, .3, 1912.4. 

Development of carotid arteries in Cyclo^ 
stomes. Julin, C. 1887.3. 

Coronary arteries. Morphology in — 
Scyllium. ★Carazzi, D. 1904.1, .2. — 

Selachii. Francois-Franck, C. A. 1913.1; 
★Parker, G. H. & Davis, F. K. 1899.1, 

1901.1. — Teleosts. L6vadoux, M. 1904.1. 

— Orthagoriscus. Parker, G. H. 1900.1. 

Pseudobranchial arteries. Morphol- 
ogy in numerous forms in all groups. 
★Allis, E. P. 1900.3, 1908.3, 1908.1- 
1912.4, 1914.4. — Vascular plexus of 

pseudobranchial arteries. Miiller, J. 1840.2. 


Aorta, development in — Cyclostomata. 
Julin, C. 1887.3. — Acanthias. Hoffmann, 
C. K. Add. 1892.1. 

Ligamentum longitudinale ventrale, a liga- 
ment lying in cavity of aorta and concerned 
with propulsion of blood. Burne, R. H. 

1909.2. — Development of this ligament 

from mesenchyme in contiguity with, but in^ 
dependently of, the hypochord. Franz, K. 

1897.1. 

Aortic arches, structure. Boas, J. E. 
1880.1; Locy, W. A. 1906.1. — Sacco- 
branchus. Burne, R. H. 1894.1. — Fifth 
aortic arch, causes of disappearance. Kerr, 
J. G. 1908.3. — Development of aortic 

arches. Legros, R. 1903.1. — Origin, 

Selachii. RUckert, J. 1888.1. 

Arteries supplying particular 
parts or re^ons 

Axillary or innominate arteries. 

Morphology. — Accessory arterial bulbs 
{N ebenherzen) of axillary arteries in 
Chimcera. Duvernoy, G. L. 1837.1; Val- 
entin, G. G. 1842.2. — Morphology of 

axillary arteries, Selachii. Pitzomo, M. 

1905.1. 

Brancbial arteries. Morphology in — 
Chimcera, Heptanchus, and Raja. Allis, 
E. P. 1912. 1,. 2, .3. — Squalus. Home, E. 


Various arteries not included among 
the above. — Testicular arteries, Teleosts. 
Broussonet, P. M. 1785.3. — (Esophageal 
arteries, Scyllium. Carazzi, D. 1904.1, .2. 
— Splanchnic arteries, Elasmobranchii. 
Diamare, V. 1909.1, 1910.1. — Supra- 

renal arteries, Selachii. Grynfeltt, E. 

1902.1. — Intestinal arteries, Ichthyopsida. 
Howes, G. B. 1890.2. — Mesenteric ar- 
teries with valves in Labridce. Laguesse, 
G. E. 1892.1. — Subclavian arteries, Se^ 
lachii. Pitzorno, M. 1905.1. — Abdomi- 
nal arteries, origin. SaKd, G. 1907.1, 

1909.1. 

VENOUS SYSTEM 

Anatomy and morphology 

Miscellaneous and general. ★Hoch- 
stetter, F. 1887.1; Jacobson, L. L. 1822.1; 
Suchard, E. 1902.1; Nicolai, J. A. Add. 

1826.1. ,, . 
Anatomy in Cyclostomata. — Myxine. 

Klinckowstrom, A. 1891.1, 1895.1; 

Retzius, A. J. 1822.1, 1826.1. — Pet- 

romyzon. Robin, C. P. 1846.1. 

Anatomy of venous system in Elasmo- 
branchii. Robin, C. P. 1^5.4, 1846^, .4; 
La6te-Dupont, J. L. Add. iS98.1. — - 
Jourdain, S. 1868.1; Parker, T. J. 1881.1. 
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— Scyllium, O’Donoghue, C. H. 1914.1. 
Telwstei. — Lota, Bonsdorff, E. J. 

1851.1, 1853.2. — VariouaGemian ieleosts, 
Einstmann, J. W. 1913.1. 

Homologies of reiVw in Dipnoi. Parker, 
W. N. 1889.1. 

Development of renous system. ★Hoch- 
stetter, F. 1887.1, 1893.1. — In Selachii. 
Hoffmann, C. K. 1893.3; Rabl.C. 1892.1. 

— Carassius. Wintrebert, P. 1908.1. 

Various venous structures, anatomy, 
homologies, and relationships. 

8tnu« urogenilalis , Fttromyzon. Du- 
vernoy, G. L. 1846.1. — Venous blood 

reservoirs in Raja. Guiilot, N. 1845. 1. 

— Vena cava, Folypterus. Kerr, J. G. 

1910.3. — Dilatation in ventral cavity of 

Raja. Robin, C. P. 1845.1. 

Discovery of muscular sphincters of veins 
in different organs; stomach, spiral valves 
and gall-bladder. Sappey, M. P. 1880.1; 
Mayer, P. (Raja) 1911.1. — Lymphatic 

characters of veins in certain sharks. Vial- 
leton, L. 1902.1. — Segmental veins, rela- 
tion to ductus Cuvierii, Amphioxus. Zarnik, 
B. 1904.2. 

Veins supplying particular organs 

or regions 

Hepatic portal veins. Morphology and 
development. ★Choronshitsky, B. 1900.1; 
Hyrtl, C. J. 1864.1; Rathke, M. H. 
1826.1, .4; Schmid, F. C. Add. 1882.1. 
— Lota. Bonsdorff, E. J. 1851.1, 1852.1. 

— Galeus and Zygoena. Duvernoy, G. L. 

1833.1, 1835.1. — Lophius. Jourdain, S. 

1861.1, — Myxine. Klinckowstrom, A. 

1890.1, — Selachii. ★Neuville, H. 1896.1, 

1900.2, 1901,1, 

Renal veins. Martino, A. 1845.1; 
Nicolai, J. A. Add. 1826.1. 

Renal portal veins, origin, structure, 
etc. — Lota. Bonsdorff, E. J. 1853.3. 

— General treatise. ★Jourdain, S. 1869.1. 

— Origin and significance. Woodland, W. 
N. 1906.2. 

Structure and development of various 
unclassified veins. — Spermatic veins. 
Broussonet, P. M. 1785.3. — Veins sup- 
pling head. Grosser, O. 1907.1. — Lateral 
vein in skate. Rand, H. W. & Ulrich, J. L. 

1905.1, — V eins of air-bladder . Reinhardt, 
J. C. 1822.1. — Veins of brain, Elasmo- 
hranchs. Rex, H. 1891.1. 

L'VKPHATIC VASeVLAB SYSTEM 
Anatomy and morphology 

Miscellaneous and general. Fohmann, 
V. 1827.1, .2; Hewson, W. 1770.1; Jacob- 
son, L. L. 1825.1; Mozeyko, B. 1913.4; 
★Sappey, M. P. 1880.1, . 2 . — Controversy 
concerning discovery. Hewson, W. Add. 

1769.1, 1771.1. 

Anatomy of lymphatics in Elasmo- 
branchii. — Raja. Jourdain, S. 1868.1. 

— Flagiostomia. Robin, C. P. 1867.1. 

— Torpedo. ★Vialleton, L. 1902.2. 

In various fishes, chiefly Teleosts. Hyrtl, 
C. J. 1843.1; Jossifov, M. S. 1905.1, 
1906.1; Trois, E. F. 1867.3, 1878.1, .2. 

— Amia. Hopkins, G. S. 1893.1. — Lopho- 


hranchii. Huot, A. 1897.1. — Gadus. 

Jourdain, S. 1667.1. — Gadidoe and Fleu- 
roneciida:. Trois, E. F. 1878.1. — Murama. 
Jourdain, S. 1868.2. — Lophius. Trois, 

E. F. 1876.4, 1878.1. — Uranoscopus. 

Trois, E. F. 1878.1, 1880.4. — Amiurus. 
Kilborne, F. L. Add. 1885.1. 

Development of the lymphatic system. 
Favaxo, G. 1908.2; Lankester, E. R. 

1873.3. — Bdfllostoma {tail region). 
Allen, W. F. 1913.1. — Trout. ★McClure, 
C. F. 1913.1-1915.2, 1915.1. 

Special parts of lymphatic system 

Lateral lymph vessels. HjTtl, C. J. 
1843.1; Robin. C. P. 1845. 3, .5. 

Lymph sinuses, structure and function. 

— Ferihranchial lymph spaces in Fetromy- 

zon. Ewart, J. C. 1878.1. — Cephalic 

sinus. Hyrtl, C. J. 1843.1. — *Sarc*utf 

paravcrlehralis, Teleosts. Xusbaum, J. 

1903.3. 

Lymphatics in the head, tail, fins, etc., of 
Lepidosteus, Folyodon, and Scorpcrnichthys. 
★.\Ilen, W. F. 1906.1-1913.1. 

"Caudal heart/’ or caudal sinu.s, a 
pulsating lymph sac in the tail, propelling 
lymph into the caudal veins. 

For general con.sidcration.s of the caudal 
heart, see ★Favaro, G. 1905.2-1906.1. 

Caudal heart of Cyclostomata. — Bdel- 
lostorna. Greene, C. W. 1900.1, 1902.1. 

— Myxine. Retzius. M. G. 1890.1. 

Caudal heart of Anguilla, structure, func- 
tions, etc. Hvrtl, C. J. 1843.1; ★Jones, 
T. W. 1869.1; Robin, C. P. 1880.1. 

— Causes of movetnent. Eckhard.C. 1863.1. 

— Discovery. Hall. M. 1831.1, 1832.1. 

— Regulation through spinal cord. Poli- 
manti, O. 1912.3. — Electrogram of pulsa- 
tions. ★Trigt, H. 1913.1. — Alleged first 
notice. Leeuwenhoek, A. Pre-Linn. 1696. 1, 
1697.1. 

Lymphoid tissue. Called also “ ade- 
noid tissue ” and represented by local 
masses or organs in various parts of the 
body. The “ lymphatic glands ” of higher 
vertebrates are lacking in fishes. 

Histology of lymphoid tissue. Ciaccio, C. 
1909.1; ★Drzewina, A. 1905.1. 

Lymphoid "glands" or organs — In 
cesophagus of Selachii {Torpedo especially). 
Drzewina. A. 1904.3, 1909.1, 1910.2: 

Kuichitzkii, X'. 1911.1. — In heart of 

Acipervser. Hertwig, C. W. 1873.1; 
Schultze, M. J. 1872.1. — Heart of Moln. 
Trois, E. F. <fe Perugia, A. 1867.1. — Kid- 
ney, Folyodon. Downey, H. 1909.1. 

Lymphatics of the intestine. DaWdoff. 

M. 1886.1. — Torpedo. Diamare, V. . 

1913.1; Vialleton, L. 1902.2. — Teleosts. 
Langer, C. 1870.1. — Lota. Melnikov, 

N. 1866.1, 1867.1. — Elasmobranchii. 

Pilliet, A. H. 1890.1. — Development. 

Stohr, P. A. 1897.1. 

Lymphatics of the nervous system. — 
Lymphoid structure above brain of Lepi- 
dosteus. Chandler, C. 1911.1. — In 
spinal meninges. Sterzi, G. 1901.1. — 

Central nervous system Selachii. ★Sterzi, 
G. 1907.1. 
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PHYSIOLOGY 

Circulation of blood and lymph 

M iscellajieous and general papers. 
★Briinings, W. 1899.1; Gruetzner, P. F. 

1897.1. 1899.1, 1901.1, 1904.1; Lc Sauv- 
age. E. 1821.1; ★Schoenlein, K. 1895.1; 
Schoenlein, K. & Willem, V. 1895.1, .2. 
— Early refs. Duverney, J. Pre-Linn. 
1729.1; Leeuwenhoek, A. Pre-Linn. 
1695.1-1709.2. 

Special researches in the physiology of the 
circulation. — Distribution of blood in gills, 
sharks and teleosts. Bi6trix, E. 1894.1; 
DolUnger, I. 1837.1. — Caudal circulation 
in various fishes. Favaro, G. 1905.5. — 
Hypobranchial circulation in Elasmo- 
branchs. Ferguson, J. S. 1911.1. — Sys- 
temic, portal, and caudal heart circulation 
in Bdellosloma. Greene, C. W. 1900.1, 

1902.1. 

Circulation in capillary vessels. Hall, M. 

1831.1. — Circulation in suprarenals. 
Srdinko, O. V. 1905.1. 

. Lymph circulation in Pleuronectes. 
Jourdain, S. 1880.2; Pouchet, G. 1881.1. 

Blood pressure. — In heart. Bi^trix, 

E. 1894.2. — Relation to functional activity. 

Greene, C. W. 1905.1. — Effects of intra- 
venous salt solutions on blood pressure in 
Skate. Hyde, I. H. 1908.1, 1909.1. — 

Blood pressure in branchial artery. Jolyet, 

F. 1872.1. 


COLLECTION, PRESERVATION, AND 
EXHIBITION OF FISHES 

For ways of securing specimens, of which 
many are applicable to the collector’s needs, 
see Fishing methods. 

For preservation of fishes for use as food, 
see Preservation, under Fisheries. 

For a related topic, see Technique and 
methods of scientific investigation. 

Museum curators in many parts of the 
world have issued circulars or leaflets con- 
taining instructions on the best methods 
of securing and preser\'ing fishes as scien- 
tific specimens. 

For the latest and most comprehensive 
work, see “★Handbook of instructions 
for collectors,” issued by the British 
Museum (Natural History) London, 
4th ed. 1921. 

Directions and instructions for the 

collection and preservation of fishes. 

Text in English. Agassiz, J. L. 1853.2; 
Bean, T. H. 1881.3; Gunther, A. C. 
1875.1; Jordan, D. S. 1902.6; Sinel, J. 
1906.2; Anon. 291; Sclater, P. L. Add. 

1862.1. 

Text in French. Pellegrin, J. 1907.3, 
1908.2; Turgot, E. F. 1758.1. 

Text in German. Frenzel, F. 1892.1; 
Gunther, A. C. 1875.2; Surbeck, G. 
1910.6. 

Text in various languages. — Russian. 
Berg, L. S. & KouznetzofT, I. D. 1908.1. 
— Spanish. Delfin, F. T. 1900.1. — 

Portuguese. Goeldi, E. A. 1896.2. — Jap- 
anese. Tsuchida, T. Add. 1914.1. 


Alethods of collecting in South America. 
Haseman, J. D. <fe Eigenmann, C. H. 

1911.1. 

Appearance of color in alcoholic fishes. 
Bliss. R. 1872.1, .3; Cope. E. D. 1872.18. 

Medium for preserving colours. Haly, A. 
Add. 1892.1; Guyot, - & Pajot, - Pre- 
Linn. 1749.1. 

Miscellaneous papers, chiefly concerning 
preservation. Bonnet, C. 1774.1; Collins, 
J. W. 1881.1; Hemmen, - 1777.1; Innes, 
W. T. 1912.1; Leonhardt, E. E. 1905.20, 
1908.3; Malm, A. H. 1882.1; Reif- 
schneider, O. 1909.1; Ricord, A. ‘1827.1; 
Rusticus in Urbe 1829.1; Anon. 453, 456; 
Reaumur, R. A. Pre-Linn. 1750.1. — Im- 
portance of killing freshly-captured fish. 
Baird, S. F. 1871.23. — Recognition of 

fishes caught by use of chlorine. Rusconi, 

A. 1910.1. 

Exhibition of fishes. Museum exhibi- 
tion, chiefly outlines and plans for educa- 
tional exhibits. Gray, J. E. 1841.1 ; Holder, 
C. F. 1908.5; ★Lucas, F. A. 1910.1; Meek, 
S. E. 1902.1; ★Miner, R. W. 1910.1. 

For exhibits of fishes in particular insti- 
tutions, see under Museums; for displays 
with especial reference to fisheries, see Exhi- 
bitions under Fisheries. 

Taxidermy. Methods in the mounting 
of fishes. ★Figgins, J. D. 1910.1; iFox, 
(Charles, 1839.1; ★Franklin, D. 1908.1; 
Shufeldt, R. W. 1894.3; Walker, C. A. 
1870.1; Swainson, W. Add. 1840.1, 

1870.1. — Denton Brothers' method. Bean, 

B. A. 1892.6. — Davidson's method. 

Davidson, H. E. 1885.1. 

M etalloplastic process for the exhibition 
of fishes. Mattes, M. R. 1883.1. 

How to make and color casts. Taylor, 
J, E. 1878.1. 

Dried preparations. Dubois, R. Add. 
1914.1; Gronovius, J. Pre-Linn. 1742.1. 


IJOLORATION 

For Color perception iw fishes, see under 

(ehavior. , u c u 

For nature of the silvery substance of the nsn 

kin, see Argenteum under Integument. 

Coloration of various fishes. Spe^l 
>avers dealing unth the coloration 
faplochilus. Arnold, J. P. 1911.12; Ger- 
ich, G. 1912.1. —Bermuda fishes. Bnstol, 
L. 1903.2. — Platypcecilus maculatus. 
'inck, M. C. 1911.8. — Florida fishes. 
Wer, H. W. 1903.1. — Poecilia hman- 
7 uri. Fowler. H. W. 1903.5. — Electrical 
shes. Fritsch, G. T. 1901.1. —Gibbonsxa. 
folder, C. F. 1899. 2. — Phoxinus 
,eydig. F. 1892.1. — Marine fishes. Mcin- 

osh. W. C. 1901.1.^ Variation^ in 
theostoma caprodes. Moenkhaus, >V. J- 
893 . 1 - 1894 . 1 . — Deep-sea fishes. iNut- 

ing. C. C. 18991: 

^omacentrus. Smith, K. 

'he -aj on. Weber. M. C. 1907 . 1 . 
horus rachovii. Weinhausen. H. 
-Fistularia tabacaria. >V right, !• o. 

863.1. . _ 

Coloration of varwus you^ — 

yprinidee. Agassiz. J. L. 
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Leuciscus, Ayres, W. O. 1848.1, 1849.3. 

— Labrus {coloration of pelvic fins). 

McIntosh, W. C. 1887.1. — Gadus. 

McIntosh, W. C. 1910.1. — Pomacan- 

thus. Nichols, J. T. 1915.4. 

Chrom&tophores. Histological stntc^ 
ture and arrangement, relation to other ejri- 
dermal cells, circulatory system, etc. Franz, 
V. 1908.2; Garstanpj, W. 1895.1; Ndgre, 
L. 1906.1; Pouchet. G. 1875.1; Rahl. 
H. 1897.1; Zimmermann, K. \V. 1893.1; 
Golovin, E. Add. 1907.1; Lehmann, A. 
Add. 1906.1; Solger. B. F. Add. 1890.1. 

— Pigment cells of intestine. Oppel, A. 

1889.1. — Dii'isioji in peritoneum. Rooues. 
E. G. 1904.1. 

Origin and development of color-cells. 
★Asvadourova, N. 1913.1; Bulk, L. 
1908.1-1910.1; Boreea, J. 1909.3; Ca- 
vali4, M. 1904.1; Eigcnmann, C. H. 
1891.3, Add. 1889.1; Eigenmann <fc 
Eigenmann 1889.6; Ryder. J. A. 1886.10; 
★Stockard. C. R. 1915.1, .2; Wagner, K. 

1911.1. 

For the mechanism of contraction and 
expansion producing changes in colora- 
tion, see below. 


Influence of food, light, and tem- 
perature. — Food. Knauthe. K. 1894.1. 
^ Effects of starvation. S6cerov. S. 1909.1, 

1910.1. 1912.1—1914.1. 

Red variant of Perea fiuviatilis , colora- 
to crustaceorubin from food. 
Maklin, F. W. 1864.1; Mela, A. J. 1881.1, 
^02.1; Palm6n, J. A. 1886.1 ; Schneider, 
G. 1908.3; Sjostedt, G. 1894.1; Suonia- 
lainen, F. W. 1908.2. 

Light, influence on ‘coloration . Murisier, 
P.1912.1; Regnard. P. 1893.1; Steinach, 
J 1891.1. — Reflection from mirror 
prwuceH piomeniation of colorless, ventral 
/lounder. ★Cunningham. J. T. 

1895.1; Cunningham & 
MacMunn, 1893.1. — Influence, on pig- 
mentation of Crenilahrus. ★Gamble, F. 
W. Add. 1909.1, \9\0.\.— Effect of dark- 
O'! Goldfish. Ogneff. J. F. 1908.1, 

1910.1, 1911.1; Vir6. A. 1904.1. 

tnyfuence. Frisch, K. 
— Warmth. Murisier, P. 1912.1. 
Cold. Polimanti, O. 1912.2. 

Nuptial coloration. General. Barrett- 
Hamilton. G. 1902.1; Hess. C. 1913.1; 
Kornhuber, G. A. 1900.1. — Corc^^onns. 

^®an. B A. — Of Anguilla. Peter- 

sen C. G. 1895.4. 1896.1. 

jSee also Breeding Habits, and Spawn- 
ing Habits, under Reproduction. .See also 
under Sexual dimorphism. 

•X nature or chemical com- 

P^ition. ★Ballowitz, E. 1912.1-1914.1; 

T. & MacMunn, C. 
^ o; Knikenberg, C. F. 1882.1. 
iQoe ^ ^^^oring matter, nature. Leydig, F. 
1885.1; Pouchet. G. 1872.1, .7, 1873.1.— 
^ Duymaeria. Hilgendorf. F. M. 1879.1. 

t> Crenilahrus pavo. Zeynack, 

R- 1901.1, 1912.1, .2. 

olue-green pigment of Odax, composition. 
Irancis, G. Add. 1875.1. —Green pig- 


ment of Belone. Krukenberg, C. F. Add. 

1882.2. 

Protective coloration and mimicry. 

Mvicellaneous papers on protective colora- 
tion. Lagally, NI. 1903.1; Laloy. L. 
1907.1; Prince. E. E. 1892.1; Smith, W. 

A. 1893.1. — Popular acc't. Ward, F. 

1908.2. — Reflection as a concealing and 
revealing factor. Ward. F. 1913.1. 

Brilliant {non-concealing) coloration of 
coral-reef fishes considered an “ immiiriity " 
coloration, all “ naming " coloration con- 
sidered likewise. ★Reigliard, .1. E. 1908. 1; 
Longley, W. H. Add. 1913.1, 1914.1. 

Mimicry in fishes. Bezier, T. 1902.1; 
Bouvier, E. L. 1888.1: Dunn, M. 1896.1; 
Moenkhaus. W. J. 1895.2: Anon. 360. 

— Possible mimicry of poison-spined 
weeter fish {Trachinus) by the common sole 
(Solea). Masternian, A. T. 1908.2. — 
Ophichthys colubrinus mimicking the snake, 
Platurus colubrinus. Schnoe, S. 1905.1. 

Mimicry of a leaf by M onocirrhus polya- 
canthus. Milewski, A. 1914. 2. .8. 

For further data on this fish, see C. H. 
Eigenmann W. R. Allen, “A leaf mim- 
icking fish.” Biol. Bull. 1921. vol. 41. 
pp. 301-305. .3 figs. 

Mimicry of dead oak-leaf by Platax 
vespertilio. Willey. A. 1904.2. 

Mimicry of environment in Plerophryne. 
Ives. J. E. Add. 1899.1. 

Miscellanea. Xotes, remarks and minor 
papers on coloration. Aflalo, F. G. 1903.1; 
Bean, B. A. & Weed. A. C. 1911.2; Bliss. 
R. 1872.3; Camerano, L. 1885.1: Eigen- 
mann, C. H. 1890.2; Fowler, H. W. 
1912.4; Garman, S. 1877.3; Goode, G. 

B. 1890.1, Add. 1889.1; Heincke. F. 
1875.1; Jager, Gustav 1868.1, 1908.2; 
Jordan, D. S. 1902.1; Kapelikin, V. 
1904.1; Leonhardt, E. E. 1904.9; Lbnn- 
berg, A. J. 1902.4, 1903.3; Nichols, J. T. 
1916.7; Putnam, F. W, 1859.1; Smith, 
W. A. 1897.1; Wied-Neuwied. M. A. 
1853.1; Adams, A. Add. 1848.1; Cu6not, 
L. Add. 1892.1. 

Relation to vertical distribution in Cyclo- 
gasteridcp. Burke, C. V. 1911.1. — Cni- 
lateral coloration with a bilateral effect, in 
Leptocephali. Eigenmann, C. & Kennedy, 

C. 1901.1. — Selection and coloration. 

Popoff, M. 1906.1. — The markings of fish 
with relation to their ancestral origin. Kent, 
W. S. Add. 1892.1. 

Biological significance of silvery colora- 
tion or lustre. Abonyi, S. 1908.1; Franz, 
V. 1907.2; Kapelikin, V. 1905.1; Muri- 
sier, P. 1915.1 : Schnee, S. 1908.1 ; ★Hess, 
C. Add. 1914.1. 

ABNORMALITIES IN COLORATION 

Albinism or lack of pigmentation. 

Miscellaneous. Bezier, T. 1902.1; Goode, 
G. B. 1875.1, .2; Schreitmuller, W. 
1911.12; Seabra. A. F. 1909.1. 

Records of occurrence of albinism or par- 
tial albinism in — Tinea vulgaris {partial). 
Bellotti, C. 1906.1. — Rhombus. Boeke, 

J. 1904.1. — Acipenser. Brandt, J. F. 

1850.1; Brunn, M. 1901.1. — Pleuro- 
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nectes platessa. Cunningham, J. T. (pie- 
bald spm.) 1893.1; Gadeau de Kerville, 
H. 1895.1; Schleep, B. C. 1829.2. — 
Myxine (partial). Dean, B. 1903.2. — 

Brook-trout. Freeburg, B. 1878.1; Pettis, 

C. R. 1903.1. — Merluccius. Garstang, 
W. 1900.1. — Anguilla. Knox, F. J. 

1871.1; Raettig, A. 1879.1; Seligo, A. 

1901.2. — Solea. Lagatu, H, 1887.1 ; Sacchi, 
M. 1899.1, .2. — Clarias anguillaris. Pan- 
ceri, P. 1873.1. — Micropterus. Shufeldt, 

R. \V. 1902.14. — Salmo fario. Surbeck, G. 

1904.1, — Raja. Traquair, R. H. 1893.8. 
— Sihirus. Zur Miihlen, M. 1911.24. 

Ambicoloration or unicoloration in 
flat-fishes, see under Pleuronectidae. 

Melanism or development of black 
pigmentation. 'A^Klunzinger, C. B. 

1903.2, 1907.1; Knauthe, K. 1892.1. ~ 

Barbus. Annandale, N. 1907.2. — Cy- 

prinodon. Arnold, J. P. 1912.30. — 

Phoxinus Icevis. Fatio, V. 1875.1, .2. — 
Platyglossus. Gunther, A. 1871.1. — Cy- 
prinidce. Siebold, C. T. 1861.2. 

Metachromatism or abnormal color 
variantSi suggesting albinism, xaritho- 
chroism, etc. — Polychromism in Myxine. 
Dean, B. 1903.2. — In various Italian 
fishes. Ninni, E, 1903.3 (Pleuronectes), 

1907.2, 1908.1; Trois, E. F. 1909.2, 
(Lophius) 1909.3. — Anguilla. Ninni, E. 
1912.2; Pavesi, P. 1894.1; Trois, E. F. 

1905.2, 1908.3. 

Xanthochroism, or appearance of 
yellow pigmentation. Schreitmuller, 
W. 1911.12. — Anguilla. Bolau, C. C. 
1881.2; Kershaw, J. A. 1904.1. — Petro- 
myzon. Festa, E. 1900.1. — Nemachilus. 
Fischer, J. 1874.1. — Phoxinus. Riedel, K. 

1911.1. 

CHANGES IN COLORATION 

Adaptive coloration or slight temporary 
modifications in colbration to fit the environ- 
ment. Agassiz, A. 1892.1; Franz, V. 
1910.2; La Blanch^re, P. R. 1872.4; No4, 
J. & Dissard, A. 1894.1; Schenk, H. 

1914.1. 

Observations on color changes in various 
fishes, Heincke, F. 1875.1; Schreitmiiller, 
W. 1914.7; Semper, C. Add. 1895.1. — 
Salmo fario. Crisp, E. 1864.1; Schon- 
dorff, A. 1903.1. — Coitus bubalis. Cun- 
ningham, J. T. 1889.2. — Gasterosteus. 

Dallas, J. 1895.1. — Capros aper. Day, 
F. 1880.9. — Labrus maculaius. Holt, E. 
W. & Byrne, L. W. 1897.2. — Lebias. 

Schenk, H. 1914.1. — Echeneis. Schnee, 

S. 1902.1; VaUlant, L. L. Add. 1884.1. 
Miscellaneous papers on changes in 

coloration. Chamberlain, W. B. 1867.1; 
H., T. W. 1876.1; Harting, P. 1868.3, 
1871.3; Hermann, L. 1896.1; Kent, W. 

S. 1873.3; M., A. R. 1871.1; Regan, C. 

T. 1909.9; Schenkling-Pr6v6t, - 1894.1; 
★Townsend, C. H. 1908.1, 1910.1; Anon. 
131. 203, 204. 

Experimentally induced changes. Pou- 
chet, G. 1871.2, 1872.7, 1873.1. —Im- 
portance of physical stimulus. Rynberk, 


G. A. 191 1.1, .2. — Slow changes through 
confinement in vessels of different colors. 
Stark, James 1830.1. — Nocturnal and 

diurnal changes. Verrill, A. E. 1897.1. — 
Seasonal changes. Wheatland, R. H. 

1862.1. 

Influence of vision (including color 
perception) in color changes. (Watson 
considers such adaptation to background as 
an instinctive response, controlled entirely 
by the sympathetic system and without 
reference to color perception.) 

Adaptation in coloration of flat-fishes 
(Pleuronectidce) to various backgrounds, 
and influence of vision in these changes. 
Bordage, E. 1911.1; Loeb, J. 1912.1; 
Mast. S. O. 1915.1, .2, Add. 1913.1; Poli- 
manti, O. 1912.1; ★Sumner, F. B. 1910.1- 
1911 . 2 ; Steinach, E. Add. 1891.1. — 
Coloration of flounders after extirpation of 
eyes. Buijtendijk, F. J. 1911.1; Lubach, 

D. 1864.2. 

Popular review of Sumner. Montanus, 

E. 1912.1. 

For a most valuable contributiori with 
colored plates on color changes in the 
flounders, see ★Mast, S. O. in Bull. U. S. 
Bureau Fisheries, 1914 (1916), vol. 

xxxiv, pp. 173-238, 19 pis. 

UnUateral change, produced by excision 
of one eye. Pouchet, G. 1877.1, .2; 1879.1. 
— Discussion of this work. Giard, A. 

1877.1. — Visual influence. Fiore, G. 

1906.1. 

Lack of color adaptation in blinded fishes. 
Mayerhofer, F. 1909.1; Pouchet, G. 
1876.1; Sumner, F. B. 1911.2. 

For other instances of color vision, in- 
volving only slight color changes, see Color 
perception under Behavior. 

Mechanism of color changes through 
contraction and expansion of chromato- 
phores. Ballowitz, E. 1912.1-1914.1, A(m. 
1914.1-.3; Lode, A. 1891.1; Nardo. G. 
D. 1844.3; Pfeffer, G. J. 1910.1; Pro- 
vazek, F. 1900.2; ★Spaeth, R. A. 1913.1- 
1914.1; Vescovi. P. 1886.1; Zimmer- 
mann, - 1893. 1; Fuchs, R. F. Add. 1914.1; 
★Rynberk, G. A. Add. 1906 . 1 . 

Innervation of chromatophores, retail^ 
to central nervous system, etc. Bauer, V. 
1910.2; Eberth, C. J. & Bunge, R. 189o^; 
Frisch, K. 1910.1; ★Pouchet, G. 

1871.1, 1872.3, 1876 . 1 ; Rynberk. G. A. 

1906.2, 1907.1. 1908.1; BaUowitz, 

Add. 1893.1, 189fl. —Effects of section 
of nervus sympathicus. S6cerov, S. 


OMMENSALISM AND SYMBIOSIS 

For a related topic, see Parasitic fishes. See 
to Parasites of fishes. 

Popular general works, including fishes. 
meden, P. J. Add. 1876.1; Step, E. 
Id. 1914.1. ^ ^ 

Miscellanea, popular accounts, etc. Hene- 

n, P. J. 1869.1. 1871.1; Christopher, 

. 1905.1; Coupin. H. 1899.1; Cu6not. 

1892.1; Gneg, J. A^^. 1896.3. ^^2 

cle on gar pike. Ryder, J. A. lo/ • • 
Mullet encased in PyrosorM, an Ascia- 

h. Giglioli, E. H. Add. 1886.1. 
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Alg 89 and fishes. Green algae ffrowing 
onfishee. Link, E. 1911.1; Minakata, K. 
1908.1. 

For plants destructive to fishes such as the 
hladderwart, see Noxious organisms under 
Pisciculture. For Fungus growths, see 
Diseases of the gills and skin under 
Pathology, 

Coelenterates and fishes. Hydroids 
and fishes. Franz, V. <fe Stechow, E. 
1908.1; Heath, H. 1910.1; Lloyd, R. E. 
1907.2, .4. — Minous inermis and hydroid, 
Stylactis. Alcock, A. W. 1892.1, 1899.4. 

— Dogfish with Sertularia on dorsal spine. 

Cornish, T. 1868.5. — Hippocampus 

covered with Serialia. Newman, E. 1873.2. 

Fishes associated with medusae. Alcock, 
A. \V. 1901.1; Gadeau de Kerville, H. 
1894.1; Gill, T. N. 1877.5; Oesterbol, 
A. 1885.1, .2; Peach, C. W. 1855.1; 
Scheuring, L. 1915.1; Collingwood, C. 
Add. 1867.1, 1868.1. — Caranx and me- 
dusae. Lunel, G. 1883.1; Pellegrin, J. 
1905.3; Anon. 64; Giard, A. Add. 1887.1. 

— Trachurus and medusae. Macleay, W. J. 
Add. 1884.2. 

Fishes (Premnas and Amphiprion) living 
in sea anemones. Collingwood, C. 1868.1; 
Crespigny, C. C. 1869.1; Horst, R. 
1901.1; Sluiter, C. P. Add. 1888.1. 

Nomeus commensal with the Portuguese 
Man-of-war (Physalia). Wallich, G. C. 
Add. 1863.1, 1869.1. 

Echinoderms and fishes. Syngnathus 
intestinalis living inside Holothurians. 
Ramsay, E. P. 1881.1. — Fish {notnamed) 
commensal with an echinus. Sarasin, C. F. 
Add. 1886.1. 

Fierasfer symbiotic with echino^ 
derms, pearl oysters, and tunicates. 

Fierasfer living in Holothurians. Alcock, 
A. W. 1901.1; Anderson, A. J. 1859.1; 
Bosset, C. P. 1839.1 ; ★Emery, C. 1880 . 1 , 
.2; Grieg, J. A. 1896.3; Holder, C. F. 
1881.1; Holder, J. B. 1871.1; ★Linton, 

E. 1907.1; Waite, E.R. 1897.1; Semper, 
C. Add. 1868.1. 

Living in starfishes. Bleeker, P. 1854.17, 
.19, 1858.14; Doleschall, C. L. 1858.1- 
1861,2. 

Symbiosis with pearl oysters. Gunther, 
A. 1886.1; Parville, H. 1899.1; Putnam, 

F. W. 1874.4; Saint-Amans, J. F. 1778.1; 
Southwell, T. 1910.3; Stearns, R. E. 
Add. 1887.1. 

Living within tunicates. "Weber, M. 

1905.1. 

Mollusks and fishes. Apogonichthys 
stromhi (a fish) living in the mantle cavity 
of Strombus gigas. Plate, L. H. 1908.1. 

Occasionally fishes {Fierasfer and Oligo- 
coWus) have been found, imbedded or covered 
over by the mother-of-pearl layer, in valves 
of the pearl-oyster. See Gunther, A. 1886.1 ; 
and Stearns, R. E. Add. 1887.1. 

The following citations indicate that oc- 
casionally fishes {Batrachus and Ophidium) 
may be found in oysters. ' Dekay, J. E. 
1842.2; Heyke, D. Pre-Linn. 1744.1. 

For incubation {of Bitterling, Rhodeus) 


in gill-cavities of mussels, see Parental care 
under Reproduction. 

For implantation and parasitism of the 
Glochidia of fresh-water mussels {Unionidae) 
on fishes, see MoUusca under Parasites. 

Sponge and fish. Garmannia spongi- 
cola n. sp. from off North Carolina, a goby 
inhabiting the cavities of large cuplike 
sponges. Radcliflfe, L. 19i7.1. 

Symbiosis among fishes 

The pilot fish {Naucrates ductor) ac- 
companying sharks. Bencden, P. J. 1870.1; 
Geoffroy-Saint-Hilaire, E. 1802.7, 1807.2; 
Holder, C. F. 1900.2: Moseley, H. N. 

1879.1; Penny, C. F. 1873.1; Winkler, 
— 1802.1; Anon. 362. 

Seriola zonala accompanying sharks. 
Holder, C. F. 1900.2. 

The sucking fishes, Echeneis and Re- 
mora, symbiotic with sharks. Baird, S. F. 
1876.16; Heneden, P. J. 1870.1 : Burnell, 
A. H. 1876.1; Castillo, L. 1912.11; 
Cornish, T. 1870.3; Geare. R. I. 1902.1; 
Holder, C. F. 1900.2, 1905.2; Moseley, 

H. N. 1879.1; Anon. 362. 

Echeneis symbiotic with — Sphyrcena 
barracuda. Liitken, C. F. 1874.1 (v). — 
Balistidoe. Murphy, R. C. 1914.1. 

For a duscussion of the habit of the suck- 
ing fishes of entering the gill cavities or 
mouths of their hosts, with a risumi of all 
known accounts, see E. W. Gudger in 
Natural History, 1922, vol. 22, pp. 243- 
249. 

DEEP-SEA FISHES 

Under this term are included the fishes 
adapted to conditions of extreme cold and_ utter 
darkness liring between the lOO-fathoms line 
or the bounds^ of the continental shelf, often 
taken as an arbitrary upper limit, and the abyssal 
depths of nearly miles. 

The latter, the greatest from which a deep- 
sea fish has been dredged, is the profound depth 
of 6,035 meters, (19,800 ft.) where, off the Cape 
Verde Islands, a Brotulid, iirimaldichthui pro- 
fwTuiissimus Roule (1913.5, Add. 1914.2) was 
taken by the Prince of Monaco. 

A table including the recorded depths for 
all {earlier) species will be found in Brauer, 
A. 1908.1, pp. 365-410. 

Macrias amissus from off southern 
Chili, largest deep-sea fish recorded to 
1900, was about five feet in length. Gill, 
T. N. & Townsend, C. H. 1901.1. 

Apparatus used in deep-sea investiga- 
tions. Regnard, P. 1893.4; ★Tanner, Z. 
L. 1885.1-1889.1; Add. 1897.1; Town- 
send, C. H. 1902.1, Add. 1896.1; Albert 

I, H. C. Add. 1891.1; Hoyle, W. E. Add. 

1889.1. 

Existence of a pelagic element in the 
bassalian fauna. Chun, C. 1887.1, 1888.1, 

1890.1. 

“ Tenanting of the deep sea with fishes 
has been a gradual process, beginning at 
latest in early Cretaceous times and gradu- 
ally proceeding until the present day.'* 
Woodward, A. S. 1898.1. 

Miscellaneous items, popular accounts, 
etc., on deep-sea fishes. Agassiz, A. 1888.1; 
Carpenter, W. L. 1870.1; Christison, S. 
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1905.1; Delaroche. F. E. 1809.3; Ever- 
mann, B. W. 1902.24; Goode. G. B. 
1889.1; Hussakof. L. 1915.2; Jordan, 
D. S. 1908.1; Malmgren, A. J. 1870.2; 
Martens, J. B. 1883.1; Vaillant, L. L. 

1886.1. 1887.1; Wade. H. T. 1910.1; 
Anon. 228, 393; Gill, T. N. Add. 1884.1; 
Hunt. A. R. Add. 1888.1. 

General popular treatises 

The following citations are general 
popular scientific works on the conditions 
affecting life in the depths of the ocean, 
including some matter on fishes. Many 
of these authors have been leaders in 
deep-sea and general oceanographical 
investigations. 

Text in English. Bullcn, F, T. 1901.1- 
1904.2; Hickson, S. J. 1893.1; ★John- 
stone, J. 1908.1, 1911.2; ★Murray. J. & 
Hjort, J. 1912.1; ★Thomson. C. W. 

1873.1. 1877.1; Wallich, G. C. 1862.1. 
Text in French. Dollo. L, 1885.1, Add. 

1891.1; ★Filhol, H. 1884.1. 1885.1. 

Text in German. ★Chun. C. 1900.1, 
1903.1; Marshall, W. A. 1888.1; See- 
lingcr, O. 1901.1. 

The following arc smaller papers on the 
environmental conditions prevailing in the 
oceanic depths. Mangoldt, E. 1912.1; 
Nutting, C. C. 1901.1; Reed, T. S. 1904.1; 
Roule, L. 1912.6; Walther, J. K. 1904.1. 

General systematic treatises 

For a recent valuable, systematic mono- 
graph with colored plates of many char- 
acteristic species and a full bibliography, 
based primarily on the collections of the 
“ Valdivia ” of the German Deep-Sea Ex- 
pedition, see ★Brauer, A. 1908.1. 

For a general resume, with descriptions 
and figures of all forms known up to 1896, 
based chiefly on the collections of the "Alba- 
tross,'' see ★Goode, G. B. & Bean, T. H. 

1896.1. 

Large collections were obtained which 
have been made the subjects of extensive 
monographs, in the reports of the following 
oceanographic expeditions. — “ Investi- 
gator," Indian Ocean. Alcock, A. W. 

1899.1. — "Challenger." ★Giinthcr, A. 

1887.5. — '* Travailleur ei Talisman." 

★Vaillant. L. 1888.2. 

The collections of the Prince of Monaco, 
made principally in the North Atlantic 
and the Mediterranean on the campaigns 
of his yachts, “ Hirondelle " and the " Prin- 
cesse Alice," have been described by Albert 
I, H. C. 1887.1-1906.1; Collett. R. 

1889.1. >890.1, 1896.2; Richard. J. 

1905.1; Roule, L. 1913.5, 1914.1. .6; 
★Zugmayer, E. 1911.1, 1911.2, 1913.2, 

1914.1. 

List of known species of deep-sea fishes, 
with distribution. Garman, S. 1899.1. 

Coloration of deep-sea fishes 

The signifioance of coloration in deep-sea 
fishes is intimately bound up with the question 
of the depth of the penetration of sunlight. 
Many authors, especially Nutting, believe that 


light in the greater depths is furnished by the 
phosphorescent organisms. 

Dr. J. Hjort of the “ \Iichael Sars " expedi- 
tion (Hjort, J. 1911.1), found that at 500 meters 
red rays are absent and blue and violet rays 
present; at 1.000 m. ultra-violet rays are percep- 
tible; and at 1,700 m. there is no trace of light. 
He suggested that the 500 meter line marks 
the border between two differently colored 
faunas: iridescent and silvery fishes occur in 
the upper zone, black and red fishes in the lower. 
At and beyond such depths these colors would 
tend to render the fishes invisible. 

For further discussion of the coloration 
of deep-sea fishes, see Burke, C. V. 1911.1; 
Nutting. C. C. 1899.1, 1901.1. 


Sense organs of deep-sea fishes 

For the anatomy of the phosphorescent 
organs, see under Luminosity and phos- 
phorescence. 

For the most comprehensive treatment of 
the anatomy of the eye and the phosphores- 
cent organs of deep-sea fishes, see ★Brauer, 
A. 1908.2. 

Structure of the eyes, both normal and 
the protruding telescopic eyes of some forms. 
Brauer, A. 1902.2,.3, 1904.1; Caullery, 
M. 1905.1; Franz. V. 1907.1; Frisch. 
K. 1909.1; Lendenfeld, R. 1885.1; 
Zugmayer. E. 1910.2. 

Possibility of vision in the deep sea. 
Chun, C. 1893.1. 

Anatomy of the — brain. ★Trojan, E. 
1906.1 — of the car. ★Bierbaum, G. Add. 

1914.1. 


DEEP-SEA FAUNA 
With a geographical arrangement 

Antarctic Ocean. ★Dollo, L. 1900.1- 
1900.4, 1904.1, 1906.2..3, 1907.1. 1908.1. 

1909.1, .3; ★Pappenheim, P. 1914.1. 

Arctic Ocean. Jensen, A. S. 1905.1; 
Jordan, D. S. & Clark, G. A. 1906.1; 
Lutken, C. F. 1880.1, .4. —Bering Sea. 
Gilbert, C. H. 1895.1. , 

Indian Ocean. ★Alcock, A. W. 1889.3- 
1902.1; Alcock, A. W. & McGiichnst, 
A. C. 1892.1; Boulenger, G. A. 1901.17, 
★Lloj’’d, R. E. 1909.1. 


North Atlantic Ocean 

Various localities, especially deep ^ters 
the European couiitries. Bean, B. A. 
98.2; Bean, B. A. <fe Weed. A. O. 

09.1. . 2; Beechey, F. W. 1842.1; Uol- 
t, R. 1904.1; ★Goode. G. B. & Bean. 
H. 1878.2..4..5. 1881.2. 1882^. 18f5.2. 

1894.1, .2. .3; Gunther. A. C. 1874.4. 

88.2, 1889.1..2..3; ★Hjort. J. 

11.1. . 2; Holt, E. W. & Byrne. L. V\ . 
08.1; Jungersen. H. F. 1898.1, 1899.1, 
05.1; Lea. E. 1913.2; Poppe, S. A. 

Deep water off Portugal. ^ ^ 4 ; 

93.2. 1895.1; Lutken. C. F. 1894.1, 

mville, H. 1897.2; Osono. B- 1906.2, 

09.1, 1911.1; Wright. E. P. , 

Mediterranean Sea. Anola. V. 19^1; 

12.1: Giglioli. E. H- 1004 1 - 

.o Bianco. S. 1901.1. 1903.1, 1904. . 

arion, A. F. 1883.2; Palacky, J. 1887.1. 

>ugmayer, E. 1911.2. 
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Pacific Ocean 

Off Japan. Jordan, D. S. 1898.2; 
Jordan, D. S. & Snyder, J. O. 1903.1; 
'A'Jordan, D. S. & Starks, E. C. 1904.1 
(LwO; Tanaka. S. 1910.1. 

Southern Pacific. Gilbert, C. H. 1908.1, 

1911.1. — Hawaiian Is. ★Gilbert, C. 
H. 1905.1. — Off Tasmania. McCulloch. 
A. R. 1907.1. —Off New Zealand. Ham- 
ilton, A. Add. 1896.1. 

DENTITION (OF FISHES) 

CoznpriBlns the development, histolo^, 
and morphology of the teeth of fishes. 

For related subjects, eee Integument, and 
Dermal Skeleton. 

General treatises 

Works of a general nature, chiefly 
comparative odontologies or manuals of 
the dentition of all vertebrates, including 
chapters on fishes. 

Text in English. ★Owen, R. 1840.1; 
Wortman, J. L. 1886.1; ★Tomes, C. S. 
Add. 1914.1. 

Text in German. Baume, R. 1882.1; 
Giebel, C. G. 1855.1; ★Terra. P. Add. 

1911.1. 

An excellent short non-technical account 
in English on the teeth of fishes, is ★Ride- 
wood. W. G. 1896.2. 

Probably the most scholarly treatises in 
German are those cited under ★Rose, C. 
1892.1-1896.1. 1897.1. 

Miscellaneous topics 

Homology of hair with teeth of shark. 
Brandt. A. T. 1898.2. 

Origin of perforations in teeth of a fossil 
Carcharodon. Burrows, H. A. 1876.1. 

Suppression and specialization of teeth. 
Humphreys, J. 1889.1. 

Fishes' teeth contrasted unth those of 
other classes. Menhuir, W. H. 1902.1. 

Nerve terminations in teeth of Teleostei. 
Retzius, M. G. 1892.9. 

Structure and anchorage in vertebrates. 
Struck, W. 1915.1; Watson, G.W. 1900.1. 

Origin of teeth 

The identity in development and structure 
of the placovd dermal elements {shagreen 
denticles) with the teeth, in Elasmobranchs , 
was recognized in Williamson, W. C. 

1849.1. and elaborated in ★Hertw’ig, O. 

1874.1. 

During the inpushing of the outer skin 
in the formation of the stomodseum, these 
placoid elements (teeth) have been car- 
ried into the oral cavity. While teeth are 
generally restricted to supporting bones 
or cartilages, in numerous species of 
sharks and rays, practically unmodified 
placoid scales persist in the lining of the 
oral cavity and pharynx. 

For references, see Imms, A. D. 1905.1; 
Spengel, J. W. 1905.1; ★Steinhard, O, 

1903.1. 

Similar oral and pharyngeal denticles in 
Ckimceroids are figured in Dean, B. 1906.1, 

p. 121. 

The formation of a triconodont tooth (in 
Chlamydoselachus), through the fusion of 


three separate simple teeth, is shown in 
★Rose, C. 1894.2. 

Histology of teeth 

Histological structure and development of 
teeth. Born, G. 1827.1; Fischer von 
Waldheim, G. 1801.1; Heincke, F. 1873.1; 
Hilgendorf, F. M. 1888.1; Morgenstern. 
M. 1909.1; Owen. R. 1839.4, 1840.3; 
★ Rose, C. 1897.1; Schwalbe, G. A. 
1894.1; Waldeyer, H. W. 1864.1; Hux- 
ley, T. H. Add. 1853.1; Owen, K. Add. 

1839.1. 

ENAMEL 

As early as 1848, M’Coy (Sir I. 1848.1, 
p, 124) following the then recognized fact that 
the enamel of fishes differs in development from 
that of mammals, applied the term “ ganoine 
to the layer of “ false enamel " on the teeth of 
certain fossil sharks (Choiuatodus). As pointed 
out to him by Prof. Owen (Owen, R. 1849.1) 
the latter’s term " vitrodentine ” had previously 
been in use. About the same time. Williamson 
(W'. C. 1849.1, p. 438) independently, but more 
aptly, used the term “ ganoin " for the enamel- 
like substance of the scales of Lepidosteus. 

While the exact nature of enamel seems not 
yet entirely settled, a recent authority (Tomes. 
C. 8. 1900.1. p. 62) retains the term “ enamel *’ 
which he divides into the following tj^pes. 

(1) Enamels not wholly epiblastic in origin. 

The stroma which is the seat of enamel calci- 
fication is furnished by a transformation of the 
exterior of the mesobUistic dentine papilla, the 
ameloblasts apparently segregating the lime 
salts required ror its hardening. (This type 
is found in Elasntobranchs and is unquestion- 
ably a modified dentine — vitrodentine of 
Owen.) . . 

(2) Enamels wholly epiblastic in origin, in 
which the ameloblasts undergo a prior trans- 
formation into a stroma of the dimensions of 
the finished enamel and themselves disappear. 
This type is met with in the Gadidse. in Sargus 
and in Labrus and probably other fishes. 

(3 and 4) The other types, also epiblastic in 
origin but in which the ameloblasts persist, are 
confined to the mammals. 

For papers specifically relating to de- 
velopment and structure of enamel, see 
Nunn, E. 1883.1, and ★Tomes, C. S. 
1898.1-1900.1. 

DENTINE 

Although accurately described as early as 
1836 by Retzius (j\. J. 1836.1), the various 
forms of dentine were not named until the ap- 
pearance of the ■■ Odontography ’’ of Owen 
(Owen, R. 1840.1) whose terms are now gen- 
erally accepted. 

As more precisely defined by Tomes (C. S. 
1878.2), the forms now recognized are (1) hard 
unvascular dentine, (2) vaso-dentine, (3) plici- 
dentine (Labyrinthodon, not in fishes), and 
(4) osteo-6entine. 

Structure and development of dentine. 
Korff, K. 1910.1; ★Mummer>', J. H. 
1893.1; Studnidka, F. K. 1906.2, 1909.2; 
Sternfeld, B. Add. 1882.1; ★Tomes, C. 
S. 1878.2. 

Comified epithelial teeth of 
Cycloatomata 

In this group the teeth are purely cuticular. 
formed by an axial dermal papilla, invested by 
epidermis and an external horny cone. They 
are without genetical relations to the teeth in 
other groups. 

In Myzine and Bdellostoma, according to 
Beard, the dermal papilla develops an imper- 
fectly calcified tooth beneath the epidermal 
cornification. 
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Dexelo-pmeni, siruclure, and arrangement 
of teeth in various genera, chiefly Petro- 
myzon. Beard, J. 1888.7, 1889.1; Behrens, 
G. 1891.1; ★Jacoby, M. 1894.1; Renaut, 
J. 1900.1; Scott, \V. B. 1883.2; Tims, H. 
W. 1906.1; ★Warren, E. 1902.1; Stud- 
niCka, F. K. Add. 1900.1. 

Dentition of Pla^iostomi 

Numerous genera of fossil sharks, whose re- 
lationships, in many cases, are but imperfectly 
known, have been described from isolated 
teeth. It is obviously beyond the sphere of the 
present work to adequately refer to these 
genera. They are, moreover, carefully treated 
in Woodward’s “ Catalogue of the fossil fishes 
in the British Museum ” (Woodward, A. S. 
1889.2), to which reference may be made. 

There are a large number of Pre-Linnsean 
references to isolated fossil shark teeth, w’hich 
w’ere known as glossopetrse, and to the fossil 
teeth of pycnodont fishes known as bufonites 
(toad-stones, i. e., stones supposed to have been 
formed in the head of a toad). These are 
brought together under Palceontology. 

The myth of the toad-stones is discussed in 
Hussakof, L. 1915.3. 

ImporUint treatises in German, chiefly in- 
augural dissertations, on the development 
and histological structure of Selachian 
teeth. Benda, C. 1881.1; ★Hertwig, W. 
A. 1874.1; ★Jentsch, B. 1897.1; ★Laaser, 
P. 1900.1, 1903.1; Owen. R. 1839.3, 
1840.4; ★Rose, C. 1897.1; Treuenfels, 
P. 1896.1. 

Numerous shark teeth were dredged in 
the tropical Pacific by the Albatross. See 
Eastman, C. R. 1903.6, 1906.3. 

Histology and development of the rostral 
teeth of the sawfish, Prislis. ★Engel, H. 
1909.1; Green, J. 1859.2; Hilgendorf, 
F. M. 1888.1; Kolliker, R. 1860.5. 

Peculiar modified flattened posterior 
teeth occur in the Port Jackson shark, 
Cestradon. Miklukho-Maklai, N. N. 

1879.1. 

Dentition of the eagle rays, Myliobatidoe. 
These possess both an upper and lower 
median series of modified, flat, pavement- 
like, crushing teeth. ★Gudger, E. W. 

1910.2, 1914.1; Harless, E. 1847.1; 
★Stefano, G. 1914 . 2 ; Stromer, E. 1904.1; 
Treuenfels, P. 1896.1. 

Sexual differences chiefly in the shape and 
size of the teeth have been described in the 
following forms. — Raja. Liitken, C. F. 
1874. 3, .5. — Notidanus {H eptanchus) . 
Macdonald, J. D. & Barron, C. 1868.1. 

— Mobula. Pellegrin, J. 1912.12. 

The evolution of sharks' teeth. Woodward, 
A. S. 1892.4. 

Fine figures of the teeth and of the jaws 
with teeth of Plagiostomes may be found in 
Garman, S. 1913.1. 

Descriptions of individual teeth or the 
complete dentition of the following forms. 

— Carcharias. Ayres, W. O. 1849.5. — 

Rhineodon. Bean, B. A. 1905.2; Gudger, 
E. W. 1915.1. — Hexanchus. Carruccio, 
A. 1896.1. — Notidanus primigenius. 

Probst, J. 1858.1. — Chlamydoselachus. 
Rose, C. 1894.2. — Mustelus. Spengel, 

J. W. 1905.1. — Lamna. Stannius, F. H. 
1842.1. — Cetorhinus. Turner, W'. 1879.2. 


Dentition of various fossil Elasmo- 
branchs. — Cladodxis. Claypole, E. W. 
1895.6; Eastman, C. R. 1900.1. — Acan- 
thodei. Dean, B. 1907.2. --Cochliodon- 
tidee. McCoy, F. 1852.1; Owen, R. 
1867.3, .4. 

Miscellaneous and usually unimportant 
papers on sharks' teeth or the dentition, 
succession, etc. Agassiz, J. L. 1844.5. 
1874.2; Andr^, W\ 1784.1; Balkwill, 
F.H. 1875.1; Bicknell, E. 1872.1; Cocco, 
L. 1896.1; Forbes, H. O. 1879.1; Grube, 
A. E. 1878.2; Waldow, - 1911.1. 

Miscellaneous early references to sharks' 
teeth, to be found in Pre-Linn, section. 
Geoffroy. C. 1741.1; H^rissant, F. 1753.1; 
Lister, M. 1674.1. 

Dentition of Holocephall 

The dental plate of Chimoeroids {Callor- 
hynchus) develops from a single enlarged 
flattened tooth according to Schauinsland, 
H. H. 1903.1 (p. 13, pi. 20). 

General remarks on Chimceroid dentition. 
Hilgendorf, F. M. 1886.1. 

Dental plates of Jurassic Chimceroids. 
Jaekel, O. M. 1901.1. 


Dentition of Dipnoi 

Homology with Dinichthys. Gill, T. N. 

1879.4. 

Teeth; Upper Silurian forms. Rohon, 
J. V. 1899.1. 

In N eoceraiodus, as shown by Semon, 
the dental plates arise by the fusion of a 
number of separate small teeth. Briquel, M. 
P. 1898.1; ★Semon, R. W. 1899.2, 

1901.5. 

Dental plates of numerous fossil spetfles 
of Ceraiodus. Boklen, H. 1887.1; Sliall, 
L. C. 1878.1, .3; WWward, A. S. 1907.1. 

Histology of teeth of Protopterus. Owen, 
R. 1840.2; Rose, C. 1892.1. 

Dentition of Lepidosirenidce. Stromer, 
E. 1910.2. 


Dentition of Teleostozni 

Development and histology of teeth in 
Teleostei. Carlsson, A. 1894.1; ★Fried- 
mann, E. 1897.1; Ghigi, A. 1905 . 1 , .2; 
Rose, C. 1897.1; Tomes, C. S. 1875.1- 
1900.1. 

CHONDROSTEI and HOLOSTEI 

The Acipenseridffi, according to Zograf. 
possess teeth while young. From the sterlet 
{Acipenser ruihenus), in which they are lost at 
the age of one year, a series extends to Psephu^ 
jladius which retains them throughout hie. 
Polydon likewise retains its teeth when mature. 

References. Murray, A. 1871.1 ; Parker, 
WL K. 1881.1 (pi. 14, fig. 6); Pavlov, H. 
1879.1; Peltzam, E. 1870.1; ★Zograf, 
N. Y. 1887.5, 1896.2. ^ ^ 

Lepidosteidce. Barkas, W. J. 1878.-. 
— Lepidosteus, analogies with labyrtntho- 
ionts. W^^Tnan, J. 1844.1. 

TEETH OF TELEOSTEI 

Most systematic treatises include 
ions of the form and arrangement of the teeth. 
'Numerous genera are based on such characters. 

It is thxis obviously out of question to at- 
empt to give a complete list of references 
lere. The following citations are ^separate 
mpers dealing with the dentition of the forms 
tamed. 
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Anarrhichas and Chcclodon. Andr6, W. 

1784.1. — Scarida. ★Boas, J. E. 1879.2. 
— Orthagoriscus, Hilgendorf, F. M. 

1893.1. — Salmonida, Knox, R. 1855.1. 

— Echeneis. Mummery, J. H. 1899.1; 
Murray, A. 1856.1. — Gymnodontes. 

Owen, R. 1839.4, 1840.3. — Piabuca, 

Rowntree, W. S. 1906.1. — Cydcpierus. 
★Schmidt, B. 1913.1. — Esox. Tomes, 
C. S. 1878.1. — Mugil. Troschel, F. H. 

1865.1. — Loricariidw. Weyenbergh, H. 

1875.2. — Anarrhichas. Wilson, A. 

1879.1. . 2. — Labrus. Wright, J. 1870.1. 
— Hydrocyon. Eastman, C. R. Add. 1917.1. 

Although Coregonus wartmanni is tooth- 
less when adult, true rudimentary teeth 
occur in embryos of 1 cm. Walter, H. E. 

1894.1. 

Pharyngeal teeth of Teleostel 

In certain Teleosts occur clusters of grinding 
teeth (phar>'ngeal teeth) capable of replacement 
by vertical succession. 

The lower pharyngeals are usually composed 
of the paired ceratobranchial elements of the 
last (fifth) branchial arch which is reduced on 
each side to this element. 

In the CMJrinid® these grind against a callous 
pad above on the basi-occipital. 

In the Labrid® they are opposed above by the 
upper pharyngeal teeth formed on the pharyngo- 
brancUals of the posterior branchial arches. 

For an excellent scries, with photographs, 
of the pharyngeal teeth of many different 
species, see ★Shepherd, C. E. 1913.1. 

Pharyngeal teeth of Cyprinidm. (^)erka- 
80 V, P. G. 1903.1 : Pack, - 1897.1 : ★ Gra- 
cianov, V. I. 1900.1; ★Haempel, O. 1907.2, 

1908. 2. . 3; Hoppe, R. 1894.1; Jurine, L. 
1821.2; Leonhardt, E. E. 1903.10; Molin, 
R. 1850.1; Nordmann, A. 1863.2. 

Variability of pharyngeal teeth in Cy- 
prinoid hybrids. Heincke, F. 1892.1. 

Pharyngeal teeth of other fishes. — 
Scaridee. Boas, J. E. 1879.2. — Labridce, 
development. Prince, E. E. 1893.1. — 
Orestias. Pellegrin, J. 1904.12. — Ger- 
ridee. Sauvage, H. E. 1876.4. — Labrus. 
Wright, J. 1870.1. 

Comparison of pharyngeals of Labrus 
from Italian Tertiary with those of recent 
Mediterranean species. Brunati, R. 1909.1. 

Isolated fossil or sub-fossil pharyngeal 
teeth were earlier known as "Serpent's 
eyes." See Jussieu, A. Pre-Linn. 1725.1. 

DERMAL SKELETON (OF FISHES) 

Comprising the morphology of the Ezo- 
skeleton, the Dermal Denticles, and the 
Scales. 

The dermal fin-rays (dermotriebia), which 
constitute a part of the exoskeleton, are treated 
under Fins. 

The dermal skeleton should properly include 
the “ dermal ” or “ membrane bones,” but these 
are necessarily treated under Skull. 

Scales are usually included under the general 
term ” integument/’ In the present work, how- 
ever, under Integument, will be found references 
merely to the soft structures of the epidermis 
and the dermis. 

Introductory 

In the Cyclostomata the skin is soft and en- 
tirely lacking in hard structxires such as den- 
ticles or scales. There is thus no suggestion of 
a dermal skeleton in this group. 


In the Elasmobranchs, however, true ” pla- 
coid ” denticles are present. These, more fully 
described below, consist of separate hollow 
cones of dentine capped by “enamel.” Each 
separate denticle, with growth, develops a more 
or less eroanded basal portion, the ” basal 
plate.” In these fishes, true bone never de- 
velops. 

In the higher bony-fishes (Teleostomcs) and 
in the Dipnoi the true scales occur. These 
dev'elop, usually as oval Battened structures, 
in pockets within the dermis and are at no 
time contributed to by the epidermis. They 
grow' throughout life by the deposition of 
successive layers of bony substance. 

.\gassiz (J. L. 1833.2) divided fishes into the 
four groups, Placoidei, Ganoidei, Cycloidci, 
and Ctenoidei. based on the characters of their 
scales. That this arrangement was untenable, 
especially for the higher groups, was soon shown 
by the experience of one of ms students, Prof. 
N. S. Shaler (.Atlantic Monthly, Feb., 1909, 
p. 222), who discovered that one species 6f Pleu- 
ronectid® “ had cycloid scales on one side and 
ctenoid on the other.” Likew'ise Peters (W. C. 
H. 1841.1) soon showed that the bonito (Sarda) 
possesses both cycloid and ctenoid scales. 
Agassiz (1850.6) decided that the scales of the 
bonito were intermediate and sometime later 
(1857.2) he definitely renounced bis classifica- 
tion as being too artificial. 

Except among pal«ontologists. where often 
the scales of certain fossil formd constitute the 
only remains preserved, the scales have not 
been much studied as an aid in the classifica- 
tion of fishes. 

More recently Cockerell (T. D. 1909.4- 
1914.1) has assiduously studied and described 
the minute structure of the scales of many 
species in all groups, especially the Teleostomcs, 
with the idea of defining the distinctive char- 
acters which may aid in the determination or 
identification of the species. The taxonomic 
value of “ lepidolog>’ ” has however not since 
been extended. 

Principal literature 

Modern views on the morphology and de- 
velopment of scales had their inception in 
the works cited under ★Williamson, W. C. 

1849.1, and 1851.1. 

The most comprehensive treatises in 
German, on the morphology of dermal 
(placoid) denticles and scales are ★Hert- 
wig, 0. 1876.1; and ★Klaatsch, H. 1890.1. 

By far the most illuminative memoir (in 
English) on the development, structure, and 
phytogeny of denticles and scales is ★Good- 
rich, E. S. 1908.1. 

Most of the previous views on the de- 
velopment and formation of scales are 
reviewed in English in ★Thomson, J. S. 

1904.1, 

As stated above, Cockerell (T. D. 1909.4- 

1914.1, Add. 1914.1) has described the 
superficial characters of the scales of many 
genera and species of fishes. See especially 
★Cockerell, T. D. 1911.5 and 1913.1. 

Miscellaneotis papers 

Mechanical considerations of the evolu- 
tion, or causes of the arrangement and 
shape of scales. Ryder, J. A. 1892.1; 
Woodward, A. S. 1893.5. 

Older or miscellaneous and unimportant 
papers on the structure and manner of 
growth of the scales of fishes. Agassiz. J. 
L. 1840. 2, .3, .4; Alessandrini, A. 1849.1; 
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Raster, J. 1762. 2, .3; Benecke, B. 1882.1; 
Broussonet, P. M. 1787.1; Couch, J. 
1868.2; Delsman, H. C. 1913.2; Heimah, 
T. H. 1873.1; Keene. J. H. 1879.2; 
Kuntzmann, J. H. 1829.1; ★Mandl, L. 

1839.1- 1840.1; Peters. W. C. 1841.1; 

Salbey, R. 1868.1-1870.1; Schmula. - 
1854.1; Steeg.G. 1857.1, 1861.1; Swaine, 
L.H. 1870.1; Anon. 17J, 526, 599; Eng- 
strom, A. Add. 1874.1; Huxley, T. H. 
Add. 1855.1. 

The chief points in many of these older 
papers are reviewed in Baudelot, E. 1873.4; 
and in Thomson, J. S. 1904.1. 

The scales of fishes were among the 
first objects examined by the early micro- 
scopists. The following references, partly 
referring to such observations, will be 
found in the Pre-Linn, section. Fabri- 
cius d’Aquapendente, J. 1618.1-1625.1; 
Hooke, R. 1665.1; Leeuwenhoek, A. 

1686.1- 1719.2. 

EVOLUTION OF THE PROTECTIVE 

COVEBINO 

Phytogeny of scales 

Williamson (W. C. 1849.1, p. 466) attempted 
to outline the derivation of the Teleostome 
scale from the denticle of the EJasmobranch. 
He believed that by the fusion of the bd^l 
plates of a number of adjacent denticles a^arge 
composite denticle was formed. By the suc- 
cessive depression or insinking of this composite 
denticle (ultimately to entirely within the 
dermis), by the obliteration or disappearance of 
the separate tips of the denticles (aggregated 
to form the " cosmine ” layer), and by the ac- 
quisition of a basal film of true bone which 
subsequently overlaps the outer surface, the 
true scale has been formed. 

These views, with modifications, have been 
adopted by Hertwig, (O. 1876.1), by Wieder- 
sheim (R. £. 1880.4), and by others. Klaatsch 
(H. 1890.1) believed that each scale represents 
a single denticle of which the basal plate has be- 
come greatly enlarged. 

According to Goodrich (E. S. 1908.1), the 
views of Williamson are not without difficulties, 
the chief of which is the lack of intermediate 
stages between the denticle and the Cosmoid 
scale. While in general adhering to William- 
son's views, Goodrich considers the elements of 
the dermal skeleton to be divisible into two 
distinct forms as follows; 

(1) The dermal denticle of Elasmobranchs, of 
which the " basal plate ” is simply the expanded 
lower portion of the external cone, 

(2) The scale of Teleostomi-Dipnoi, divisible 
into Cosmine and Ganoid types. The essen- 
tial part of the scale is the development in the 
dermis of a 6onj/ plate. The overlying denticles 
may have subsequently become fused to this 
plate and by aggregation or fusion may have 
Become reduced to the cosmine layer. While 
the denticles have generally become lost since 
the appearance of scales, in certain forms (Lepi- 
dosteus, PolypteruB and some Siluroids), minute 
denticles persist and become secondarily at- 
tached to the scales and to the dermal fin rays 
(lepidotricbia). 

DENTICLES 

The so-called Placoid Scale 
of the Elasmobranchil 

“ True denticles are universally present in 
the living Elasmobranchs and their extinct 
allies. 


" The placoid scale, or denticle, begins as 
a cone of dentine deposited by mesoblastic 
scleroblastic cells below the epidermis, in con- 
tinuity with the basement membrane; a basal 
plate may be present in the form of a direct 
extension inwards of the cone, never as a sepa- 
rate element which becomes fused on to it 
secondarily; both the cone and the plate are 
composed of dentine or some allied substance, 
never of true bone; the cone may pierce the 
epidermis, when fully grown.” Goodrich 
(1908.1, p. 753). 

The outer surface of the denticle is covered 
with a hard, enamel-like layer of which the 
exact nature has been much disputed. As has 
been stated elsewhere (sec Dentition), the 
identity of the teeth and denticles (” dermal 
teeth ”) in Elasmobranchs has long been rec- 
ognized. Rose (C. 1897.1) considered the 
enamel-like layer of the denticles and teeth to 
be a layer of dentine (vitrodentine). The argu- 
ments for and against its being enamel are 
summarized by Scupin (H. 1896.1). Although 
recognizing the primary part played by the 
mesoblastic dentine papilla in its formation, 
instead of its being wholly an epidermal secre- 
tion as is the true enamel of higher vertebrates, 
Tomes (C. S. 1898.1, p. 460) believes that this 
layer may be appropriately called enamel. It 
is not a dentine because there is no collagen 
matrix. For additional remarks on “ Enamel,” 
sec under Dentition. 

As pointed out by Stcenstrup (J. J. 1861.2, 
.3), although probably incorrectly denied by 
Nardo (G. D. 1861.1), the denticles do not 
persist throughout the life of the shark and con- 
stantly increase in size as do the scales, but are 
shed individually to make place for others. 
They are subsequently replaced by the growth 
of newly developed denticles between the old 
ones. 


Plagiostomi 

Papers relating to the development, 
structure, and histology of the denticles or 
'‘placoid scales'’ of sharks and rays. Benda, 
C. 1881.1; Brackol, G. 1858.1; Green. J. 
1859.2; Hannover, A. 1868.1; ★Hert- 
wig, O. 1874 . 1 ; ★Klaatsch, H. 1890.1; 
★Kwietniewski, C. 1905.1; Meyer, P. 
1886.1; ★Burckhardt, C. R. Add. 

1902.1. . , , 

For excellent figures of the denticles g/ 

certain sharks and rays, see Gamian, S. 

1913.1, and Radcliffe, L. 1916.1. 

The exoskeleton of Heierodontus fran- 
cisci. Daniel, J. F. Add. 1914.1. 


Holocephali 

In the existing Chimaroids the skin is gen- 
irally smooth but a few denticles are retained 
n rows along the head and back of young 
ipecimens. These are distinctly shark-hke. 

In addition, the males of all recent Chima- 
oids possess denticles, quoting from Dean 
B. 1906.1, p. 117), "on the frontal clasping 
>rgan, on the mixipterygium, and on the an- 
.erior pelvic clasping organ. These denticles 
lave a transparent almost glassy character, 
n the frontal clasping organ of CaUorhynchus. 
hey occur not only at the tip of the 
tself , but also proximalward and at the fron 

Lnd sides of the depression into which this 

lasping organ fi^; but in the other 
he denticles are limited only to the tip of 

►rgan-” 

For a full discussion of the deniveUs in 
wth recent and fossil members of th^ 
rroup, see ★Dean, B. 1906.1, pp- H 
118. 
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In Chimcera and Hydrolagus, Cockerell 
records oval horseshoe-shaped denticles, 
which line and serve to keep open a mucous 
canals lying below the dorsal denticles. 
Cockerell, T. D. 1913.3. 

Certain fossil Chimaeroids, Squaloraja 
and Myriacanthus, possess an enlarged 
frontal spine or tentaculum, evidently a 
frontal clasper, probably derived from den- 
ticles. Davies, W. 1872.1; Reis, O. M. 
1895.2; Woodward, A. S. 1906.3. 

Dermal plates of the Ostracodermi 

ConcerninK the exoskeleton of this early 
problematical group, we can do no better than 
quote from Goodrich (1908.1, p. 754), with 
necessary adaptations in reference numbers. 

“ The important researches of Traquair 
(R. H. 1899.2, .3) have disclosed a most interest- 
ing series of Paleozoic heh in which it appears 
to be possible to trace clearly the evolution of 
the bony carapace of the Pleraspids from the 
simple placoid scales of Tkelodus. The latter 
are broad and flattened denticles. . . . Rohon 
(J. V. 1889.2, 1893.1) and Rose (C. 1897.1) 
have described their finer structure. The pulp 
cavity is simple and there is no distinctly marked 
basal plate. . . . Peammoateus is almost en- 
tirely covered with large plates (Traquair. R. 
H. 1899,3). Superficially these are studded 
with small denticles in every way similar to 
those of Thelodua. . . . Below these denticles 
is a thick plate of bone-like tissue, which, how- 
ever, is devoid of bone cells. 

“ The denticles , . . rest on the underlying 
plate, to which they become fixed, being fused 
to it here and there at their base. . . . 

“It is but a step from Paammoaieua to 
Pteraapia, whose exoskeleton has been well 
described by Huxley (T. H. 1858.2) and Lan- 
kester (E. R. 1864.2, 1865.1). . . . 

“ Thus it appears that the shields of the' 
Heterostraci, and also the scales and dermal 
fin-rays, have all been evolved by the combina- 
tion of a covering of separate isolated denticles 
and an underlying plate, and the theoiy* of 
Williamson is confirmed in a most remarkable 
manner by Traquair.” 

Professor Goodrich, having read proofs of 
this section, suggests: 

“ In the same way, within the Oateoatraei, 
we can trace the development of a complete 
armour of scales and plates from primitive 
separate denticles which become fused on to 
underlying plates of true bone w'ith bone cells.” 

THE TRUE SCAUS 

As stated above, Goodrich divides the scales 
previously known as “ ganoid ” into two types, 
the coamoxd of which the scale of Megalichtnys 
(Osteolepidse). well described by Williamson 
(W. C. 1849.1), is an example and the ganoid 
which is further divisible into two varieties. 

A cosmoid scale grows only by the addition 
of new cosmine at the edge and of isopedine 
(bone) on the lower surface. No living fish has 
a cosmoid scale. Among extinct forms it occurs 
only in the extinct Crossopterygii and in the 
Dipteridse. 

The Qanoid scale 

The “ ganoid ” scale, as restricted by Good- 
rich. is found in all recent “ ganoids ” (Good- 
rich’s Actinopterygii). It does not occur in the 
Teleosts. 

These scales are generally thick and rhom- 
boid. They grow by the deposition of concen- 
tric layers over the whole surface, the oldest 

f )art of the scale being at the center. These 
ayers on the lower surface are bony or fibrous: 
on the outer surface they are of the enamel-like 
substance called, in the case of lycpidosteus. 


ganoin by Williamson (W. C. 1849.1, p. 438). 
As shown by Hertwig and by Nickerson, the 
ganoin is entirely mesoblastic in origin and has 
no relation to enamel. 

Goodrich (1908.1, p. 757) divides the ganoid 
scale into two distinct varieties, the “ Paleeo- 
niscoid ” tj.'pe and the " Lepidosteoid ” t>q)e. 
The latter is pierced by characteristic tubules, 
found also throughout the bony skeleton of 
living and fossil Amioidei and Lepidostcoidei 
(Goodrich. 1913.2). 

Histological structure of “ ganoid ” scales 
in numerous fossil genera. Klaatsch, H. 
1890.1; ★Scupin, H. 1896.1. 

Structure of the scales in Polypterus. 
Hertwig, O. 1876,1; Leydig, F.* 1854.1; 
Reissner, E. 1859.1; Scupin, H. 1896,1. 

The presence of small scales in the in- 
tegument of Polyodon is recorded in Col- 
linge, W. E. 1895.1. 

In Acipenser, the scales are relatively 
few, large plates composed of concentric 
layers of bone, entirely lacking the ganoin 
layer. Agassiz. J. L. 1856.1; ★Hertwig, 
O. 1876.1 (vol. ii); Kosmak, G. Vs. 
1895.1. 

Structure and development of the scales in 
Lepidosteus. .Agassiz, J. L. 1856.1; Hert- 
wig, O. 1876.1 (vol. v) ; ★Nickerson, W. 
S. 1893.1; Reissner, E. 1859.1. 

In Amia the scales are thin and the 
ganoin vestigial. Unimportant references 
are Green, J. 1862.1; and Mackintosh, 
H. W. 1878.1. 

Scales of Teleosts 

The scales of Teleosts, although presenting 
great variations in form and structure, are in 
general thin and flexible and develop within 
dermal pouches. Their posterior edges usually 
slightly overlap the following scale. 

.Scales increase in size by the deposition of 
fine excentric rings entirely around the outer 
margin. These rings have been termed grov;ih- 
Txnga (Zuwachsringe) and the fine lines limiting 
the growth rings are the tinea of growth (Thom- 
son. J. S. 1902.1). 

During summer, with its favorable conditions 
for growth, the scale rapidly increases in size 
and the lines of growth are relatively far apart^ 
but during the following winter, the growth- 
rings become fewer and narrower and the lines 
of growth consequently become crowded to- 
gether. This variation produces a distinct ap- 
pearance. the annual ring roughly comparable 
to the rings in many trees. These annual rings, 
as first demonstrated by Ho^auer (C. 1898.1 
et aet].), supply us with an index to the age of 
the fish. 

The growth and annual rings have been much 
studied in recent years in connection with the 
determination of the age and growth of fishes. 
This constitutes a separate subject with an 
extensive literature, for which aee “ Recent 
methods in age determination ” under Growth 
and age. 

The scales grow continuously throughout 
life. If broken off or otherwise injured, they 
possess the power of regeneration (Mohr, E. 
1914.1; Scott. W. 1911. Ij. Ryder (J. A. 1884.4) 
records that a carp, in which a scale had been 
detached, had, after five months, replaced the 
lost scale with one of the same size but thinner 
and also lighter in color. The condition of the 
growth-rings was not determined. 

Cycloid and ctenoid scales 

As indicated above (under Introductory re- 
marks), the differences betw-een cycloid and 
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ctenoid scales, once thought fundamental, 
have been gradually shown to be unimportant. 
Cycloid scales may be defined as those which 
possess a smooth posterior margin; and ctenoid, 
those in which this margin is produced into a 
series of small spines. Reduced to the simplest 
terras, as shown by Cockerell & Moore (1910.2) 
and independently corroborated by Hase (A. 
1911.1); when the growth-rings or circuli are 
parallel w'ith the margin, the scale is cycloid. 
When, however, the grow'th-rings strike the 
posterior scale margin at a right angle or per- 
pendicularly, their truncated ends form tooth- 
like spines and the scale is ctenoid. Each growth- 
ring may produce a spine or several may unite 
to form one spine (Hase). 

Mandl (L. 1839.2), Vaillant (L. 1875.2) and 
Tims (H. W. 1905.1) erroneously believed the 
“ teeth ” of ctenoid scales to be homologous 
with the spines of the denticles of sharks. The 
correct view that they are merely projections 
of the posterior scale border, first propounded 
by Agassiz (L. 1840.3) in opposition to Mandl, 
has been held also by Bauaelot, Carlet, Hofer, 
Klaatsch, and others. 

Morphology' of scales 

Papers primarily on the development of 
scales, both cycloid and ctenoid, including 
their microscopic structure. ★Baudelot, 
E. 1873.4; Carlet, G. 1878.1, 1879.1; 
★Gninelius, A. 1913.1; ★Hase, A. 1907.1; 
Hofer, B. 1889.1; ★Nusbaum, J. 1907.1; 
Ros6n, N. 1915.1; Tims, H. W. 1905.1; 
Ussow, S. A. 1897.1. 

Although the Characinidce ordinarily 
possess cycloid scales. Gill enumerates four 
subfamilies with ctenoid scales. Gill, T. N. 
1896.11. 

Each scale of the lateral line is pierced by 
a pore of the lateral line canal. These refer- 
ences describe the lateral line scales in the 
following. — Scopelidce. Cohn, L. 1907.2. 
— Mugil. F6e, F. 1869.1. — Scicenidce. 
Sauvage, H. E. 1877.4. — Serranidw. 

Vaillant. L. L. 1874.2. 

Johnstone describes a flounder having 
part of the scales spinulated. Johnstone, 
J. 1904.1. ^ , 

The Plectognathi including the Sclero- 
dermi, containing the Trigger-fishes {Balis- 
tidce). File-fishes (Monacanthidce), Globe- 
^hes {Teirodontidce), and Porcupine fishes 
(Diodontidee) , have the body encased in 
heavy plate-like scales or, as in the Porcupine 
fish, Diodon, have the scales produced into 
sharp spines. Consult Dareste, C. 1850.2; 
Hertwig, O. 1876.1 (vol. vii); Hollard, 
H. L. 1853.1, 1860.1; ★Ros6n, N. 1912.1 
(iii) ; Kaschkaroff, D. N. Add. 1914.1. 

The Trunk-fish iPstracion) 'is encased in 
a rigid cuirass resulting from the union of 
rhomboidal plates placed side by side, 
which possess an inferior layer of a homy 
nature and a superior layer of osseous 
substance. Hollard, H. L. 1857.2. 

The Lophobranchii, including the Pipe- 
fish {Syngnathus) and the Sea-Horse 
{Hippocampus) , have the body protected by 
a series of dermal scutes forming rings. 
See Hoyer, H. 1901.1; Kasanzeff, W. 
J906.1; and Schaff, E. A. 1886.1. 

The John Dory {Zeus faber) possesses a 
series of bony plates or spines along the 


base of the median fins. For their number 
and arrangement, see Byrne, L. W. 1902.3. 

The scales of Centriscus possess sharp 
spines and were thought to be intermediate 
between denticles and scales. Hertwig, 0. 
1876.1 (vol. vii, p. 15); Vaillant, L. L. 
1888.1. 

Separate papers have appeared de- 
scribing the structure of the scales in the 
following forms. — Cyclopterus. ★Hase, 
A. 1911.2. — Anguilla. Jourdain, S. 

1880.1. — Zoarces. Quekett, J. T. 1852.2. 
— Gobius. Vaillant, L. L. 1875.2. — 

Chaunax. Vaillant, L. L. 1888.1. — 

Perea, Gobius, and Platessa. Winther, G. 
P. 1872.1. 

Scales of the American and Asiatic 
Cyprinidee. Cockerell, T. D. & Allison, E. 
M. 1909.1; Cockerell & Callaway, 0. 
1909,1; Cockerell & Moore, E. V, 1910.1. 

Scales of Dipnoi 

In the recent lungfishes, the scales are cycloid 
and overlapping and sunk deep w'ithin the 
dermis. 

References are Cockerell, T. D. 1911.7; 
Gunther. A. {N eoceratodus) 1871.4; 
Klaatsch, H. 1890.1; Kolliker, R. A. 
{Protopierus) 1860.1; Wiedersheim, R. 
E. 1880.4. 


Chemical composition of denticles 

and scales 

The scales of Teleosts are composed chiefly 
f mineral matter, collagen, and ichthylepidin, 
tie latter forming about one-fifth of the organic 

Ichthylepidin, which is close to el^tin, was 
iscovered by Morner. It is insoluble in hot ana 
old water as well as in cold dilute acids or 
Ikalies, but on boiling with the latter it di^ 
olves. It responds to Millon’s reagent ana 
lackens, from loosely combined sulphur, when 
oiled with an alkaline solution of lead acetate. 

Morner found it to occur in the scales oi 
fv-elve species of Teleosts examined but founa 
i lacking in Lepidosteus. Green & Tower, 
lamining the scales of thirty-five species ot 
‘cleosts belonging to widely separated families, 
)und it to occur in all except the ocean sun- 
sh (Mola) and the puffer (Spheroides). Ihey 
)und that it occurs in Acipenser. 

The denticles of Elasmobranchs, however. 

ave collagen as their organic basis, ^our 
Decies of sharks and rays examined showed no 

•ace of ichthylepidin. , , 

Earlier papers on the compositwn oj 
■yales. Green, J. 1858.1-1862.1 ; Weiske, 

1883.1; Wicke, W. 1853.1. - 

Jackson records the presence of 
% the scales of Lepidosteus. Jackson, o. i • 

^Watiire and occurrence of whthyle^in. 

ireen, E. H. & Tower, R. 1902.1..2, 
lorner, C. T. 1898.1, 1902.1. 

Economic uses of shark and 
other fish s kins 

Formerly pieces of sharks’ skin 
.chXhard denticles (shagreen) were used by 

Wnet maker, for abrLsWM 

t present the R,,ch “X- 

^en^* very 'Vm-able^ Apiece outwearing 

Tm!J7r!y“ttTrferor.SL^^^^^^^ 

XrsTorToterin|“™air~^^^ 
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such as jewel boxes, card cases, knife and s\\‘ord 
sheaths, etc. 

These matters have been fully treated by C. 
H. Stevenson in ** Utilisation of the skins of 
aquatic animals," in Kept. U. S. Comm. Fisb- 
eties, 1902 (1904), part xxviii, pp. 281-352. 

VaiUant (L. L. 1911,1) has recorded the use 
of the akin of the puffer (Tetrodon) for bags 
and other ornamental objects in Siam. 

The natives of the South Sea Islands often 
wear helmets made of the skin, with the attached 
roiny scales, of the porcupine 6sh, Diodon. 
For references, see Hartscr, F. Add. 1900.1; 
Wilkes, C. Add. 1845.1; and especially E. W. 
Gudger tn Bull. N. Y. Zool. Soc. 1919, vol. 
zxii, pp. 126-131. 

DIGESTION IN FISHES 

The basic literature on this subject is 
largely in German. For a complete resumi 
of the literature, consult ★Biedennann, \V. 

Add. 1911.1. 

For a comprehensive treatise in French, 
consult ★Yung, E. J. Add. 1899.1. 

For works in English, consult Alcock, R. 

1891.1, 1899.1; Stirling, W. 1884.1, 
Add. 1884.1; ★Sullivan, M. X. 1906.1; 
Van Slyke, D. D. & White. G. F. 1910.1; 
Langley, J. N. <fe Sewall, H. Add. 1879.1. 

Early work on digestion in fishes: Spal- 
lanzani placed tubes filled with flesh in the 
stomachs of fishes and noted digestion. 
Spallanzani, L. 1784.1. 

Gastric juice argued to he alkaline, after 
mixture of stomach mucus with sublimate 
solution. Musgrave, W. Pre-Linn. 1684.1. 

Enzymes, in addition to those treated be- 
low uiider Gastric, and Intestinal digestion. 

— General topic. ★Polimanti, O. 1912.7; 

Stirling, W. 1884.1, Add, 1884.1. — 

Zymogen in spleen. Boudouy, T. 1899.4. 

— Enzymes in liver of Scyllium. Buglia, 

G. <k Constantino, A. 1913.1. — Phi- 

lothion, diastase of striated muscle. Rey- 
Pailhade, J. 1912.1. — Lipase in blood. 

Sellier, J. 1902. 2, .3. — Arginase of intes- 
tinal digestion. (I^lementi, A. Add. 1914.1. 

Miscellaneous and unclassified papers on 
digestion. Brinton, W. 1862.1; Cajetan, 
J. 1883.1; Davy, J. 1860.1 ; Heynacher, - 
1837.1; Kerb, H. 1910.1; Lipschiitz, A. 

1911.1. . 2; Pancritius, P. 1887.1; Tangl, 
F. 1899.1; Thesen, J. E. 1890.1 ; Zuntz, 
N. 1898.1; Home, E. Add. 1807.1. 

For the occurrence of pebbles in the 
stomachs of fishes, presumably aiding in 
the trituration of food, see under Gastroliths. 

Gastric digestion. Varums papers on 
digestion in the stomach, changes in pepsin- 
forming glands, enzymes, etc. Cattaneo, G. 

1886.1. . 3; Herter, E. 1891.1; ★Her- 
werden, M. A. 1908.1, .2; Richet, C. R. 
A Moumit, - 1880.1; Yung, E. J. 1898.1, 
1899.1; Langley, J. N. A Sewall, H. Add. 

1879.1. 

Investigations by means of glycerin ex- 
tracts of gastric epithelium. ★Krukenberg, 
C.F. 1877.1, 1879.1, Add. 1881.2; Luchau, 
E. 1877.1, 1878.1. 

Acidity of stomach, nature of add {HCV), 
determination of free add, etc. Acidity 
often as high as 1.6 per cent of hydrochloric 
add in Scyllium. Demonstrated by Richet, 


Decker, and by Weinland that stomach is 
sometimes neutral or alkaline. Decker, F. 
1887.1; Grohmann, A. A Steffen, T. 
1910.1; Herwerden, M. A. 1908.2; Her- 
werden, M. A. A Ringer. W. E. 1911.1, .2; 
★Richet, C. R. 1878.1, Add. 1878.1; 
★Weinland, E. 1900.1, 1901.1. 

First recognition of {hydrochloric) nature 
of acid. Rabuteau, A. P. A PapUlon, F. 

1873.1. 

Pepsin; first noted by Pick that pepsin of 
fishes differs from that of warm-blooded ver- 
tehreUes in its ability to effect digestion at 
much lower temperatures. Variance of 
opinion in regard to optimum temperature. 
Consult Fick, A. E. 1873.1; Luchau, E. 

1877.1. 1878.1; Hoppe-Seyler, F. Add. 
1877.1; ★Rakoezy, A. Add. 1913.1. 

At 12 to 15^ C., large food said to remain 
undigested in stomach of rays up to eighteen 
days. Weinland, E. 1901.1. 

Pepsin of the pike stomach easily de- 
stroy^ by heating in its acid solution. 
Hammarsten, O. in Zeitschr. Physiol. 
Chem., 1908, Bd. 56, p. 47. 

Intestinal digestion including the 
effects of the pancreatic juice, the secretion 
from the intestinal glands {sxtccus entericus), 
and the bile. Normal occurrence of amylase 
or diastase, lipase or steapsin, and protease 
or trypsin in the pancreatic juice. Boudouy, 
T. 1899.1; Homburger, L. 1877.1; 
Knauthe, K. 1898.1, .2; ★Kriiger, A. 
1905.1; Krukenberg, C. F. 1877.1, 1879.1; 
Luchau, E. 1878.1; Muller, E. 1901.1; 
Sellier, J. 1899.1, 1902.1; ★Yung, E. J. 

1898. 2, .3, 1914.1; Bernard, C. Add. 

1856.1. 

Functions of the pyloric appendages or 
coecce. {Said to produce diastatic and trypsin- 
like enzymes.) Blanchard, R. 1883.1; 
Boudouy, T. 1897.1; Boudouy, T. 1899.2- 
1899.5; Mordecai, E. R. 1882.1; Stirling, 
W, 1884.1, Add. 1884.1. 

DISEASES OF MAN 

For early ideas concerning the use of fishes 
in medicine, see under Medicinal properties. 

For related topics, such as Sharks as man- 
eaters, etc., see under Predatory fishes. 

General. Cleland, J. B. 1912.1. — Beri- 
beri due to decomposing fish. Daland, J. 
Add. 1895.1. 

For alleged penetration of the human 
urethra by the parasitic *'Candiru" {Van- 
dellia), see under Parasitic fishes. 

For attempts to induce human tuberculosis 
in fishes, see Diseases caused by Bacteria 
under Pathology. 

Diseases derived through 
eating fish 

General. Day, F. 1871.3. — On leprosy 
and fish-eating. Hutchinson, J. Add. 

1906.1. — Possibility of fish transmitting 
typhoid or cholera. Remlinger, - A Nouri, 
O. Add. 1908.1. 

Parasitos of the alimentary tract. 

OpisthoTchis {Distomum) felineus, para- 
sitic in gall-bladder and bile dxLct of man: 
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derived from Ide and Roach. Askanazy, 
M. 1906.1; Roth, W. 1904.1. 

Dibothriocephalus latus {tapeworm) , found 
encysted especially in flesh of Esox, Lota, 
and Perea. Studies on its occurrence, etc. 
Jarvi, T. H. 1908.1; Levander, K. M. 
1906.2; Braun, M. 1903.1, Add. 1885.2, 

1892.1. 1894.1; Leidy, J. Add. 1879.1; 
Linstow, O. F. Add. 1896.1; Pilat, A. 
Add. 1905.1; Rochaz, - Add. 1911.1; 
Schroeder, A. E. Add. 1896.1; Zschokke, 

F. Add. 1890.1, 1891.1. 

For a more complete bibliography of these 
subjects, see ★Fantham, H. B., Stephens, 
J. W. & Theobald, F. V., “The animal 
parasites of man.” London, 1916, and 
★Rivas, D., “ Human parasitology.” 

Philad. & London, 1920. 

Ptomaine poisoning. Records of cases, 
etc. Arustamoff, M. 1891.1; Cohn, H. 
1879.1; Kesteloot, ~ 1841.1; Robert, 
E. R. 1902.1; Lieventhal, C. 1887.1; 
Linstow, O. 1905.1; David, R. Add. 
1899.1 ; Hirschfeld, ~ Add. 1885.1 ; J., L. 
Add. 1899.1. 

Cases of poisoning by sardines. Addin- 
sell, A. W. Add. 1884.1; Stevenson, T. 
Add. 1892.1. — Bacteria {Micrococcus 

prodigiosus var.), cause of reddening of 
canned sardines, produce sickness. Auch6, 
A. 1894.1; Loir, A. 1894.1. 

Sickness caused by eating “red cod.” 
B6renger-F6raud, L. J. Add. 1884.1, 
1885.1; Heckel, E. Add. 1887.1, 1888.2; 
Mauriac, E. Add. 1886.1, 1889.1; Millet, 
E. Add. 1886.1 : Pouchet, G. Add. 1886.1. 

— For nature of '‘red cod" {bacterial), see 
Preservation u^er Fisheries. 

Sickness from eating tunny. Lardier, — 
Add. 1891.1; Lussana, P. Add. 1894.1; 
Pagnoni, G. Add. 1894.1. 

For Ciguatera, etc., or poisoning by eating 
fishes whose flesh contains alkaloids, see 
under Poisonous fishes. 

Diseases diminished by fishes 
Carp as an eradicator of liver-fluke disease 
{distomatosis) of cattle and sheep, in Co- 
lumbia R. region. Stiles, C. W. 1902.1, 
Add. 1903.1. 

Chub picking flies from cattle. Moodie, 
R. L. 1909.1. — Fishes picking mites from 
skin of men who lie immersed in the stream 
for that purpose. Anon. 235. 

Fishes {experimentally) without influence 
on cholera vibrio. Cano, U. & Martinez, 

G. 1912.1. 

Bacillus anthracis retains virulence after 
ingestion, not pathogenic to fishes. Schiep- 
pati, E. 1912.1. 

Malaria combatted by fishes de- 
stroying mosquito larvss. General. 
Lonnberg, A. J. 1909.2; Mark, E. L. 1890. 
1; Osborn, H. L. 1907.1; Seal, W. P. 
1908.1, 1910.1; Underwood, W. L. 1901.1; 
Vosseler, J. 1908.1; Canaud, J. L. Add. 

1913.1. 

Introduction of top-minnows {Poeciliidee) 
into — Africa. Gilchrist, J. D. F. 1913.2. 

— Hawaiian Is. Seale, A. 1905.1; Van 
Dine, D. L. [n. d.]. 


Millions fish {Lebistes reticulatus) of 
West Indies, as a destroyer of mosquito 
larvae. Ballon, H. A. 1908.1; Bolten, 
D.G. 1909.1; Morris, D. 1911.1; Vipan, 
J. A. 1910.1; Henrivaux, J. Add. 1912.1. 

Native fishes which have proven effective in 
India. Bannerman, W, B. 1910.1; Bent- 
ley, C. A. 1910.1; Chaudhuri, B. L. 
1909.3, 1911.1; Freund, L. 1913.1; 
Seymour-Sewell, R. B. & Chaudhuri, B. 
L. 1912.1. 

Native fishes of xUility in — Uganda. 
Cowdry, C. C. 1911.1. — Nigeria. 

Graham, W. M. 1911.1. --New South 
Wales. Stead. D. G. 1908.2. —Italy. 
Supino, F. 1908.1. — Bismarck Archi- 

pelago. Bornstein, Add. 1914.1. 

Numerous experiments made by the 
U. S. Bureau of Fisheries with fishes, to de- 
termine their availability in mosquito con- 
trol, are detailed by ★S. F. Hildebrand 
(Rept. U. S. Comm. Fish, for 1918, Ap- 
pendix IX, 15 p.), and by ★!. P. Moore 
{ibid, 1922, Appendix IV, 60 p.). 


DISTRIBUTION OF FISHES 

For references to all papers dealing with the 
fauna of a particular region, in many cases con- 
sidering the problems of its origin and disper- 
sal, see the particular region under Fauna of 
the world. , . , 

References to the distribution of particular 
fishes will be found under the various families 
and genera. 


Geographical distribution 

For an excellent summary of this subject, 
e ★Jordan, D. S. 1901.2, substantially 
printed in his 1905.1; much information 
ill also be found in Meek, A. 1916.1. 
For a general work compr^ing an enor- 
ous amount of detail, which is, however, 
jorly arrang^, see Palacky, J. 1891.2, 
$95.2. 

General treatises on the geographical dis- 
ibution of animals, including fishes. 
[arshall, W. A. 1887.1; Sc^n^a^da, B. 

. 1853.1; Trouessart, E. L. 10^9.1, 
WaUace, A. R. 1876.1. .2. 1880.1; Heil- 
rin, A. Add. 1897.1. . . . 

European animals, their geological hi^toi^ 
id geographic distribution. Scharff, R. 

$99.1, 1907.1. w p 

The Pendulation theory. Simroth, JH. K- 
)07.i. — Bipolarity. Ortmann, A. h. 

J 97 1 . — The principles of zoogeography. 

m. T. N. Add. 1884.5. ^ .. 

Miscellaneous papers on the disti^ulio 
■fishes. Agassiz, J. L. 1850.2..3: Boulen- 
G. A. 1910.2; CockereU, T. U. 
)12.2: Dambeck, K. 1871.1, l|73-2; 

T N. ll?t:i; 

arman, o. 1892.^5, , r> 

irdan, D. S. 1901.3, 1 ^ 02 . 3 ; Kner, R. 
i60.4 ; Knipovich, N. M. 1903 - 2 ; Meek, 

. 1915.1; Meek, S. 900.1; 

. E. 1901.1, 1904.1; Pfeffer, G. J. 

Geographical distribution 

oups of fishes .-^^^^^*,072 2 

, 1873.15; Vaillant. L. L. 

ilaxiidce. Boulenger. G- ^ 1902.15. 

• Gadidce. Dambeck. K. 1877.1, 1879.1, 
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Redeke, H. C. 1909.1; Thompson, D. W. 

1910.1, 1911. 1..3. 1912.3. —Selachu. 

★Engelhardt, R. 1913.1; Simroth, H. R. 

1907.2. — ScorpctnidcB . Sauvage, H. E. 

1874.1. — Cephalochordaia, Tattersall, 

W. M. 1903.1. 

For maps showing geographical distribu- 
tion of various fishes, see Boulenger, G. A. 
1904.7, and Meek, A. 1916.1. 

FRESH-WATER FAUNAS 

Base-leveling and its faunal significance. 
Adams, C. C. 1901.1. — Supposed iden- 
tity of fishes of North America and Europe. 
Gould, A. A. 1848.1. — Relics of glacial 
period. Menke, H. 1914.1. 

Dispersion of fresh-water fishes. ★Jordan, 

D. S. 1887.9. 

Possibility of dissemination of fishes by 
their eggs attached to aquatic birds or insects 
{considered probable). Paratre, R. 1894.1. 

Possible former connection between Aus- 
tralia and New Guinea. Beaufort, L. F. 
1910.1; Weber, M. C. 1907.3, 1908.1. 

Relation of the Indian and African fresh- 
water fish-faunas. Day, F. 1885.12. 

Archip^ta-Archhelenis theory for origin 
of South American fauna. Eigcnmann, C. 
H. 1909.3. 

Tioogeographical relations between Asta 
and Australia. Popta, C. M. 1912.3. 

Discussion of Wallace's line in Oceanica. 
Regan, C. T. 1912.11. 

Evidence for a Scottish-N orwegian land 
bridge. Stejncger, L. 1909.1. 

MARINE FAUNAS 

Comparison, Atlantic faunas of Europe 
and America. Agassiz, J. L. 1858.3. 

Zoogeographical relations of North Pacific. 
Dali, W. H. 1877.1; Schmidt, P. Y. 
1904.5. 

The distribution of antarctic and sub- 
antarctic fishes. The antarctic continent 
during the Tertiary period. Regan, C. T. 

1914.1. 

Indo-Pacific basin, relicts in fauna. 
Stromer, E. 1910.3. 

On a supposed resemblance between the 
marine faunas of the arctic and antarctic 
regions. Thompson, D. W. 1897.1. 

Laws controlling distribution of marine 
fishes. Tillier, L. 1879.1, 1881.1. 

Influence of the construction of the Suez 
Canal upon the intrusion of the Red Sea 
fauna into the Mediterranean Sea and rice 
versa. Tillier, J. B. 1902.1; Tillier. M. 
1913.1; Krukenberg, C. F. Add. 1882.1. 

Various papers on the distribution of 
marine fishes. Chun, C. 1886.1; Dahl, 
F. T. 1895.1; Dambeck, K. 1873.1; 
McIntosh, W. C. 1904.2; Ortmann, A. 

E. 1896.1; Quoy, J. R. & Gaimard, P. 
1824.2; Troschel, F. H. 1869.1; Valen- 
ciennes, A. 1838.1. 

Vertical distribution 

For the dissolved gases as factors in deter- 
mining vertical distribution in inland lakes, see 
under Ecology. 

For all conditions determining bathymetric 
distribution in the depths of the ocean, see 
under Deep-sea fishes. 

General account. Dambeck, K. 1875.1; 


Mountain fauna of Sweden. Ekman, S. 

1907.1. — Abyssal fauna of Lake Michigan. 

Hoy, P. R. 1870.1. — FUhes of Peruvian 
Andes. Steindaohner, F. 1876.3. — 

Mountain fauna of W estphalia, Prussia. 
Thienemann, A. 1912.1. 

Fauna of the high alpine lakes of France 
and Switzerland. Buniva, M. F. 1802.1; 
Imhof, O. E. 1883.1-1894.1; Keilhack, 

F. L. 1907.1; ★Tschudi, F. 1872.1; 
★Zschokke, F. 1890.1, 1895.1, 1900.1, 

1911.1. 

Abyssal fauna of Swiss lakes. Asper, G. 
1880.2; Du Plessis, G. 1885.1; ★Forel, 

F. A. 1872.1, 1874.2, 1885.1. 

jSe€ under Fauna, for other lakes of 
high altitude, such as Titicaca Lake in 
South America. 

ECOLOGY 

Comprising the ecological relations 
of fishes to their environment, types of 
habitats, etc. 

For the association of fishes with hydroids, 
medusfie. etc.; see under Commensalism and 
symbiosis. 

For marine fishes in freshwater and fresh- 
water fishes in salt water, see Effects of changes 
in density and salinity under Physiology. 

For upland or mountain-lake fauna, see under 
Distribution, vertical. 

For the environmental conditions of certain 
ecological groups, see under such topics as 
Adaptation; Blind fishes of the caves: Deep- 
sea nshcs; etc. 

A selected bibliography of marine bio- 
nomics. Allen, E. J. 1911.1. 

General treatises on the ecology of animals 
including fishes. — Conditions of life in 
the sea. ★Johnstone, J. 1908. 1. 1911.2. 
— Life of inland waters. ★Needham, J. 

G. & Lloyd, J. T. 1916.1. — The natural 
conditions of existence as they affect animal 
life. Semper, C. G. 1881.1, 1883.1. — 
The relations between marine animal and 
vegetable life. Vernon, H. M. 1898.1. 

Bionomie des meeres. Walther, J. K. 

1893.1. — Guide to the study of animal 
ecology. ★Adams, C. C. Add. 1913.1. — 
Animal communities in temperate America. 
★Shelford, V. E. Add. 1913.1. 

Miscellaneous papers on the ecology of 
various fishes. Abbott, C. C. 1875.2; 
Baker, F. C. 1910.1; Bishop, W. L. 
1908.1; Dickson, H. N. 1895.1; Eigen- 
mann, C. H. 1894.2; Ev'ermann, B. W. 
1894.2; Fowler, H. W. 1906.2; Gra- 
cianov, V. I. 1904.2; Harting, P. 1877.4; 
N., P. 1880.1; Nichols, J. T. 1912.2; 
Weldon, W. F. 1894.1; ★Forbes, S. A. 
Add. 1914.1; Ward, H. B. Add. 1900.1; 
Richardson, R. Pre-Linn. 1714.1, 

Special topics in Ecology 

An ecological study of the fishes of a 
small stream. Hankinson, T. L. 1910.1. 

Shallow sea fauna as affected by wave 
currents. Hunt A. R. 1885.1. 

Importance to the fisheries of the study 
of ecology. Miner, R. W. 1910.2. 

Ecological succession, pond and stream 
fishes. Shelford, V. E. 1911.1-1912.1. 
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An index of fish environments. Shelford, 

V. E. & Allee, W. C. 1912.1. 

Relations of currents, temperatures and 
other physical conditions of the sea. Watt, 

W. 1883.1. 

A graphic method of correlating fish en- 
vironment and distribution. Wright, A. 
H. 1907.1. 

Dissolved gases in inland lakes as factors 
in the distribution of fishes. ★Birge, E. A. 

1898.1. 1908.1, 1910.1; ★Birge, E. & 
Juday, C. 1911.1, Add. 1911.1; Juday, 
C. & Wagner, G. 1908.1; Knauthe, K. 

1899.1. 

Minimum oxygen content of water, neces- 
sary for maintenance of life. Konig, J. & 
Hunnemeier, B. 1901.1; Kupzis, J. 
1901.1; Lebedintsev, A. A. 1908.2; 
Orsenigo, L. 1910.1; Baton, D. N. 

1904.1. 

For winter killing through lack of oxygen, 
etc., see under Mortality. 

TYPES OF HABITATS 

Fresh-water considered the habitat of the 
earliest vertebrates. Chamberlin, T. C. 
1900.1; PompeCkj, J. F. 1914.1. 

Artesian wells, the occurrence of fishes 
in artesian wells as shown by their occa- 
sional ejection. 

Fishes in artesian wells in California. 
Chase, A. W. {Trout) 1874.1; Saxe, - 
1870.1; Smith, R. {Gasterosteus) Add. 

1884.1. 

Fishes of the artesian wells of the Sahara. 
Blanc, E. 1896.1; Desor, P. J. 1864.1; 
Girard, C. F. 1889.3; Hult, R. 1895.1; 
Pellegrin, J. 1913.11, 1914.11; ★Rolland, 

G. F. 1881.1, 1895.1. 

Indeterminable. Lataste, F. 1892.1; 
Lubach, D. 1876.2. 

The only eyeless or blind fish which has 
been recorded from an artesian well is 
Trogloglanis pattersoni, a catfish from 
San Antonio, Texas, recorded by C. H. 
Eigenmann in Proc. Amer. Phil. Soc., 
1919, vol. 58, pp. 397-400. 

Hot Springs, or springs having a high 
temperature. Occurrence of fishes in hoi 
springs in — Nevada. F., G. A. 1875.1. 
Euganea, Italy. Issel, R. 1901.1. — Lower 
California. Jordan, D. S. & Richardson, 
R. E. 1907.1. — Pooree, Bengal. M’CleU 
land, J. 1838.1. — Misc. Sonnerat, P. 

1774.2. 

Salt lakes, the occurrence of fresh-water 
fishes in the slowly dessicating remnants of 
fresh-water lakes. Salt lakes or lagoons 
near Tuggurth, Algeria. Gunther, A. 
1869.4; Tristram, H. B. 1859.1; Valen- 
ciennes, A. 1868.2. — Lake Van, Turkey. 
DeyroUe, T. 1871.1. — Lake Urumiah, 

Persia. Gunther, A. 1899.3, Wilbraham, 
R. 1839.1. — Salt lakes of central Asia. 
Martens, E. 1879.1. 

ELECTRICAL FISHES 

General treatises, see especially Cisi- 
Halem, - 1901.1; ★Sihleanu, S. 1876.1. 


— Review of Sihleanu. Joliet, L. Add. 
1876.1. 

Other general accounts. Berlin, K. 1866.1; 
Boll, F. 1874.3; Du Bois-Reymond, E. H. 
1843.1; Dureau, A. 1868.1, .2; Hum- 
boldt, F. & Bonpland, A. 1806.2; For- 
tier, P. 1906.1; Lemoine-Moreau, E. 
1868.1; Wagner, R. 1848.1. 

Historical: Galvani's discovery of dec- 
tricity in Torpedo. Galvani, L. 1869.1; 
Gherardi, S. 1869.1. , 

Miscellaneous. Bird, J. 1875.1; Clarke, 
F.W. 1875.1; Corheld, H. 1888.1; Kam- 
merer, P. 1906.1; Lubach, D. 1859.2; 
Murray, A. 1854.1; Nalepa, E. A. 1897.1; 
No6, J. & Dissard, A. 1894.3; Pancen, 
P. 1859.1; Paterson, W. 1786.1; Richet, 
C. R. 1882.2; Rollett, A. 1872.1; Ru- 
dolphi, C. A. 1820.1; Sanderson, J. S. 
1887.1; Scafati, G. 1875.1; Shufeldt, 
R. W’. 1907.2; Stafford, W. 1897.1; 
Steffens, H. 1818.1; Anon. 100, 183, 258, 
601; Beauregard, H. Add. 1884.1. 


ELECTRICAL ORGANS 

Chemical composition; in Raja and 
Torpedo. BagUoni, S. 1906.4; Schultze, 
M. J. 1861.1; W’eyl, T. 1883.1. Add. 

1883.1. 

Development and embryology. Ba- 

bukhin, A. I. 1870.1, 1882.2, 1883.2; 
'A'Dahlgrerii U. 1910.1 J Gatti^ M. A. 
1899.1; Harting, P. 1877.5; ★Maurer, 

F. 1906.1. . ^ • 7 

Origin and development of 

tissues in — Gymnarchus niloticus. ★Dahl- 
gren, U. 1914.1. — Raja batis. ★Ewart, 
J. C. 1888.2. 1892.1. — Torpedo. ★Ogneff, 
J. F. 1897.1; ★Sanctis, L. 1873.1. — As- 
troscopus. Dahlgren, U. Add. 1914.3. 
Histology and histogenesis. Schultze, 

M. J. 1857.1, 1859.2, 1860.2; ★Schultze, 

Histological structure of electnaal organs 
of — Raja. ★Ballowitz, E. 189L1. ^ 

Gymnotus. Ballowitz, E. 1897.2; Oaccio, 

G. V. 1879.1; Knox, R. 1824.1; Pacmi, 

F. 1852.1. 1853.1. —Torpedo. 'kCw.ccio, 

G. V. 1874.1,.2. 1876.1, .2, 1877.1^2,.^ 

1882.1. 1897.1; Faur6-Fremiet, E. & 
Mironesco, T. 1911.1; ^Fntsch, G. 1 . 

1889.1; ★Ivanzov. N. 1 • ^w“g- 

F. 1853.1; Ranvier, L. A. 1877.1, wag 

ner, R. 1847.3. — Mormyp^ Kupffer 

C. W. 1857.1; Kupffer. C. W. & Kefw 

stein. W. 1857.1, 1858.1; Schhehter, H. 

1906.1. ^ , 

Pseudo-electrical organs. Type oj 

weaker discharge of Raja and Mormyrus, 
which see. below. — T>^^pment. etc^ 
Babukhin. A. I. 1872.1. 1876.1; Gad. 
1877.1; Anon. 185, 508. . , 

Functions, organs shown to he 
Robin. C. P. 1865.1.-2. 1879 1; Sander 
son, J. & Gotch, F. 1888.1, 1889.1. 

Constitution and Stnicturs 

General treatise. Jobert de Lamballe, 

^Oih^^f^eral accounts <tnd 
★BabuklSn. A. I. 1876 A; *Gart|n S. 
1911.1; Geoff roy-St.-H., E. F. 13Ui.i, 
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1802.4. . 6; Goodsir, J. 1855.1, 1868.2; 
Savi, P. 1844.1. 

Miscellaneoiis papers. Gotch, F. 1892.1; 
Hartmann, R. 1861.1; Munk, H. 1858.1; 
Muskens, L. J. 1894.2; Riebesell, P. 
1913.1; Knoepfel, R. Add. 1914.1 ; Redi, 
F. Pre-Linn. 1673.1. — Aiuxlogoxts organ 
in Cetacea. Knox, R. 1830.2. 

Anatomy in various fishes. — A$/ro- 
scopus. Dahlgren, U. 1906.1; Dahlgren, 

U. & Silvester, C. F. 1906.1. 

Gymnotus (Electrophorus). -^Ballo- 
witz, E. 1897.4, 1898.2; Chiaje, S. 1848.1; 
★Du Bois-Reymond, E. H. 1881.1; 
★Fritsch, G. T. 1881.1; Jobert de Lam- 
balle, A. 1851.1; Letheby, H. 1843.1, .2; 
Sachs, Carl 1877.1, 1881.1. 

In Steatogenys {Gymnotidm) , the sub- 
mental filaments are consider^ probable 
electric organs by Lowrey, A. Add. 1914.1. 
For Electrical production, see below. 

Malopterurus. (Organs supposed to 
arise from integument or modifiexi glands.) 
Babukhin, A. I. 1875.1; ★Ballowitz, E. 
1898.1,1899.1; ★Bilharz, T. 1857.1 ; Boll, 
F. 1873.2; Fritsch, G. T. 1887.1. (Re- 
view of Bilharz.) Harting, P. 1857.2; 
Marcusen, J. 1854.1; Peters, W. C. 
1844.2; Valenciennes, A. 1840.1. 

For Electrical production, see below. 

Mormsrridse. (Pseudoelectrical organs.) 
★Marcusen, J. 1864.1; Ogneff, J. F. 

1898.1, 

Anatomy in — Gymnarchus niloticus. 
Erdl, M. P. 1847.3. — Steatogenys. Low- 
rey, A. Add. 1914.1. 

Anatomy in Mormyrus. Ecker, A. 

1855.1, 1858.1; ★Fritsch, G. T. 1891.1, .2; 
Harting, P. 1879.5; Kupffer, C. & Kefer- 
stein, W, 1858.1; KoUiker, R. A. 1849.1. 

Raja. (Pseudoelectrical organs.) ★Ew- 
art, J. C. 1888.1, .5, 1892.1, 1893.3; 

★Ivanzov, N. 1896 . 1 ; KoUiker, R. A. 

1857.6.. 7; MacdonneU, R. 1861.1-1862.1; 
Mayer, A. F. 1843.1; Miescher, F. 1844.1; 
Retzius, A. J. 1845.1, 1848.1; Robin, C. 
P. 1846.3; 1847.1, .2; ★Sanderson, J. & 
Gotch, F. 1888 . 1 ; Schultze, M. J. 1858.1, 
1861.1; Stark, James 1844.1; Wyman, 
J. 1859.5; Engelmann, T. W. Add. 1894.1. 

Torpedo. Babukhin, A. I. 1882.1; 
BaUowitz, E. 1893.1; Boll, F. 1874.2, 
1876.2; Cavali6, M. 1905.1; Ciaccio, G. 

V. 1876.1, 1877.1, .3; Fritsch, G. T. 

1884.1, 1889.1. 1890.1; Girardi, M. 
1786.1; Jobert de Lamballe, A. 1844.1, 
1851.1; Meissner, G. & Billroth, T. 
1852.1; Rouget, C. 1876.1, 1880.1; Savi, 
P. 1844.1; Ulrich, - 1851.1; W>TDan, J. 
1856.3; Zantedeschi, F. 1845.1. 

For Electrical production, see below. 

Narrous System of Electrical Fishes 

Anatomy and histology. Crisafulli, 
E. 1901.2; Fritsch, G. T. 1884.3; Fuchs. 

S. 1894.1; ★Romano, A. Add. 1901.1. 

Electric^ nerves in — Malopterurus. 
Ecker, A. 1855.2; Harting, P. 1878.2; 
KoUiker, R. A. 1854.1. — Mormyrus. 

StendeU, W. 1915.1. — Polarity in motor 


nerve cells of Tetronarce. Dahlgren, U. 
Add. 1914.4. 

Effects of resection of electrical nerves. 
Garten. S. 1900.2; Krause, \V. 1887.1. 

Experiments on effects of curare, in Tor- 
pedo. Gotch, F. 1888.2; Moreau, F. A. 

1860.1. . 2; Schoenlein, K. 1805.3; Steiner, 
J. Add. 1875.1. 

Development of nerves, chiefly in 
Torpedo. Ecker, A. 1849.1; Fritsch, G. 

T. 1892.1; Trinchese, S. 1892.1; Wagner, 
R. 1849.1. 

Electrical center. In spinal cord of 
Raiidce. Ewart, J. C. 1893.2; Dalilgren, 

U. Add. 1914.1. 

Electrical center in Lohus cleclricus of 
medulla of Torpedo. Anatomy and his- 
tology. Fuure-Frcmiet, E. & Mironosco, 
T. 1911.1; Fritsch, G. T. 1890.2; Har- 
less, E. 1846.1; Hatai, S. 1901.1; Jon- 
qui^re, G. 1879.1; Magini, B. 1894.1; 
★Mend, E. 1901.1, 1902.1, 1906.1, 1907.2; 
Paladino, G. 1909.1; Petclenz, J. 1886. 1; 
Pighini, G. 1908.1; Reichenheim, M. 

1873.1. . 2, 1877.1; Rohon, J. V. 1878.1; 
Ramon y Cajal, S. 1888.1; ★Romano, A. 

1899.1. 1902.2; Ruzioka. V, 1906.1; 
Solger, B. F. 1897.1, .2, 1902.1; Stud- 
ni6ka, F. K. 1900.1. — Nature of yellow 
color. Romano, A. 1900.1. — Perichro- 
malin, a nuclear material. 1902.1. — Lobus 
electricus, development. Schenk, S. L. 

1877.1. 

Nerve terminations in electrical 
organs. Distribution, etc., chiefly in Tor- 
pedo. A., C. 1858.1 (M ormyridae) ‘, BaUo- 
witz, E. 1898.3, 1899.2 (Malopterurus)', 
CavaU6, M. 1904.4; ★Ciaccio, G. V. 

1870.1. 1877. 2, .3, 1883.1, Add. 1888.1; 
Crevatin, F. 1898.1; Ewald, A. 1881.1; 
Fritsch. G. T. 1893.1; KoUiker, R. A. 
1856.1; ★Krause, W. 1886.1, 1891.1; 
Pighini, G. 1908.1; ★Poloumordwinoff, 
D. 1902 . 1 ; Ranvier, L. A. 1872.1, 1875.1; 
Remak, R. 1856.1; Retzius, M. G. 1898.2 
(Raja); Rouget, C. 1865.1, 1876.2; Savi, 
P. 1841.1, 1844.1; W’agner, R. 1847.1, .4. 

PHYSIOLOGY AND FUNCTIONS 
Production of Electricity 

General treatises. ★Garten, S. 1910 . 1 ; 
Matteucci, C. 1844.1; Valentin,-. 1842.1; 
★Biedermann, W. Add. 1895 . 1 . 

Researches dealing with the subject as a 
whole. Babukhin, A. I. 1876.1; Du Bois- 
Reymond, E. H. 1848.1, 1850.1, 1853.1. 
1865.1; Fritsch, G. T. 1891.1, .2; Helm- 
holtz, VV. 1853.1; Pacini, F. 1846.1- 
1853.1; Volta, A. 1797.1, 1801.1; Gotch, 
F. Add. 1900.1. 

Historical accounts, development of our 
knowledge and ideas of the ancients. Kefer- 
stein, W. M. 1859.1; Pouchet, G. 1879.2; 
Du Bois-Reymond, E. H. Add. 1843.1. 

Effect of electrical discharge. — Elec- 
trolysis of salts. Du Bois-Reymond, E. H. 

1862.1. — Narcosis produced. Engelen, 
- 1912.1. — Comparison with Voltaic pile 
and thermoelectric pile. Pacini, F. 1852.1, 

1853.1. 

Source of electricity. Delarive, A. 1871.2 
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Electrical Fishes — Cant'd. 

Matteucci, C. 1847. 2, .3; Moreau, F. A. 

1860.2, .4; Anon. 626. 

Construction of successful working models 
of electrical fishes . Baur, E. 1913.1; Cav- 
endish, H. 1776.1. 

Alleged electrical power of Silurus glanis. 
Vouga, C. 1866.1. 

Electrical production; Gymnotus. 
Functions of electrical organs, etc. Alla- 
mand, J. N. 1776.1; Bajon, - 1774.1, 
1779.1; Faraday, M. 1839.1; Gronovius, 

L. T. 1760.1; ★Humboldt, F. H. & Bon- 
pland, A. J. 1805.1, 1820.1; Leroy, J. B. 
1776.1; Letheby, H. 1843.1, .2; Marey, 

E. J. 1879.1, .2; Miranda, D. & Puci, G. 

M. 1845.1, .2; ★Sachs, C. 1877.1, .2, 
1881.1; Schonbein, C. F. 1841.1, .2, .3; 
Termeyer, R. M. 1781.1; Williamson, H. 
1775.1; Delius, H. F. Pre-Linn. 1752.1. 

Medical properties. Lott, F. 1762.1. 

— Employment as medical shock-machine 
by natives of Surinam. Wilson, G. 1857.1, 

1860.1. 

For Anatomy of electrical organs, see 
above. 

Malopterurus. Broussonet, P. M. 
1782.2; Cremer, M. 1912.1; Du Bois- 
Reymond, E. 1881.2, 1882.1, 1891.1; 

Gotch, F. 1899.1, Add. 1886.1, 1895.1; 
★Gotch, F. & Burch, G. J. 1896.1. 1897.1. 
1900.1; ★Koike, I. 1910.1; Logeman, 
W. M. 1863.1. — Periodical activity of 

spinal ganglion cells of Malopterurus in 
electric discharge. Garten, S. 1910.2. 

— Using electric power to obtain food. 
Stirling, A, B. 1878.2. 

Torpedo. For Anatomy of electrical 
organs, see above. 

General researches on electrical functions. 
Cremer, M. 1909.1; ★Davy, J. 1829.1, 

1832.1, 1834.1, Add. 1835.1; Du Bois- 
Reymond, E. H. 1888.1, 1893.1, Add. 
1889.1; Eckhard, C. 1858.1; Fuchs, R. 

F. 1900.1; ★Garten, S. 1900.1, Add. 
1900.1; ★Gotch, F. 1888.1, 1889.1, Add. 

1887.1- 1888.2; Linari, S. 1832.1-1839.1 r 
Lemoine-Moreau, E. 1868.1; ★Matteucci, 
C. 1836.1-1862.1; Pringle, J. 1775.1. .2. 

1779.1, Add. 1783.1; Schoenlein, K. 

1895.2, Add. 1896.1; Spallanzani. L. 

1783.1, .2. .3; Volta, A. 1807.1; V alsh, 
J, 1774.2; Zantedeschi, F. 1841.1-1852,1. 

Effects of electrical discharge. — On 
marine animals. Carazzi, D. 1897.1. — In 
formation of urea. Gr^hant, L. F. & Jolyet, 
F. 1891.1. — Discharge in fresh water. 

Kreidl, A. & Kinoshita, T. 1910.1. —In- 
tensity and duration. Delarive, A. 1871.1; 
Marey, E. J. 1871.1-1879.1. — Immunity 
of Torpedo to its own shock. Jobert, C. & 
Jolyet, F. 1895.1; Steiner. J. 1874.1; 
Anon. 561. 

Thermo-dynamics of discharge. ★Bern- 
stein, J. & Tschermak, A. 1904.1, 1906.1. 
— Chemical interchanges. Marcuse, W^ 
1891.1; Rohmann, F. 1893.1; Weyl, T. 

1881.1- 1883.1, Add. 1883.1. ^Trans- 
formation of forces. Rouget, C. 1879.1. 

Medical use of the shock. Frenzel, J. S. 


Add. 1777.1; Kaempfer, E. Pre-Linn. 

1694.1. 

Researches with oscillograph on isolated 
electric organ of Asirape. ★Fuji, K. Add. 

1914.1. 

Miscellaneous papers. Arsonval, A. 
1895.1; Becquerel, A. C. 1837.1, 1862.1; 
Breschet, G. & Becquerel, A. C. 1835.1, 
1836.1; Couch, J. 1823.1; Franpois- 
Franck, C. A. 1879.1; Gay-Lussac, L. J. 
& Humboldt. A. 1805.1; Home, E. 1816.2; 
Ingenhousz, J. 1775.1; Jolyet, F. 1883.1; 
Jolyet, F. & Riviere, P. 1895.1; Leroy, J, 
B., Walsh, J. & Seignette, - 1774.1; R., 

A. de L. 1862.1; SchUling, G. W. 1808.1; 
Soave, F. 1781.1; Stassano, H. 1883.1; 
Todd, J. T. 1816.1, 1817.1; Vada, H. 
1862.1; Vassalli-Eandi, A. M. 1799.1: 
Eisig, H. Add. 1883.1. 

PTQ-JAnn. references. Cramer, A. 1710.1; 
Kircher, A. 1643.1-1678.2; Reaumur, 
R. A. 1741.1. — Important researches. 

Lorenzini, S. 1678.1; Redi, F. 1671.1. 


EMBRYOLOGY OF FISHES 

Comprising the development^ stages 
subsequent to the fertilisation of the ovum. 

The various divisions and sub-divisions of 
this subject are so closely interrelated that 
there should be constant cross reference irom 
one division to related ones. In some cases 
such cross references are noted herein. 

For earlier stages of development. »• «• thoM 
preceding fertilization, see Oogenesis and ma 

uration under Ova and Ovum. 

For later stages of development, see i.arvw 
under Planktonic fauna. . 

For the development of indi;»ndual t^es. ««« 
under the various genera, families, and nigne 


^For the development of particular organs, 
id systems, see under such topics as Air 
lectrical organs; Eye; Head; Heart; Pancreas, 

rino-genital system, etc. 

For the development, not prjmanly embiy^ 
gical, of viviparous fishes see Vivipanty under 

^f'or^the mkameric arrangement of embr^ 

gical structures, particularly of 

»rvous system and mesoderm, see under Meta 

‘Tormethods of study in embyology see under 


General treatiBOS 

Jeneral treatises on the epmpar^ire 
bryology of vertebrates, ^^icluding ^hes. 
rexl in English. Balfour, F. M. 1880^1 • 

ird, J. 1896.2: FostCT, M; * 

M. 1874.1, 1883.1; . *Ke*licott, W. 

13.1, .2; McMumch, J. P- . j ' 

irshall, A. M. 1893.1; Agassiz, J. L- 

d* 1849*1* 1 1 

fext in French. Houssay. F- . 

rext in German. *Hertw.^ W | 

Tllbl'®/ Ad^d ^'9ll.i° Rathke: 

^T'lteM; Schenk, S. L. 1874^; 
in^de* A. F. 1879.1; Trev|ranus, G. 

ifi9S 1 • ★Ziesclers H. £>• 
r^f in Russian. Mitrofanov, P. I- 


'fthe most recent and ^ua^ 

■nglish on rerlehrate embryology 

■a excepted), see ★Kerr, J. G. lezi 
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book of Embryology. Vol. II, Verte- 
brata. Ix>ndon, 1919. 591 p. 

For a bibliography of verichTate em- 
bryology prior to 189$, see Minot, C- S. 
Add. 1893.1. 

VA&IOUS TOPICS 

In aquarium at Hamburg, eggs of Scyl- 
lium canicula hatch in from eight to nine 
months, S. catulus in five or six months. 
Bolau, C. C. 1881.1. —Eggs of dogfish 
{Squalus), kept in tidal pool at Concar- 
neau, hatch in nine months after laying. 
Coste, J. J. 1867.1. 

The bearing of the embryology of the 
lower fishes on vertebrate morphology. 
Kerr, J. G. 1906.1. 

Softening of egg membranes by diges- 
tive ferment at time of hatching. K<*rr, 
J.G. 1901.1; Wintrebert. P. 1912.1, .2. — 
Hatching of ovum as an osmotic phenom- 
enon. Philippson, M. 1912.1. 

Weight of developing eggs. Ritter, W. 
E. & Bailey, S. E. 1908.1. 

Miscellaneous and general papers on 
embryology. Baer, K. E. 1829.1, 1836.3; 
Balfour, F. M. 1875.1; Beard. J. 1896.2, 
1897.1; Budgett, J. S. 1901.1; Conklin, 
E. G. 1905.1; Filippi. F. 1841.1. 1845.2, 

1846.1, 1847.1..2; Gaskell, W. H. 1898.1 
(xii); Goette, A. 1869.1; Janosik, J. 
1883.2; Kolliker.R. A. 1850.1; Kollmann. 

J» 1885.1; Lanzi, L. 1908.1; Lcbert, H. 
1845.1; Minot, C. S. 1901.2; Pouchet. 
G. 1872.4; Ryder, J. A. 1882.9, 1883.1; 
Sedgwick, A. 1910.1; Sundevall, C. J. 

1851.2. 1852.1, 1855.1; Valentin, G. G. 
1850.1; Vogt, C. C. 1842.2. 

Szperimental Embryology 

Polyembryony (experimental) . Batail - 
Ion, E. 1900.3. — Blastodisks of rays cut 
in fragments fuse to form new disks. Eis- 
mond, J. 1910.1, .2. — Number of cells in 
larva from isolated blastomeres, Am- 
phioxus. Morgan, T. H. 1896.1. 

Immunity of Fundulus eggs to electrical 
stimulation. Brown, O. H. 1903.1. — 
Centrifuging, effects on development of 
eggs. Stein. S. T. 1909.1. 

Changes in chemical energy in develop- 
ing eggs. Glaser, O. C. 1912 . 1 , .2, .3. 
— Differences of electrical potential in de- 
veloping eggs. Hyde, I. H. 1905.1. — 
Chemical changes in developing egg. Le- 
vene, P. A. 1901.1. 

Colored lights, influence on development, 
G<^us and trout. Grein, H. 1914.1; Su- 
pino, F. 1910.2. — Sunlight, harmful in- 
fluence to eggs. Millet, C. 1855.2; Page, 
W.F. 1885.1. 

Effects or influence on developing (fish) 
eggs of — Alkaloids. McClendon, J. F. 

1912.2. — Alcohol and lithium chloride. 
Stockard, C. R. 1906.1, 1907.3, 1909.3, 
1910.4. — Radium. Tur, J. 1906.1- 

1913.1. — Oxygen deficiency. Loeb, J. 
Add. 1893.1. 1896.1. 

Resistance of ova to mechanical injury. 
Steuert, L. 1905.1. — Experimental studies 
(with cautery). Sumner, F. B. 1903.1, 

1904.2. 


Influence of temperature on rate of de- 
velopment. Johansen, A. C. & Krogh, A. 
Add. 1914.1; Krogh, A. Add. 1914.1. 

For related topics, see Experimental re- 
searches under Physiology, and later in 
this section. Germ ring under Gastrulation. 

For the artificial production of mon- 
strosities, see under Experimental results, 
and Cyclopia under Teratology. 

Origin and migration 
of germ cells 

Including “segregation of germ cells.” 

Papers recording this process in — 
Amia and Lepidosteus. ★Allen, B. M. 
1911.1. — Pristiurus, Raja, etc. Beard. 
J. 1901.1-1904.1, Add. 1902.1. -Lo- 
phius. Dodds, G. S. 1910.1. -Embioto- 
cidoe. Eigenmann, C. H. 1891.1. .4. 1896.1, 
. 3 . — Salmo. Federow. V. 1907.1. — 

Opsanus. Sink, E. VS. 1912.1. — Sgualus. 
VS’oods, F. A. 1902.1. — Amiurus. Bach- 
mann, F. M. Add. 1914.1. —-‘General 
article. ★VS’aldeyer, W. Add. 1901.1. 

For Odgencsis and maturation of ovum, 
see unde.r Ov'a and Ovum. 


Parthenogenesis 

The subject of parthenogenesis in verte- 
brates has been fully reviewed by ★R. Bon- 
net in Ergebnisse der Anat. u. Fmtwicke- 
lungsgeschichte (Anat. Hefte), 1899, 
Band ix, 820-870. 

While in vertebrates parthenogenesis 
does not occur naturally, the cleavage of 
unfertilized eggs in the ovaries of fishes has 
been reported in — Cod. Burnett, SV. J. 
in Proc. Amer. Acad. Arts <fe Sci.. 1857, 
vol. iii, p. 44. — Trout. Oellacher, J. 
1872.1 (p. 405). — Pickerel. Sturtevant, 
E L 1877.1. — Remarks on this. Brooks, 
VS^k. 1877.1. 

Such intra-ovarian segmentation was 
noticed in cod, hake, haddock and whiling, 
and thought to indicate viviparity. Agassiz, 
J. L. 1856.11. 

Eggs of Amphioxus show a tendency to 
divide if not fertilized. Stricht, O. 1896.1. 

The only researches known to us on fishes, 
wherein artificial parthenogenesis has been 
induced by chemicals, are those of Bataillon, 
E. 1900.6, 1903.1. 1904.1. 

Sex-determination in fishes 

“ The sex-chromosome formula has 
not been definitely established, either 
cytologically or genetically.” 

“ There is some evidence, however, mat 
they arc of the type, female XX, male X Y, 
through the researches on hybrid viviparous 
PaciliidcB of Gerschler, \V. M. Add. 


1914.2. , ^ , 

For confirmatory results and a genetical 

analysis, see *1. S. Huxley in Journal of 
Genetics, 1920, vol. 10, pp. 265-276. 

For a further discussion bearing on this 

subject, see under Sex-ratio. 

In the Poeciliid Lebistes, O. Winge (Joum. 
Genetics, 1922. 12, pp. has d^- 

onstrated cytologicdlly the XX ^ Xy condition. 

From hie studies on the germ cells of 
Raja and Pristiurus, Beard concluded that 
sex is pre-determined in the egg and that 
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Embryologry — Cont’d. 

the sperm can have no influence. Beard, J. 
1902.1-1904.1. 

EABLY STAGES 
in development 

The following papers deal collectively 
\nth early stages of development, fer- 
tilization, cleavage, invagination, etc., 
in the foUo^'ing groups. The separate 
phases of development will be found 
below under the various headings. In 
general these papers do not treat of the 
subject beyond the formation of the 
embryo. 

For papers dealing with the whole de- 
velopmenial history of the fishes named, 
see the final sub-section. Embryology and 
development of various fishes, below. 

Early stages of development in Amphioxus. 
MacBride, E. W. 1898.1. 1900.1. 

Early stages in Petromyzon. McClure, 
C. F. 1893.1. 

Early development in Elasmobranchii. 
Dean, B. 1901.1; Eigenmann, C. H. & 
R. S. 1889.11. 

Early stages of development in — Ga- 
noidei generally. Dean, B. 1896.4. — 
Amia. ★Dean, B. 1895. 2, .6; Lanzi, L. 

1909.2. — Lepidosteus. Beard, J. 1889.3; 
★Dean, B. 1895. 3, .6; Lanzi, L. 1909.2. 

— Acipenser. ★Dean, B. 1895.3, .6. 

Early stages in Teleostei generally. 

Agassiz, A. 1883.1; Aubert, H. 1853.1, 
1854.1; Bambeke, C. 1876.1; Browne, 
F. B. 1907.1; Cunningham, J. T. 1891.5; 
★Hoffmann, C. K. 1880.1, 1881.1, 1883.2; 
Kovalevski, M. 1886.2; Lanzi, L. 1909.3; 
Meek, A. 1913.2; Prince, E. E. 1886,1. 

Early stages in certain Teleosts. — Tra- 
chinus. Boeke, J. 1903.4. — Perea. 

Derjugin, K. M. 1901.1. — Perea and 
Cyprinus. Rusconi, M. 1835.3, 1836.2, .3. 

— Cymatogaster. Eigenmann, C. H. 

1892.3. — Salmonidce. Klein, E. E. 

1872.2, 1876.1; Oellacher, J. 1873.3, 

1879.1; Ovsyannikov, F. V. 1874.1. 

— Lebias, Mazza, F. 1902.1. — Clupea. 
Dixon, B.1. 1913.1; Kupffer.C.W. 1878.1; 
Pouchet, G. & Bi^trix, E. 1889.1, .2. 

— Liparis. Platner, G. 1888.1. — Noturus. 
Sumner, F. B. 1899.1. — Esox. Truman, 
E. B. 1869.1. — Serranus. ★Wilson, H. V. 

1891.1. 

Streaming of protoplasm 

Descriptions of the streamiijg of the pr^ 
toplasm to form the germinal disk in 
• Teleostei. Coste, P. 1850.1; Gerbe, Z. 
1875.1; Henneguy, L. F. 1881.1; Pou- 
chet, G. & Bi6trix, E. 1889.1. 

For other references to the streaming of 
the protoplasm, see under Fertilization, 
and under Segmentation. 

EEBTIUZATION 

General accounts of the fertilization of 
the ovum. Blanchard, R. 1879.1; ★Hert- 
wig, C. W. 1903.1; ★Rabl, C. 1916.1. 


Miscellaneous items, comprising notes, 
observations, etc. Anderson, J. 1800.1; 
Bastard, - 1812.1; Bell, C. 1874.1; 
Kuchenmeister, G. F. 1866.1; Kupffer, 
C. W. 1877.1; Ransom, W. H. 1855.1; 
Schiicking, A. 1904.1. 

Fertilization. — Early effects. Bam- 
beke, C. 1872.1. — Affecting temperature 
of water containing the eggs. Coleman, N. 
1872.1; Hartshorne, H. 1872.1. — Caws- 
ing decrease in size of ovum, Lampetra. 
Okkelberg, P. 1914.2. 

Sperm extracts (salmon), effect upon ova. 
Cremer, M. 1900.1. — Fertilization with 
sperm contained in alcohol. Lebedintsev, 
A. A. & NedSoivin, A. 1912.1. — Effects 
of radium treated spermatozoa. Opper- 
mann, K. 1913.1. 

Centrosome, role in fertilization. Czer- 
m4k, N. 1903.1. — Rotation of yolk after 
fertilization, Esox. Reichert, C. B. 1856.2. 
— Polyspermy. ★Riickert, J. 1910.1, 
Add. 1892.2. 


Fertilization of the egg of Amphioxus. 
Panceri, P. 1867.6; ★Sobotta, J. 1897.2, 
Add. 1895.1; Stricht, O. 1896.1. 

Fertilization of ovum of Cyclostomata 
(Petromyzon). Bohm, A. A. 1887.1, 
1888.1; Calberla, E. 1877.1; Herfort. 
K. V. 1899.1, 1900.1; Kupffer, C. W. & 
Benecke, B. 1878.1; MuUer, A. 1864.1. 

Fertilization of the egg of — Selachtt. 
Ruckert, J. 1891.1, Add. 1891.1. — Aa- 
penser. Zalenskil, V. V. 1878.1. 

Fertilization of eggs of Teleostei. ★Agassiz, 
A. & Whitman, C. O. 1885.1..2, 1891.1. 

— Clupea. Arnold, J. N. 1906.1; Ewart, 
J. C. 1884.3. — Clinus. Gintel, F. 1892.1. 
— Gasterosteus. Ransom, W. H. 185^1* 

— Feis. Syrski, S. 1875.2, 1876.1. —Po- 
motis. Wyman, J. Add. 1863.1. 

FertilizationinSalmonidcs. 

1898.1; Blanc, H. 1891.1, 1892.1, 1894.1. 
1898.1,.2,.3; Bohm, A. A. 1891.1; DavV. 
J. 1854.1; -Kupffer, C. W. 1886.1: Oel- 
lacher, J. 1873.2. . X • ^ 

For Cross-fertilization experiments, y e* 
fertilization of ova with sperm of r^oteiy 
related species, see under Hybrids ana 
hybridization. 

Many embryologists have artificially 
fertilized fish ova during thexr studies. 
Such efforts are recounted in many oj me 
foregoing papers. The foUovnng ref^enc 
espLiaUy refer to artificial fortihzal^^ 
these forms. — PrototrocUs. AUport, M- 

1869.3. ^Goldfish. Berkhouse, J. «• 

1909.1. —Cardharus. ^5^?. ,009 2^' 

1893.1. —Cristiceps. 

For Methods of artificial fertilization 

used in fish cuUure, see that subject in sec- 
tinn on Pisciculture. 


CUAVAGE Oa SEGMENTATION 

'or a general treatise on fje 
ovum, see ★Sobotta, J. Add. 
lltemation of periods of rest ^ 
activity in segmentation (Batrachus). 

{elation of first clearaoe plaM to tM 
embryonic axis. Bataillon. 
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1896.4; Cerfontaine, P. 1905.2; Clapp. 

C. M. 1898.1; Rauber. A. 18^.1. 
Symmetry of jirei segmentation furrows 

of blastodiskf elasmobranchs. Ryder, J. A. 
1886.9. 

Miscellaneous and general accounts on 
the cleavage of the ovum. Aubert, H. 1853.1; 
Bambeke, C. 1872.1-1876.1; Coste, P. 
1850.2; Ecker, A. 1852.1; Lereboullet, 

D. A. 1864.1, .3; Newman, H. H. 1910.1, 
1914.1; Norman, W. W. 1896.1; Oel- 
lacher, J. 1875.1; Rauber, A. 1883.2; 
Sanzo, L. 1915.2 (i). 

Holoblastlc cleavage 

Holoblastic or complete cleavage of 
the ovum. In Cyclostomata {Petromyzon). 
Calberla. E. 1877.1; Glaesner, L. 1910.2; 
Herfort, K. V. 1899.1; McClure, C. F. 
1893.1; Rauber, A. 1883.1. 

Holoblastic cleavage in Ganoidei. — Aci~ 
penser. ★Dean, B. 1895. 3, .6; Peltzam, 

E. D. 1887.1; Zalenskii, V. V. 1878.1. — 

Amia. ★Dean, B. 1895.2; Virchow, H. 
1896.1, .2; ★Whitman, C. O. & Eyclc- 
ahymer, A. C. 1897.1. — Lepidosteus. 

★Dean, B. 1895.3, .6; Eycleshymer, A. 
C. 1899.1, 1903.1. — Polypterus. Kerr, 

J. G. 1907.2. 

Holoblastic segmentation of eggs of 
Dipnoi. — Protopterus. Budgett, J. S. 
1900.5. — Lepidosiren. Kerr, J. G. 

1900.1. — N eoceralodus . Semon, R. W. 

1901.2. 

Meroblastic cleavage 

Meroblastic or partial segmentation. 
In eggs of Elasmobranchii, taking place 
during their descent through the oviduct. 
Coate, P. 1847.1; Gegenbaur, C. 1861.1; 
Gerbe, Z. 1872. 2, .3; Kollmann, J. 1886.2; 
★RUckert, J. 1899.1; Ryder, J. A. 1887.1; 
Kastchenko, N. Add. 1894.2. 

Meroblastic segmentation in Chimtera. 
★Dean, B. 1906.1. 

Reminiscence of holoblastic cleavage in 
Cestracion. Dean, B. 1901.5. 

Meroblastic segmentation of eggs of 
Teleostei. General papers. ★Agassiz, A. 
<fc Whitman, C. O. 1885.1 (ii),.2. 1891.1; 
Bataillon, E. 1896.3; Beneden, E. 1877.1; 
★Fusari, R. 1887.2, 1892.1, 1895.1; 

Janosik. J. 1883.1, 1885.2; Koehler, R. 
& Bataillon, E. 1893.2; Meek, A. 1913.2; 
Rudnev, V. G. 1899.2; Kovalevski, M. 
Add. 1885.1. 

Partial segmentation in eggs of certain 
Teleosts. — Perea. Derjugin, K. M. 

1901.1. — Siphostoma. Gudger, E. W. 

1905.1. — Salmo. Kopsch, F. 1911.1; 
Ryder, J. A. 1882.7, — Belone. Kopsch, 

F. 1901.1. —Lebias. Mazza, F. 1902.1. 
— Brook trout. Oellacher, J. 1872.1. 
— GadiLs and MoteUa. Haeckel, E. Add. 

1875.1. 

Periblast 

Also known as “ Dotterorgan,” “ mero- 
cytes,” and “ yolk-syncytium.” It should 
not be confused with the ” yolk-nucleus 
or vitelline body,” which is to be found 
under Ovarian ovum under Ova and 
ovum. 


For a general treatise on the structure, 
devdopment and derivatives of the periblast, 
see ★His, W. Add. 1900.1. 

General researches on the origin, struc- 
ture, and development of the periblast. 
Filippi, F. 1860.1; ★Hoffmann, C. K. 
1888.1; ★Raffaele, F. 1899.1; Vejdov- 
sk^, F. <& Mrdzek, A. 1898.1; AVirchow, 
H. 1892.1, Add. 1897.1 ; Henneguy, L. F. 
Add. 1882.2. 

Structure, development, etc., in Elasmo^ 
branchii. Eismond, O. P. 1898.1; His, 
W. 1897.1; RUckert, J. 1885.1, Add. 

1890.1. — Scyllium. Beard, J. 1896.5; 

Eismond, J. 1903.1. — Comparative differ- 
ences in formation in various Selachii. 
Virchow, H. 1897.2. — In Chimeera. 

Dean, B. 1906.1. 

Periblast of Teleostei, structure, etc. 
Bataillon, E. 1896.1, 1900.1; Berent, W. 
1896.1; Brook, G. 1887.3; Corning. H. 

K. 1896.1; ★Kopsch, F. 1902.1; Rein- 
hard, W. 1898.1, .2, 1899.1; Wenckebach. 
K. F. 1886.1; Ziegler, H. E. 1894.1, 
1896.1; Golovine, E. Add. 1891.1. 

Periblast in certain Teleosts and in 
Lepidosteus, — Esox. Berg, L. S. 1899.2. 

— Belone. ★Kopsch, F. 1901.1. — La- 
bridee. List, J. H. 1887.4. — Salmonidce. 
Rieneck, - 1869.1; Virchow. H. 1894.2, 

1895.1. — Lepidosteus. Beard, J. 1896.5. 
For other papers containing references 

to the periblast, see under Cleavage and 
also under Early stages. 

GASTRULATION 
formation of gastrula 

For general treatises on gastrulation in 
fishes, see ★Kopsch, F. 1904.1, and 
★Keibel, F. Add. 1900.1. 

Gastrulation in Amphioxus, Klaatsch, H. 

1897.1. 1898.1; MacBride, E. W. 1908.1; 
★ Morgan, T. H. & Hazen, A. P. 1900.1; 
★Sobotta, J. 1897.1. 

In Cyclostomata {Petromyzon) . ★Glaes- 
ner, L. 1910.1, .2; ★Hatta, S. 1907.1; 
Selys-Longchamps, M. 1910.1. — In 

Bdellostoma. ★Dean, B. 1899.6. 

Gastrulation in Ganoidei and Neo- 
ceratodus. — Amia. Brachet, A. 1912.1; 
Eycleshymer, A. C. & "Wilson, J. M. 
1906.1; Sobotta, J. 1896.1, — Adpenser 
and Lepidosteus. ★Dean, B. 1895.3, .6. 

— N eoceralodus . Semon, R. W. 1901.2. 
Gastrulation in Teleostei in general. 

Boeke, J. 1907.2; ★Coming, H. K. 
1896.1; Dean, B. 1895.7; Henneguy, 

L. F. 1880.1; Kovalevski, M. 1886.1; 
Sobotta. J. 1898.1; Sumner, F. B. 1900.2; 
Ziegler, H. E. 1887.2. 

Gastrulation in certain Teleosts. — Core- 
gonince. Auerbach, M. 1904.1. — Mu- 
reenidee. Boeke, J. 1903.1. — Salmon. 
Goette, A. 1873.1. — Gadus and MoteUa. 
Haeckel, E. Add. 1875.1. 

Specific researches on various problems 
in gastrulation. — Gastrulation in mero- 
biasiic ova. Kupffer, C. W. 1884.1. — 
Influence of yolk on gastrulation in Tele- 
osts, Cunningham, J. T. 1885.2. — in 
Selachii and Teleostei. Samassa, P. 1896.1. 
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■—Gaslrulation in double embryos of trout. 

Schmitt, F. 1902.1. 

Blastopore 

The primitive opening into the archen- 
teron formed by gastrulation. 

^^lalion to primitive streak. Bellonci, 
u. 188 y. — Asyntaxis, Amphioxus. 

Legros, IL 1907.1. — Blastopore of *Se- 
lact^ns. Ostroumov, A. A. 1889.1. 

Prostomial thickening of dorsal lip of 

U 190^2’ Tcfeoste. Lanzi, 

Yolk bkistopore, position determined by 
sue of viiellus. Ryder, J. A. 1885.12. — 
persistence o/ blastopore in Petromyzon. 
Shipley, A. E. 1886.2, 1887.1. 

Germ ring 

Structure and development in — Teleostei. 
Corning, H K 1896.1. —Batrachus. 
vvallace, L. B. 1899.1. 

Experimental researches on development, 
Sahnonidee. Kopsch. F. 1896.2. —Ex- 
periments on localization and regeneration 
inFundulus. Lewis, W. H. 1912.1, .2. 

. Germ layers 
Origin and development 

General treatises. Assaky, G. 1886.1: 

Miscellaneous and general papers. Hert- 

K«Q 1 G 1844.1; Perenyi, 

J. 1889.1; Samassa, P. 1895.1. 

^ ormahon of the germ layers in the lower 
psties and in Neoccratodus. — Petromyzon. 

V Selys-Longchamps, 
— Amphioxus. MacBride 

Ruckert. J. 1885.1, 1889.1; Swaen, A. 
19012 ' Semon, R. W. 

Development of germ layers in Teleostei 

c"Tsk 7 ‘i 1896.1: Brook. 

O. 1887.1; Lanzi. L. 1909.1, 1910.1; 

Moquin-Tandon, G. 1875.1;* ★Swaen 
^* 1 * 1904.1; Ko- 

Formation of germ layers in certain 
re^ostci. ~~ Murwnida:. ★Boeke, J. 

NT 1 cQc T ★Goronowitsch, 

W. 1885.1; Henneguy. L. F. 1882.1- 

Sal','*”’- 

Researches on specific problems relating 
to the germ layers. — Origin and signifi- 

Lankester, E. R. 
18/3.3, 1877.1. — Influence of yolk on 
development of germ layers. Samassa, P. 
1890.1. —Development in terminal bour^ 
geon and xn tail of Teleosts. Swaen A & 

Brachet, A. 1902.1, 1904.1. 

<* Qerm layers in the 

Origin of pronephric duct," see this 
heading under Unnogenital System. 


1895.1. — Relation to developmerU of 
mesenchyme. Lundborg, H. 1899.1. 

ENTODERM OR ENTOBLAST 

Development in Muresnoids. Boeke, J. 

1902.1. — Entoderm of digestive sysUm, 
origin in, Amia. Brachet, A. 1912.1. — 
Origin in Teleosts. Brook, G. 1885.8. 
— Derivatives from. Hoffmann, C. K. 

1892.1. 1893.2. — Limit in mouth. John- 
ston, J. B. 1909.2. 

Yolk-sac entoderm, development. Kopsch, 
F. 1901.1, 1902.1, 1911.1; His, W. Add. 

1 900. 1 . — “ Secondary entoderm ” of 
teleosts. Gensch, H. Add. 1882.1. 

MESODERM OR MESOBLAST 
For a general treatise on the origin of the 
mesoderm and on the organs derived from 
it, see ★Rabl, C. Add. 1889.1 and 1897.1. 

Miscellaneous and general papers on 
the origin and development of the mesoderm. 
Lvov, V. N. 1894.1; Minot, C. S. 1890.2; 
Perenyi, J. 1891.1. 

Development of the mesoderm in Am- 
phioxus and Petromyzon. — Amphioxus. 
★Garbowski, T. 1898.1; Sarasin, P. 

1889.1. — Petromyzon. Shipley, A. E- 

1886.2. 

Development of the mesoderm in Elasmo- 
branchii. Balfour, F. M. 1877.1; Hert- 
wig, W. A. 1883.1; Hoffmann, C. K. 
1883.1; Ruckert. J. 1887.1; Virchow, 

H. 1898.2; Wijhe, J. W. 1882.2, 1889.1.. 

Development of mesoderm in Teleostei. 
Boeke, J. 1903.2; Borc6a, J. 1909.2. 

— Murcenidee. Boeke, J. 1902.1, 1903.1. 

— Salmonidce. Sobotta, J. 1894.1; Hen- 
neguy, L. F. Add. 1882.1. 

Development of the head mesoolasl in 
Dipnoi and Ganoidei. — Head mesob^t 
in Dipnoi. Agar, W. E. 1907.1. — Aca- 
ceratodus. Gregory, E. H. 1905.1; Greil, 

A. 1907.1. —Head mesoblast, Amia. 
Reighard, J. E. & Phelps, J. 1908.1. 

Development of the head mesoblast i 
Torpedo and Pristiurus. Emmert, J- 
1900.1. , 

Mesoblast as an organ anlage. Borce . 

J. 1909.2; Schenk, S. L. 1868.1; ^Swaen. 

A. & Brachet, A. 1899 . 1 , . 2 . . — ^ 

formation of pectoral fin in * 

Boyer, E. R. 1892.1. — Gastralmesod^rn 
doubtfully existent. Raffaele, F. 1911^' 

MESENCHYME 

Mesoblastic tissue derived mainly 
the mesoderm, but also in small part ir 
the entoderm. *jj 

Origin and development. ★His, >v. A • 

1900.1. — Acipcnser. Tiphenko. •3- 

1906.1. —Selachii. Zieg'er, H.E. 1891^.1 • 

A source of connective tissue. 

.1, 1884.1; Szily, A. 1908.1. 


ECTODERM OR EPIBLAST 

Limit in mouth. Johnston, J. B. 1909.2. 
’Organs, derived from. Kupffer, C. W. 


J. 1883 

EMBRYO FORMATION 

General treatises. His, W. 

★Kopsch, F. 1904.1; Morgan, i- 
1895.1; Keibel, F. Add. 1902.1. 

Miscellaneous. Brachet, A. .oqoo* 
Koehler, R. & Bataillion. E. 
Kastchenko, N. Add. 1894.1. 
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Embryo formation in — Elasmobranchti. 
His. W. 1877.1, .2; Schultz. A. 187f 1,.2. 

— Amia, Eycleshymer, A. C. & Wilson, 
J. M. 1906.1. — Acipenser. Zalenskii, V. V. 

1879.1. 

Embryo formation in Teleostei. Henne- 
guy, L. F. 1887.1; Kupffer, C. W. 1867.1; 
Reis, K. 1911.1. — Embryonic anlage, 

Salmontds. Auerbach, M. 1904.1; Goro- 
nowitch, N. 1885.1. 

Development of organs in Pristiurus, 
Torpedo, Herring, and Trout. Oppel, A. 

1891.1. — Gadus. Ryder, J. A. 1884.3. 

— Acipenser. Zalenskii, V. V. 1879.1. 
Neurenteric canal and neuropore, «^ruc- 

ture and development. Kopsch, F. 1896.1; 
Kupffer, C. W. 1887.1; Stendell. W. 

1914.1. — Phytogeny of neuropore. Ayres, 

H. Add. 1907.1. 

Primitive streak, the region on either 
side of the primitive groove which is formed 
by the concrescence of the lips of the blasto- 
pore. — In Gymnarchus. Assheton, R. 

1907.2. — Development. Bellonci, G. 
1884.1; Kupffer, C. W. 1884.1. —In 
Teleosts. Henneguy, L. F. 1885.1, Add. 

1884.1. — In meroblastic ova. Kollinann, 
J. 1886.1. — In Scyllium. Kopsch. F. 

1898.2. 

For the segmental structure of the develop- 
ing head, see Metamerism under Head. 

CONCRESCENCE THEORi' 

Theor>' of the formation of the fish 
embryo, by the growing together of the 
lips of the germ ring. 

Disproved by experiments. Morgan, T. 
H. 1893.1. — Concrescence theory with 

reference to gastrulation of double embryos. 
Schmitt, F. 1902.1. 

Notes, remarks, and researches on the 
concrescence theory. Eycleshymer, A. C. 
1902.1; Glaesner, L. 1910.1; Minot, C. 
S. 1890.1 ; Ryder, J. A. 1885.9; Whitman, 
C. O. 1878.1; ★Virchow, H. Add. 1897.1. 

Kupfler’s vesicle 

A remnant of the archenteron, found in 
Teleostei and (doubtfully) in Ganoidei. 

Relation to recapitulation. Dean, B. 
1909.4. — Morphological significance. 

Cunningham, J. T. 1885.1; Reinhard, W. 
1898.1, .2; Sobotta, J. 1898.1. 

Development in Murcenoids. Boeke, J. 

1902.1. — Morphology, Trutta. Gregory, 
E. H. 1899.1. — Homolognes. Kopsch, F. 

1900.1. — Original description. Kupffer, 
C. W. 1865.1. 

Relation to gastrulation and concrescence. 
★Sumner, F. B. 1900.1. — Development 
in Teleosts. Swaen, A. Brachet, A. 

1902.1. 1904.1. 

Medullary tube 

Formation and development. His, W. 
1893.1; ★Locy, W. A. 1893.2, 1894.1. 
— Of Teleostei. Aichel, O. 1897.2. — 

Teleostei and Petromyzon. Calberla, E. 

1877.2. — Teleostei. Goronowitsch, N. 
1885.1; Jablonovskij, J. (Esox) 1899.1; 
Schapringer, A. 1871.1. — N eoceratodus . 
Semon, R. W. 1901.1. 


For other papers dealing with this sub- 
ject, see Development of central nervous 
system under Nervous system. 

For segmental structure of the medullary 
tube, see under Metamerism. 

Yolk-sac 

Development, structure, etc. Harting, P. 
1868.1; McIntosh. W. C. 1887.1 (hi): 
★ Virchow, H. 1892.1. — Lepidosteus and 
Scyllium. Beard, J. 1896.5. — Car- 

charodon. Sanzo, L. 1910.1. 

Role of yolk-sac in larval nutrition, its 
absorption into the body, etc. Fabre- 
Domergue, P. & Bietrix, E, 1898.1. — Ab- 
sorption in Selachii. Giacomini, E. 1894.2. 

— Various Teleosts. Ryder, J. A. 1883.1. 

— Salmo. Schumacher, S. 1900.1. — 

Pelagic teleosts. Williamson, H. C. 1897.1. 

— Functions and histology, Batrachus. 
Ryder, J. A. 1890.2. 

For the yolk-sac functioning as a placenta 
in certain viviparous sharks, see Nourish- 
ment of embrj’O below Viviparity under 
Reproduction. 

UMBILICAL CORD 

Umbilical cord, yolk-sac cord, or “ Dot- 
terstrang," of Elasmobranchii; structure. 
Muller, J. 1842.3; Schenk. S. L. 1874.1. 

— Sphyrna. Gudger.E.W. 1912.1 ; Leuck- 
art, F. S. 1836,1. 

For the umbilical cord functioning in 
the transmission of food stuffs in viviparous 
sharks, see Viviparity in various species, 
in section on Reproduction. 

EMBRYOLOGY AND DEVELOPMENT 
OP VARIOUS PISHES 

This section consists of papers of a general 
nature dealing for the most part with the whole 
developmental history of the following fishes. 
For particular stages or specific structures, see 
above. 

CEPHALOCHORD.ATA 

Embryology and development of Am- 
phioxus. Abendroth, E. R. 1870.1; 
★Cerfontaine, P. 1905.1, .2; ★Hatschek, 

B. 1881.1, Add. 1884.1, 1888.1, 1893.1; 
★ Kovalevskil, A. O. 1866.1, 1867.1. 1877.1; 
Legros, R. 1910.1; Marchand, W. 1909.1; 
Packard, A. S. 1875.1; Rice, H. J. 
1880.1; Schultze, M. J. 1851.1; Willey, 
A. 1891.1; Eismond. J. Add. 1894.1. — 
Multiple and partial development. Wilson, 
E. B. Add. 1892.1, 1893.1. 

CYCLOSTOM.ATA 

Embryology of Myxine. Dean, B. 1899.3; 
Home, E. 1815.2; Retzius, M. G. 1889.1. 

Bdellosloma. ★Dean, B. 1897.4, 1898.2, 
1899.6; Doflein, F. J. 1899.4; Price, G. 

C. 1896.1, .2. 

Petromyzon — Larger researches. Bal- 
four. F. M. 1885.1; Calberla, E. 1877.3; 
★Goette, A. 1888.1, 1890.1; ★Kupffer, 
C. 1888.1; Muller, A. 1856.1, .2; Nestler, 
K. 1890.1; ★Nuel, J. P. 1881.1; ★Ovs- 
yannikov, F. V. 1870.1, .2, 1889.1, 1891.2; 
Schultze, M. J. 1855.1, Add. 1856.1; 
★Scott. W. B. 1880.1-1882.1, 1887.1. 

Petromyzon. — Shorter articles, notes, 
etc. Agassiz, J. L. 1850.5; Home, E. 
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Embryology — ConVd, 

1815.2; Jammes, L. 1899.1; Kupffer, 
C. W. 1888.1; Schneider, A. F. 1873.1; 
YarreU, W. 1831.3. 

For Ammoccetes, the larval stage of 
Petromyzon, see under section on Anatomy. 

DIPNOI 

Embryology, including descriptions of 
larval forms, — Ceratodus. Caldwell, W. 
H. 1885.1; ★Semon, R. W. 1893.1; 
Severtzov, A. N. 1902.1. — Lepidosiren. 
★Kerr, J. G. 1900.1, 1909.1. — Protop- 
terus. Budget!, J. S. 1900.5, 1907.1; 
★Kerr, J. G. 1900.1, 1909.1. 

ELASMOBRANCHII 

General papers on embryology, including 
descriptions of embryos. Baird, S. F. 
1874.16; ★Balfour, F. M. 1874.1, 1876.1, 
1878 . 1 ; Sedgwick, A. 1893.1. 

Plagiostoml 

Sharks and rays. Agassiz, A. 1872.1; 
★Leydig. F. 1852 . 1 ; ★Muller, J. 1842 . 3 ; 
Rathke, M. H. 1827.1 (ii). 

Selachii 

General embryological papers. Bugnion, 
E. 1894.1; Dean, B. 1901.1; His, W, 
1894.1; ★Hoffmann, C. K. 1896.1; Kast- 
schenko, N. 1888.1; ★Mitrofanov, P. I. 
1893.1; Schultz, A. 1877.1. 

Embryology of various sharks, including 
descriptions of embryos. — Acanthias. 
Agassiz, J. L. 1856.8; ★Kovalevskil, A. O. 
1870.1; Perugia, A. 1880.1. — Scyllium. 
Bolau, C. C. 1879.1; Marqua, F. 1880.1. 

Of various other sharks. — Cestracion, 
Haswell, W. A. 1897.1. — Mustelus. 

Kovalevskil, A. O. 1870.1. — Pristiurus. 
Ungaro, V. 1910.1. — Scymnus. Parker, 
T. J. 1882,1. 

Batoidei • 

Development of Raja. Batarra, G. 
1771.2; Boldo, B. M. 1797.1; Malm, A, 
W. 1877.1; Putnam, F. W. 1870.8; 
Wyman, J. 1864.1, .2, 1865.1; Beard, J. 
Add. 1892.1. 

Embryology of Torpedo. Emmert, J . 
1900.1; Fritsch, G. T. 1883.1; Leuckart. 
C. G. 1850.1; Perenyi, J. 1886.1; ★Zieg- 
ler, H. E. & F. 1892.1. 

Holocephali 

Jn addition to splendid plates, the entire 
literature of the reproduction of chimceroid 
fishes xcill be found in ★Dean, B. 1899.5, 
1903.5, 1904.10, 1906 . 1 . 

For descriptions of various other festal 
Elasmobranchs, see under Oyiparity and 
Viviparity of Elasmobranchii, under Re- 
production. 

GANOIDEI 

Embryology and development, including 
descriptions of larval and post-larval stages. 
— General researches. ★Balfour, F. M. & 
Parker, W. K. 1882.1; Brandt, J. F. 

1865.2, 1866.1; Ziegler, H. E. 1900.1. 


JCcipenser. Grimm, O. 1910.1; Ko- 
valevskii, A. O., Ovsyannikov, P. & 
Wagner, R. 1870.1; Ovsyannikov, F. V. 

1870.2, 1872.1; Ryder, J. A. 1888.2; 
★Zalenskii, V. V. 1876.1-1881.1. 

Amia. ★Dean, B. 1896.5; Forbes, S. 

A. 1878.6; Fullebom, F. 1894.1; Anon. 
410. 

Lepidosletis. Agassiz, J. L. 1856.4, 

1879.1. . 2; FuUebom, F. 1894.1; Wilder, 

B. G. 1877.1; Wright, E. P. 1878.1, 

1879.2. 

Polyodon. Barbour, T. 1911.1; Dan- 
forth, C. H. 1911.1. 

Polypterus. Boulenger, G. A. 1898.5, 
1899.8, 1900.9; Budget!, J. S. 1900.5, 

1902.1. . 2, 1907.1; ★Kerr, J. G. 1904.1, 
1907.1, 1907 . 2 ; Guitel, F. Add. 1914,1. 


TELEOSTEI 

Embryology and development of Teleostei. 
— General treatises and larger researches. 
Cunningham, J. T. 1889.4; His, W. 
1892.1 ; ★Gregory, E. H. 1903.1 ; Kings- 
ley, J.S.& Conn, H.W. 1883.1; ★Kupffer, 

C. W. 1868.1; ★McIntosh, W. C, 1890.1, 
1891.1-1892.1, 1896.3; ★McIntosh, W. 
C. & Prince, E. E. 1890 . 1 ; Reis, K. 
1910.1; ★Ryder, J. A. 1884.3, 1887 . 2 ; 

Wenckebach, K. F. 1886.1. /-r -a ji 

Shorter papers* Eigeiunann^ C# H. & 
R. S. 1889.6; Holt, E. W. 1892.1; Vm- 
koboinikov, M* M* 1901.1; Weil, C. 
1872.1; Williamson, H. C. 1898.1. 

The larvae and young of fresh-water 
Teleosts, and the corresponding stages of 
marine bony fishes which do not have a 
pelagic larval life, are found below under 
the various genera. 

For larval and post-larval stages of me 
embryos of marine Teleosts, see under 

Planktonic Fauna. . 

For the embryology and dev^pment oj 
Anguilla, Pleuronectidae, and Salmonid®, 
see under these headings in the Systematic 

part. 


Sub-order Acanthopterygii 
DivUionGoHiformes. —GMus. MiPP'; 
F. 1841.2, 1846.2; Gnsellim, F. 17b».i, 
Riedel, K. 1913.1, 1914.1. 

Brook, G. 1885.5. ClaPP. 

C. M. 1891.1; ★Gudger, E. . 19iu^i. 
Ryder, J. A. 1886.3. — Pholis. Ehren 

baum, E. 1897.1 

Ehrenbaum, E. 1897.1 (m)- 

gaster. Guitel, F. 1887.3; McIntosh, W. 

C. 1885.2. — Blennxus. Steenstrup, J. 

Add. 1865.1. T/iiriooerca 

Division 

^0-0^2;. Wonn^er^ 

^872.1,. 3: Mand6e 

|-pin, C. H. 1890.3; _E— ; 

C. H. & rv. iqnofi — Hemichro- 

Eigenm^, C. H. 1902.0 ^ ^ 

%2.1.- --MuUus. 
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Provost, C. 1828.1. — Brytius and Porno- 
tis (young). Putnam, F. W. 1861.4. 

— Stizosiedion. ★Reighard, J. E. 1890.1; 

Ryder, J. A. 1887.2. — Micropterus. 

'^Reighard, J. F. 1906.1. — iSerranu«. 

Ryder, J. A. 1888.1; ★Wilson, H. V. 

1891.1. — Chcetodipterus and Roccus. 

Ryder, J. A. 1887.2. — Mesogonislius. 

Schaeffer, W. 1904.1. — Betta, Stehr, E. 

1898.1. — Bairdiella. Kuntz, A. Add. 

1914.1. 

Division Scleroparei. — Comephorus 
(lanxje). Dybowski. B. I. 1901.1. — CoUus. 
Ehrenbaum, E. 1897.1 (iii); Nordqvdst, 
O. F. 1899.15,. 16, 1900.8. ^ Agonua and 
CyclopUrus. Ehrenbaum, E. 1897.1 (iii). 

— Agonus (post-larval stages). McIntosh, 

W. C. 1896.4. 

Division Scomhriformes. — Caranx. 
Holt, E. W. 1893.2. —Cybium (5com- 
beromorus). ★Ryder, J. A. 1882.4,1887.2. 

— Elacate. Ryder, J. A. 1887.2. — 

Xiphias. Sella, M. 1911.1. 

Sub-order Anacanthini 

Motella. Brook, G. 1885.3. — Gadus. 
★Ryder, J. A. 1884 . 3 , 1887.2; Sars, G. 
O. 1865.1, 1866.1, 1868.1, 1876.1. 

Sub-order Catoateomi 

Lophobranchii. Canestrini, G. 1871.1, 
.2; Jacobi, A. 1906.1. — • Syngnathus (em- 
bryonic development). Costa, O. G. 1843.1; 
McMurrich, J. P. 1883.1; Quatrefages, J. 
L. 1842.1; Smith. W. A. 1890.1. — 

Syngnathidee. Rathke, M. H. 1837.3. — 
Hippocampus. Ryder, J. A. 1882.2. 

— Siphostoma. Ryder, J, A. 1887.2, — Ga«- 
teros^s. Ehrenbaum, E. 1897.1 (iii); 
HorsfaU, J. H. 1864.1; Prince, E. E. 
1885.2; Coste, - Add. 1859.1. — Apelles. 
Ryder, J. A. 1882.6, 1887.2. — Solenosloma. 
Willey, A. 1909.2. 

Sub-order Haplomi 

Peecilia. Duvernoy, G. L. 1844.1. 

— Esox. ★Lereboullet, D. A. 1854.1, .2, 

1861.2, 1862.1,.2; Ryder, J. A. 1887.2; 
Truman, E. B. 1869.1; Wright, E. P. 

1878.1. — Gambusia. Ryder, J. A. 1886.7, 
Add. 1884.1; ★Kuntz, A. Add. 1914 . 2 . 

— Umbra. Ryder, J. A. 1886.2. — Fun- 
dulus. Ryder, J. A. 1886.1; Traber- 
Klotsche, G. 1910.3. — Anlopus, Chlo- 
rophthalmus, and Saurus. Sanzo, L. 1915.1. 

Sub-order Malacopterygii 

Gymnarchus. ★Assheton, R. 1907.2; 
Budgett, J. S. (larvce) 1900.5, 1901.1, 

1907.1. — Hyperopisus (larvce). Budgett, 

J. S. 1910.1. — Clupea. ★Brook, G. 
1885.4; Eigenmann, C. H. & R. S. 1889.5; 
★Kupffer, C. W. 1876.2, 1878.1, .2; 

Nishikawa, T. 1904.1; Schneider, G. 
1901.5; Wilson, S. 1861.1. — Sardine or 
Pilchard (Clupea pilchardus). Bounhiol, 
J. P. 1913.1, .2; Cunningham, J. T. 
1891.11; Marion, A. F. 1891.2; Roch6, 
G. 1894.2. — Thymallus. Fritsch, A. J. 
1879.2; Kottl, J. 1878.2. — Coregonus 
(larva). NCtsslin, O. 1908.1, 1910.1. — 
Alosa. Rice, H. J. 1878.2; Ryder, J. A. 
1882.8. — Osmerus. Rice, H. J. 1878.3. 


— MallotiLS. Schmidt, E. J. 1906.2. — 
Engraulis. Wenckebach, K. F. 1887.1; 
Nishikawa, T. Add. 1901.1. — Anchovia. 
Kuntz, A. Add. 1914.1. 

Sub-order Ostariophyai 

Cyprinus. Bloch, M. E. 17^.1; Car- 
bonnier, P. 1872.2, 1873.3; Peters, W. 
C. (young forms) 1871.2; Rusconi, M. 

1854.1. — Gobio. Knauthe, K. 1891.5; 

KUnstler, J. 1908.3. — Cobitis. Nehr- 
korn, A. 1876.1. — Cyprinida. Rein- 
hard, W. 1888.2; Camerarius, J. R. Pre- 
Linn. 1683.1. — Amiurus. Ryder, J. A. 
1883. 3< — Ictalurus. ★Ryder, J. A. 

1887.2. — Barbus. Stansch, K. 1904.1. 

— Abramis. Trybom, F. 1898.1. — ^is- 
gurnus (young stages). Werner, Franz. 

1908.2. — Plotosus (young). Willey, A. 

1908.2. — Danio. Zimmermann, 

1904.1. — Carassius. ★Brigidi, V. &, 
Trafani, A. Add. 1881.1. 

Sub-order Pediculati 

Lophius. Collins, J. W. 1880.3; Der- 
jugin. K. M. 1901.3, 1902.1; Prince, E. 
E. 1891.1. 

Sub-order Perccsoces 

Alherinopsis. Eigenmann, C. H. & 
R. S. 1889.5. — Ammodytes. Ehren- 
baum, E. 1897.1 (iii). — Belone. Ehren- 
baum, E. 1897.1 (iii); Ryder, J. A. 1882.3; 
Sobotta, J. 1896.2. — Anabas. Lonn- 
berg, A. J. 1911.2. — Atherina. Marion, 
A. F. 1894.12. — Ophiocephalus (young). 
Willey, A. 1909.1. 

Sub-order Symbranchii 

Symbranchus. ★Taylor, M. 1913.1. — 
Ckilobranchus. Haswell,W. A. Add. 1890.1. 

EVOLUTION (IN FISHES) 

The view of evolution having long been fun- 
damental in morphological research, numerous 
additional related references will be found under 
the various organs and systems, such as Skull, 
Visceral skeleton, etc. 

For the genetical relations between the air 
bladder and lung, see Homologies with lungs. 
under Air bladder. 

For a readable popular summary of the 
evolution of fishes, see ★Jordan, D. S. 

1902.2. With additions, this is reprinted 
as chapter 24 in his 1905.1. 

For a somewhat more technical summary, 
see ★Traquair, R. H. 1900.2. 

Various minor topics, recording instances 
of, or relating to evolution, mutation, re- 
capitulation, selection, etc. Cope, E. D. 

1868.2. 1872.2, .4..16, 1885.2; Dean. B. 
1908.2; Dollo, L. 1893.1; Eigenmann, 
C. H. 1905.1; Eigenmann, C. H. & Cox, 
U. O. 1900.1; Hussakof, L. 1910.6; 
Jager, Gustav 1908.1; Kerr, J. G. 1910.5; 
Parker, W. K. 1879.1; Peter, K. 1910.1; 
Popoff, M. 1906.1; Ryder, J. A. 1885.8. 

TadjMle considered a stage in the trans- 
formation of fishes into frogs. Merian, M. 
8. Pre-Linn. 1719.1; Seba, A. Pre- Un n, 

1734.1. 

Fresh^water considered the habitat of the 
earliest vertebrates. Chamberlin, T. C. 
1900.1; Pompeckj, J. F. 1914.1. 
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Evolution — Coni' d. 

The origin of fresh-water faunas. Gill, 
T. N. 1905.12; Palacky, J. 1891.1; 
Sollas, W. J. 1884.1. 

Quadrate and squamosal as progenitors of 
mammalian temporal. Albrecht, P. 1883.1. 

Homologies of the opercular elements of 
fishes with the auditory ossicles of mammals. 
Baraldi, G. 1877.1. 

Evolution as illustrated by egg-cases of 
Chimceridce. Dean, B. 1904.1, .2, 1912.6. 

Polymorphism and evidence of mutation 
in Malihopsis. Lloyd, R. E. 1909.1, 

1912.1. 

General treatises on Evolution 

In the following works, references to 
the evolution of fishes are usually inci- 
dental. 

Text in English. ★Darwin, C. R. 1871.1, 
1883.1; Lloyd, R. E. 1912.1 ; ★Morgan, 
T. H. 1916.1; ★Osborn, H. J'. 1894.1, 
1916.1; Phillips, J. 1860.1; Cunningham, 
J. T. Add. 1898.1. 

Text in French. Perrier, J. O. 1884.1; 
Vialleton, L. 1908.1. 

Text in German. ★Abel, O. 1912.1; 
Haacke. J. W. 1893.2; ★Haeckel. E. H. 
1895.1; Keibel, F. 1898.1; Rosa, D. 
1903.1; Simroth, H. R. 1891.1, 1902.1; 
Wagner, M. F. 1889.1. 

Evolution and Palseontology 

The geological succession of life in time 
being the history of fishes as traced on the 
older rocks, especially in America. Agassiz, 
J. L. 1835.3, 1843.2^.4, 1846.4; Case, E. C. 
1898.1; Cope.JE. D. 1874.7; Marsh, O. 
C. 1877.1; Meek, S. E. 1900.2; New- 
berry, J. S. 1873.3; Phillips. J. 1860.1; 
Pohlig, H. 1909.1, 1914.1. 

Palaohistological data on the origin of 
teleosts. Reis, O. M. 1895.3. 

Palaeontological evidence for the evolution 
of fishes. ★Traquair, R. H. 1898.1, 
1900.1, .2. 

The imperfection of the geological record. 
Woodward, A. S. 1898.2. 

Evolution of vertebrate animals in time, 
an address. Woodward, H. 1904.1. 

Palaeontology and the biogenetic law. 
Zittel, K. A. 1895.2. 

The probable derivation of the Amphibia 
from the Crossopterygian ganoids. Gregory, 
W. K. 1913.2, 1915.1; Jaekel, O. 1911.1; 
Moodie, R. L. 1915.1. .3; Pollard, H. B. 

1891.1. 

Dipnoi considered related to Amphibia 
but excluded from the direct ancestry be- 
cause of specializations in skull and denti- 
tion. Semon, R. W. 1901.4. 

Hypotheses of the ancestry 
of the vertebrates 

Practically all hypotheses on the origin 
of vertebrates are reviewed in Delage, M. Y. 
& H6rouard, E. 1898.1, pp. 345-^355. 

In addition to the following chief hypoth- 
eses, a number additional are mentioned by 
Perrier, J. O. 1898.1. 

Annelidan view of the derivation of verte- 
brates from worm-like ancestors. Various 


papers discussing suggested annelidan af- 
finities, especially in the nervous system. 
Beard, J. 1889.4; Bernard, H. M. 1898.1; 
Dohrn, A. 1876.2; Kovalevskil, A. O. 
1877.1; Ryder, J. A. 1885.1; Delsman, 
H. C. Add. 1913.1; Semper, C. Add. 

1875.1, 

Arachnid hypothesis of vertebrate ancestry, 
based on supposed resemblances, esp^ially 
in appendages of the horseshoe crabLimulus 
and theOstracoderms. ★Patten, W. 1890.1, 

1902.1, 1906.1, 1912.1. — Remarks on 

these views. Eastmann, C. R. 1902.5, 

1903.2, 1904.4. 

Arthropod hypothesis, orGaskelVs view of 
Crustacea as ancestors of the vertebrates. 
★Gaskell, W. H. 1889.1-1908.1. — Re- 
marks on these views. Bordage, E. 1892.1; 
Dean, B. 1909.3; Jaekel, O. 1909.2; 
Kerr, J. G. 1910.2; Patten, W. 1899.1. 

Concerning GaskelVs hypothesis, the 
arthropod resemblances are ascribed to 
parallelisms in DoUo, L. 1909.4. 

Cephalic homologies, in relation to the 
determination of the ancestry of vertebrates. 

Minot, C. S. 1897.1. 

Ostracoderms as forerunners of vertebrates . 

W’oodward, A. S. 1892.5. 

Protochordate origin of the vertebrates. 
“ Amphioxus and the ancestry of the verte- 
brates." Willey, A. 1894.1. 

Of morphologists of the highest order, Jew 
have been more productive of speculations on 
the origin of the vertebrates than Anton 

Dohm. For these views published in Gerrnan, 

see ★Dohrn, A. 1882.2. For cntwal re- 
marks on these views, see Cunningham, J. 
T. 1884.1, 1887.1. For summaries ^^^0- 
lish of Dohm's theories, see ★Scharff, R. 


F. 1888.2. 


Unclassified papers. Goette, A. 1^95.1 ; 

Jenkins. S. 1897.1; Lillie, R. S. 1896.1. 


Origin of species 

Origin of species through isolation. Jor- 
an, D. S. 1905.5..6. 

Coregonus fera sanctv-benedictx arising 

om C. fera of Bodensee, after 
elation in Laachersee, Prussui. Thiene- 
lann, A. 1911.2, 1912.5, 1914.1. 

PHYLOGENESIS OT LIMBS 

Hypotheses of the origin of the pwred 

mbs of gnathostomes based 

le study of the structure of the fins ot 


rhe paired fins of fishes 
) are universally acc^ted as ^1^ P^o 

litors of the limbs 
other classes of vertebrates or tetra 


-or an excellent, popular risum^ of the 

:e prevalent views fwted 

>rdan. D. S. 1902.9. This w repnnUd 

man) is that of Jaekel. O- ^ 

•or a learned summary of 
I the lateral fold hypotheses urUh a Mix- 
iphy, see ★Goodrich, E. S. 1906.1. 
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For a scholarly presentaiion of the phylo- 
genesis of limbs ihroughotii the vertebrates, 
from the data of comparative anatomy and 
palceontology , see ★Gregory, W. K. 1916.1. 

EARLIER VIEWS 

These are largely summarized -in Mivart, St. 
G. 1879.1 and are repeated in Cope. E. D. 1890.1. 

Limbs considered as diverging appendages 
attached to ribs, with a shoulder-girdle of 
axial origin. Owen, R. 1848.1. 

Limbs considered homologous with epi- 
pleural spines, and external to visceral wall 
of body. Goodsir, J. 1857.1. 

Vertical fins considered of bifold origin; 
paired fins considered portions of lower azy- 
gos fins prevented from uniting by inter- 
posed body-cavity. Humphry, G. M. 
1870.1, 1871.1. 

Vertebrate limbs considered as modified 
ribs by Maclise in Todd, R. B. “ Erioyclo- 
pajdia,” 1832, vol. 4. p. 70, and by Oken, 
1843, “ Lehrbuch dcr Natur-Philosophie," 
p. 330. 

View that preaxial {upper) border of 
pectoral limb is homologous with the same 
border of the pelvic limb. Wilder, B. G. 
1872.1: Wyman, J. 1868.1. 

Opposite view of reversed homologies, i.e.., 
that preaxial border of pectoral is serially 
homologous with ventral border of pelvics. 
Braus, H. 1900.1 (p. 165). 

Miscellaneous or unclassified papers re- 
lating to the origin of limbs. Eisler, P. 
1895.1; Gill, T. N. 1898.2; Macdonald, 
W. 1840.1, 1872.1; Mehnert, E. H. 
1897.1; Dollo, L. Add. 1896.1. 

Branchial or gill arch hypothesis 

This hypothesis of Gegenbaur holds that 
the paired fins have been derived from gill 
structures, the gill-arch having been modi- 
fied into the limb-girdle, and the fin itself 
having been derived from the gill-septum. 
The position of the pelvic fins is attributed 
to their backward migration. 

It considers a biserial appendage like 
that of Ceratodus (the Archipterygium) 
as the type from which all other fins and 
legs have been derived by a shortening 
of the axis and a loss of the pre-axial 
radials. 

The principal papers in support of this 
hypothesis are ★Braus, H. 1899.2, 1900.1, 
1906.1; Davidoff, M. 1879.1; Fiir- 
bringer, M. 1902.1, 1903.1; ★Gegenbaur, 
C. 1864.2, 1870.2, .4, 1873.1, 1876.1, 

1879.2, 1895.2; ★Klaatsch, H. 1896.1. 

Other papers of lesser importance are 
Bunge, A. 1874.1; Druner, L. 1906.1; 
Emery, C. 1887.2, 1897.3; Jaekel, O. 
1899.3,.4; Zalenskii, V. V. 1898.1,.2. 

The chief points made against this hy- 
pothesis by its opponents are summarized in 
Goodrich, E. S. 1906.1, and in Osbum, 
R. C. 1907.2. 

Cell-accumulation hypothesis 

This view of Geddes, the most recent of 
all, " does not in reality oppose the lateral 
fin hypothesis. Rather it expands it in one 
direction and refines it in another. It 


appears, too, to link together it and the 
modified gill-arch hypothesis." 

Briefly, it holds that in every developing 
vertebrate there are five cell regions which 
are lines of potential cell-accumulation. 
At points where three regions meet, the 
tendency to cell-accumulation is especially 
marked. There are four such points and 
the cell-accumulations formed around 
them provided, far back in phylogeny, 
material capable of being selected to 
forni the bases of new organs. At their 
commencement the limbs were, and still 
are, altogether independent of the cepha- 
lised axial part of the embryo, but later 
passed under its dominance. 

For the full statement of this hypothesis, 
see ★Geddes, A. C. Add. 1912.1. 

External-gill hypothesis 

This hypothesis of Kerr considers that 
the external gills were potentially motor 
and supporting structures and have given 
rise to limbs. The Gegenbaur view of the 
backward migration of the limbs is ac- 
cepted together with his derivation of the 
limb girdle. The necessity of a skeletal 
axis in the external gill is provided for by 
Budgett’s description of a rod of cartilage 
projecting into the external gill of the 
larv’al Polypterus. 

For the original presentation of this view, 
see Kerr. J. G. 1900.2, 1901.2. 

It has been further elaborated in irProf. 
Kerr's Text-book of Embryology," 
1919, vol. 2, pp. 449-453. 

Lateral fin-fold hypothesis 

This hypothesis was developed simul- 
taneously by Balfour, Thacher, and 
Mivart. It is now the most generally 
accepted. 

It holds that the paired fins are the 
persisting remains of a once continuous 
longitudinal fin-fold (essentially like that of 
the unpaired median fins) which stretched 
along each side of the body. In this, sup- 
porting radials or somactidia became de- 
veloped as in the median fins and subse- 
quently gave rise to the limb-girdles. 

Original formulation of this hypothesis. 
Balfour, F. M. 1876.1, 1878.1, 1881.1; 
Mivart, St. G. J. 1878.1, 1879.1; Thacher, 

J. K. 1876.1. 

The principal support for this hypothesis, 
from the evidence of comparative anatomy 
and embryology, is to be found in the papers 
of Dohm, A. 1882.2 (\i), (ix); Harrison, 
R. G. 1895.2; Hasw’ell, W. A. 1883.2; 
Mayer, P. 1886.1; ★Mollier, S. 1893.1, 
1895.1: ★Rabl, C. 1901.1, 1913.1; 

Wiedersheim, R. E. 1886.2, 1892.1. 

Lesser papers supporting this hypothesis. 
★ Baur, G. H. 1885.1, .2, 1887.1, .2, 1888.1; 
Broom, R. 1913.3; Cope, E. D. 1890.1, 
1892.6; Cunningham, J. T. 1884.1; 
Gregory’, W\ K. 1911.1, .2; Gregory, W. 

K. <k Adams, L. A. 1914.1; ★Miiller, E. 
1909.1; Ryder, J. A. 1885.14, 1887.3; 
Thompson, D. W. 1886.1; Sauvage, H. 
E. Add. 1903.1. 

Embryological evidence: the embryo of an 
ancient type of shark, Heterodontus (Ces- 
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tracion) japonicus ''yields no evidence that 
there has ever been a migration of the fins 
in the Gegenbaurian sense.” Dean, B. 

1902.1. — Further emphasis of these views. 
★Osburn, R. C. 1906.2-1907.2. 

PalsBontological evidence for the 
origin of the paired fins. For a summary, 
see ★Woodward, A. S. 1892.3. 

The most primitive type of pectoral fin {in 
accordance with the fin-fold theory) is met 
with in the Devonian shark, Cladoselache. 
This type of fins was termed Ptychoptery- 
gium by Cope. For details see ★Dean, B. 

1892.1, 1894.1, 1896.1, 1902.2. — Pectoral 
of Cladoselache considered to show no 
"ground for deriving the paired limbs from 
lateral folds.” Jaekel. O. 1892.3. 

EYE 

Comprising the structure of the organ 

of sight. j • 

For the functions of the eye, see under \ ision. 

For the rotation or migration of the eye in 
flatfishes, see under Pleuronectidfie. 

For Diseases of the eye. see under Pathology. 
For all abnormalities affecting the eye includ- 
ing cyclopia, see under Teratology. 

For accessory eyes or “ augenahnliche Or- 
gane ” of Leydig, Usov, et al. set Phosphores- 
cent organs under Luminosity, etc. 

Ophthalmoscopy and dioptrics of the fish 
eye. Beauregard, H. 1875.1; Hirschberg, 
J. 1882.1. 

Observations on eyes of living Selachii. 
★Franz, V. 1906.1. 

Size, relative to brain-weight {Sparidw). 
Lapicque. L. 1908.1; Lapicque, L. & 
Laugier, H. 1908.1. 

Anatomy and morphology. General 
treatises. Berger, E. 1882.1, 1883.1; Car- 
ri^re, J. 1885.1; Friis, G. M. 1879.1; 
Virchow, H. 1882.1. 

Miscellaneous and general. Am., Sc. 
1879.1; Drummond, J. L. 1814.1 ; Fripp, 
H. E. 1866.1; Haller, A. 1762.1; Klin- 
gelhoffer, W. 1911.1; Leuckart, R. 1875.1; 
Rosenthal, F. 1811.2; Schiefferdecker, 
P. 1887.1; Ziegenhagen, P. 1895.1; 
Bates, W. H. Add. 1914.1; Fischer, von 
Waldheim, G. Add. 1830.1; Virchow. H. 
Add. 1881.1. — Pre-Linn. refs. Cas- 

serius, J. 1601.1; Derham, W. 1713.1; 
Dupetit, F. 1728.1. 

Anatomy of eye of various fishes. 

Amphioxus, Nlisslin, O. 18/7.1. 

Cyclostomata. Bdellostoma, Myxine, and 
Petromyzon. Allen, B. M. 1902.1, 1905.1; 
Kohl, C. 1892.1; Langerhans, P. 1873.1: 
Mo2eyko, B. 1912.1; Retzius. M. G. 
1893.1: Studni6ka, F. K. 1912.2. 

Elasmohranchii. ★Franz, V. 1905.1; 
Tiesing, B. 1895-1. 

Ganoidei and Dipnoi {Protoptcrus). 
Denissenko, G. 1889.1; Grynfeltt, E. 
1911.1; Hosch, - 1904.1. 

Teleostei. Deichsel, G. 1908.1. — Cory- 
pheena. Albers, J. A. Add. 1808.1. 
— Bolcophthalmus and Periophthalmus. 


Baumeister, L. 1911.1, 1913.1; Klingel- 
hoffer, W. 1912.1; Volz, W. 1905.2, .3. 

— Gadus. Deslongchamps, J. A. 1853.2; 
Albers, J. A. Add. 1806.1, 1808.1. — 
Scomber. Dyce, R. 1866.1; Massalien, 
F. C. 1815.1. — Thynnus. Faravelli, E. 
1890.1; Jurine, L. 1821.1; Massalien, 
F. C. 1815.1; Moreau, E. 1872.1. — 
Xiphias. Grant, R. E. 1826.1; Lauber, 

— 1904.1; Ciaccio, G. V. Add. 188.3.1. 

— Carassius. Hirsch, J. 1912.1. — Silu- 

rus. Matthiessen, H. F. 1886.1. — 

Orthagoriscus. Meek, A. 1904.4. — Cy- 
prinidee. Thilenius, G. 1892.1. — Perea. 
Wallace, W. C. 1835.1, Pleuronectes. 
1834.2; — Luvarus. Berger, E. Add. 

1881.1. 


For the structure, etc., of the degenerate 
eyes of the blind fishes, chiefly Amblyop- 
sidoe, see under Blind fishes of the caves. 
See especially Eigenniann, C. H. 1909.2. 

For the highly modified eyes of abyssal 
fishes, see under Deep sea fishes. For 
papers going into the subject most fully, see 
Brauer, A. 1902. 2, .3. 


Anableps, the "four-eyed fish,” a S^th 
American Poeciliid, has the eye divided by 
a horizontal constriction to permit vision 
both in the air and in the water . Refer- 
ences are: M. C. Marsh in Evermann, 
B. W. & Goldsborough, E. L. 1902.3, 
p. 160; Klinckowstrom, A. 1893.1; 
Lac^p^de, B. G. 1799.2, Add. 1797.1, 
Schneider, J. G. 1803.1; Schneider von 
Orelli, M. 1908.1; Meckel, J. F. Add. 
1818.1. 

Development and embryology. 
General accounts. Desmoulins, L. A. 
1823.1; ★Froriep, A. 1906.1; 

M. H. 1833.1; Schenk. S. U 1867.1: 
Stockard. C. R. 1910.1; Waele, H. 19Q0.1. 
— Dev. of telescopic eye. Goldfish. Lamu- 


t, G. 1874.1. 

Invagination of optic vesicle. Froriep, A. 
05.4" Locy, W. A. 1894.2, .3; Stod- 
Ska, F. K. Add. 1913.1. 

rsistence of the choroid fissure. B K 
eister, O. 1875.1; Virchow, H. Add. 

00 . 1 . 

Development of circulatory 

gard, H. 1876.1; Kittlitz. A. F. 1906.1, 

rchow, H. 1890.1, Add. 1900.1. 

Evolution, origin, and 

ohrn, F. A. I882.2(x); ^ Fmnep. A. 

106.2; Gaskell. W. ^^V875^‘ 

rsma, G. 1906.1: Muller W. 1875^. 

irkcr. G. H. 1908.1; Metcalf. M. M. 

Id. lOOfi.l. — Primitive organs of swht. 

•er T. BOl.l. — Origin in skin, 

[r-a H. M. 1897.1: Parker. G. H. 

,0 •. — Phylogenetic ^ 

c r.f AfTThioxus. Boven. T. 19U4.J. 

nniOc'-rce of I 2^ 

i-fin of eyes. Parker. G. H. * 

Histology, in certain fishes. ^qo4.3. 

lum and SlernopU^. S 1862.1. 

■ Morrhua. Cobbold. I- ^ ’ 

;62.2. ^Selachii. *FranzV 1905.1. 

■ Cephalopterus. Mazza, h . 1889-^. 
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ACCESSORY PARTS OP EYE 

Parts external to bulbus ocuLi 

Ligamenium annulare, a structure lying 
in anterior chamber between cornea and 
iris. Ballowitz, E. 1913.5; Kolmer, W. 

1913.1. 

Relation of orbital wall to bulb. Harman, 
N. B. 1899.1. 

Rccessus orbitalis, an apparatus causing 
protrusion of the eye in PleuronectideE. 
Brown-Sequard, C. E. 1870.1; Holt, E. 
W. 1893.2; 1894.1. 

Choroid gland. Extra-retinal capillary 
blood-vessels surrounding optic nerve. iStruc- 
ture. Brass, A. 1881.1; Cobbold. T. S. 

1862.1. . 2; ErdI, M. P. 1839.1; Muller, 
J. 1840.3,.4. Add. 1912.1. 

Oculo-motor apparatus, or muscles 
of the eye. Anatomy and morphology. 
★Allis, E. P. (Mustelus) 1901.1; Couch, 

R. Q. 1851.2; Harman. N. B. 1899.1; 
Tiesing, B. 1895.1; ★Coming, H. K. Add. 

1900.1. 

Development. Dohrn, F. A. 1882.2 (xvi); 
Nussbaum, M. 1901.1; Lamb, A. B. 
(Acanthias) 1902.1. 

Palpebral apparatus. Morphology 
and development. — Nictitating membrane 
and muscles, Selachii. ★Harman, N. B. 
1899.1; ★Ridewood, W. G. 1898.1 : Ryn- 
berk, G. A. 1906.3. — Eye-lids and fornix 
conjunctivCB, teleosts. Hein, S. A. 1913.2. 

Nictitating membrane of eyes of Selachii 
figured. Garman, S. 1913.1. 

BULBUS OCULI 
The eyeball and Its parts 

Choroid coat, or vascular membrane of 
the eye. — Histology. Gr>'nfeltt, E. & 
Euzi6re, J. 1913.1. — Tapetum lucidum, 
structure. Blainville, H. M. 1822.1; 
Briicke, E. Add. 1845.1. — Effect of light 
on tapetum. Exner, S. <& Januschke. H. 

1905.1. . 2; Januschke & Exner 1905.1. 
Iris, the colored visible part of the choroid 

coat surrounding the pupil. Contraction 
and expansion through influence of light, 
temperature, etc. Bateson. W. 1890.1, .2; 
Brown<S6Quard, C. E. 1859.1; Couch. J. 
1866.5; Licto-Vollaro, - 1908.1; Magnus, 
R. 1899.1; Muller, H. 1860.1, 1861.1; 
Reinhardt, J. C. 1837.1; Steinach, E. 
1890.1; Guth, E. Add. 1901.1. —In- 
fluence of colored lights. Gysi, E. & Luch- 
singer, B. 1879.1. 

Pupil, shapes of. Buchanan. H. 1822.1; 
Franz, V. 1906.1. — Pupillary operculum 
(a projecting part of iris on dorsal edge of 
pupil helping to determine its shape). 
Grynfeltt. E. & Demelle. A. 1908.1. 

F or the role of the falciform process of the 
choroid in vision, see Accommodation under 
Vision. 

Crystalline lens. Anatomical struc- 
ture. Brewster, D. 1816.1. 1831.1, 1833.1, 
1836.1; Pflugk, A. 1909.1. —Selachii. 
Froriep, A. 1905.2. — Petromyzon. Gul- 
liver, G. 1869.2. — Anpuilla. Virchow, 

H. 1882.2. — Aplanatism and periscop- 

ism. Matthiessen, H. F. 1880.1, 1881.1. 


— Early ref. Leeuwenhoek, A. Pre-Linn. 

1684.2, 1706.1. 

C hemical composition . Payen, A. 1857.1; 
Valenciennes, A. & Fremy, E. 1854.3. _ 

Histogenesis and development. Addario, 

C. 1902.3; Koranyi, A. 1886.1; Stock- 
ard, C. R. 1907.2, 1910. 2, .3. — Regenera- 
tion in teleosts. Grochmalicki, J. 1908.1, 
.2,. 3. — Morphogenetic constitution, a 

thigmomorphic organ. Mend, E. 1903.1, 
.2,.4. 1908.1. 

Retina. Anatomical structure in various 
fishes. Denissenko, G. 1882.1 ; Dogiel, A. 

S. 1883.1, .2; Gottsche, C. M. 18.34.2; 
Heinemann, C. 1878.1; Hyrtl, C. J. 
1861.1; Leydig, F. 1894.1; Retzius. M. 

G. 1896.1, Add. 1905.1; Schultze, M. J. 

1871.1, 1872.1, 

Development. ★Flirst, C. M. 1904.1; 
Gunn, R. M. 1888.1; Kupffer, C. W. 

1868.2. 

Histological structure. Aichel, O. 1896.1; 
I'nlseh, G. T. 1904.1; Krause, W. 1885.1, 
1892.1; Kolmer, \\ . 1909.1; Neumaj er, 
L. 1896.1: Ramon y Cajal, S. 1892.1, 

1894.1; Reich, M. 1874.1; Wetzel, G. 

1908.1. — Outer granular layer. Denis- 
senko, G. 1881.1. — Retinal epithelium. 

Kochetov, N. A. 1908.1. — Inner granular 
layer. Retzius, M. G. 1871.2. — Retinal 
cells, arrangement, simulating compound 
eyes. Ryder, J. A. 1896.1. — Neuroglia 
cells in retina. Sacchi, J. 1884.1. — Neu- 
rofibrils in retinal ganglion cells, Selachii. 
Schnaudigel, O. A. 1905.1. 

Guanin in retinal epithelium. Cunning- 
ham, J. T. & MacMunn, C. 1893.1; 
Kuhne, W. & Sewall, H. 1880.1. 

Rods and cones, arrangement. Cobbold» 

T. S. {Morrhua) 1862.1, .2; Eigenmann, 

C. H. <fe Hansell, G. 1899.1; Eigenmann, 

& Shafer, G. D. 1900.1; Ritter, C. 1891.1; 
Schaper, A. 1899.1. — Mosaic of single 

and twin cones, Micropterus. Shafer, G. 

D. 1900.1. 

Visua/ purple; pigment of the rods. 
Abelsdorff, G. 1895.1, 1896.1; Abelsdorff. 

H. 1897.1; Bigelow, H. R. 1880.1. — Two 
kinds, one in mammals, birds and amphib- 
ians, other violet-red in fishes. Kottgen, 

E. & Abelsdorff, G. 1895.1. 

Fovea centralis, or point of acute vision. 
Structure, etc. Biagi, G. (Lophobranchii) 
1899.1; ★Chievitz, J. H- 1889.1-1891.1; 

Gulliver, G. 1868.1; Slonaker, J. R. 

1896.1. 

Innervation or peripheral endings of 
optic nerve in retina. Barbieri, N. A. 
1912.1; Krause, W. 1876.1. 1885.1, 

1892.1. — Nerve elements, Ganoidex. 

Dogiel, A. S. 1888.1. — Selachii. Schaper, 

A. 1899.1. 

Membrana limitans. Addario, C. 1902.1; 
Retzius, M. G. 1904.1. 

Vascularization of retina. Denissenko. 

G. 1880.1. — Conger. Grynfeltt, E. & 

Euzi^re, J. 1908.1. — Anguilla. Virchow, 

H. 1882.2. 

Physiology of retina, experimental. — 
Effects of light and darkness. Chiarini, P 

1905.1. Add. 1904.1; Ricci, O. 1901.1. 
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— Effect of light. Exner, S. & Januschke, 
H. 1906.1; Heger, P. 1896.1; Garten, 
S. Add. 1907.1; Gendersen Stort, A. G. 
Add. 1886.1, 1887.1. — Effect of darkness. 
Ogneff. J. F. 1910.1, 1911.1. 

Sclera, the sclerotic coat of the eye. 
Structure. Langhans, T. 1865.1; Wedl, 
C. 1848.2. . 

Cornea. — Iridescent reflection, in living 
Labroids. Emery, C, 1876.1, 1878.1. 

— Membrane of Descemet. Grynfeltt, E. 
1910.1. — Innervation of cornea. Shearer, 
C. 1898.1; Zelinka. C. 1881.1, 1882.1. 

Structure of the cornea in various bottom- 
dwelling fishes. Harms, W. Add. 1914.1. 

Vitreous humor. Histogenesis. Ad- 
dario, C. 1902.2. — Marsupium nigrum, 
a vascular structure in the vitreous. Knox, 
R. 1824.2. 

For a general treatise on the vitreous 
humor with a full review of the literature, 
see Virchow, H. Add. 1900.1. 


FAUNA OF THE WORLD 

Arranged by continents and thereunder 
chiefly under political divisions; enclosed 
or surrounding seas; contiguous islands, 
etc. If in doubt concerning the placement 
of a specific loc^ity, see the index. 

The status of political divisions is that 
existing during the period covered by this 
work, i. e. prior to the World War of 1914. 
Orthography, abbreviations and geo- 
graphical arrangement follow the Century 

A map of the country concerned will be 
found convenient by the user of this sec- 
tion. For Deep-sea, Pelagic and Plank- 
tonic Faunas, see respectively under these 
items. For fossil fauna, see Palceontolo^. 
For sporting papers, see under Fisheries 
and Fishing methods. 


ISLANDS 

(Not placeable under continents) 

Islands of South Atlantic Ocean 

Ascension I. Gunther, A. 1881.4; N^h- 
ols, J. T., & Murphy, R. C. 1917.1.— Rer- 
nando Noronha I. Boulenger, G. A. 1890.6. 
— St. Helena /. Clark. R. S. 1913.1; Cun- 
ningham. J. T. 1910.2; GOnthw A 
1868.8. 1869.10; Martin, M. 1834.1, 
MeUiss, J. C. 1S75.1. — South Georgia Is. 
Fischer, J. G. 1885.1; Lonnberg, A. J. 
1906 1. — South Trinidad. Nichols, J. 1 ., 
& Murphy. R. C. 1914.1. — Triston da 
Cunhal. Carmichael, D. 1817.1; Regan, 
C. T. 1913.8. 

Islands of Indian Ocean 

Mauritius, Reunion, Rodriguez, etc., 
see Indian Ocean Is. under Asia. 


POLAK REGIONS 
Antarctic Regions 

General: ★Dollo, L. 1904.1. — 

iribution of fishes. ★Regan, C. T. 1914.1, 
1916.3; Roule. L. 1911.3. — Supposed rc- 
semblance to fauna of Arctic regions. 


Thompson, D. W. 1897.1. — Various 
papers. Boulenger, G. A. 1902.30, 1907.7; 
Chun, C. 1897.1 {Plankton)', Dollo, L. 
1900.1-.4. 1906.2-1907.1, 1908.1-1909.1,.3; 
Drygalski, E. 1904.1; G.. J. W. 1906.1; 

Jacquinot, H., & Guichenot, A. 1853.1; 
Lonnberg, A. J. 1905. 3, .6; Pappenheim, 
P. 1911.2, 1912.1, 1914.1; Pfeffer, G. J. 
1890.2; Roule, L. 1913.2, .3; Roule, L., & 
Despax, R. 1911.1; Regan, C. T. 1913.1, 
1914.1, .4, 1916.3; Vaillant, L. L. 1906.1- 
1906.3, 1907.1; Vanhoffen, E. 1901.1; 
Waite, E. R. 1909.2, 1911.3, 1916.2; 
Lampe, M. Add. 1914.1. 

Kerguelen I.: Gill, T. N. 1876.1; 

Gunther, A. 1879.3. 


Arctic Regions 

See also Alaska, Canada and Greenland 
inder America, and Iceland and Spitz- 
)ergen under Europe. 

General treatises : lists, etc. Bean^ T. 
i. 1883.4; ★Ehrenbaum, E. 
ilomer, F., & Schaudinn, F. R. 
fensen, A. S. 1905.1; Pennant, T. 1784.1 
.792.1. — Various papers, chiefly marine 
auna. Dewhurst, H. W. 1834.1; 

5.1850.1; Grieg. J. A. 1896.1; Gunther, 
V. 1877.1, .3..8. 1878.2. 1881.2; Holm- 
luist, O. 1899.1; Jensen, A. S. 1910.2. 
^nipovich, N. M. 18^-L 19()2.2. J905.1, 
:>eters. W. C. 1874.1 ; Phipps, C. J. 1774.1 , 
Richardson, J. 1823.1, 1^25.1, 1855.1, Ad . 
.836.1; Ross. J. C. 1826.1. 1828.1: 

I. 1835.1; Sabine. E. 1824.1, £; Sabine, 

I. 1823.1; Scoresby,W. 1820.1. — 

ribution of animals available as food, f 
nann, A. H. 1852.1. —Barents Sea. Atkin- 
;on, G. T. 1908.1 ; Breitfuss, L. L. 1908.1 . 

Breitfuss. L. L., Soldatov, V. K., * 

I 1908. 1 : Linko, A 1907. 1 ; Pietse^ 

nann, V. 1907.1.— R^r 7- 
k. J. 1865.1. — Kara Sea. C. ^ 

i887.1; Herbert, C. Add. 1887.1. 
White Sea. Khvorostansky. C. 189J. , 
Xnipovich. N. M. 1897.2 1906.2.3, 

1907.2; Kuznetzov, I. D. 1908.-, ^ 

/^ander, K. M. 1888.1, .2. 

Jan Mayen I. : Le Danois, E. 1913.^^ 
l 914.1: Steindachner, F. 1^6.1, Va 
ant, L. 1894.1. 

AFRICA 

Arrangement based upon Century Atlas 
)f the World, 1913. 

General treatise 
Catalogue of the 

ifriea. ★Boulenger, G. A. Add. 1909-1. 
List) 1906.6. 

Distribution of fresh-water fishes 

Boulenger, G. A. 1858.4; 

IR77 4 1879.2: Dum^nl, A. • 

»7/.4, o. Pappenheim, r. 

^9“ pSn, J.. . 191 : 

acky, J. 1907.1. N. Add. 

ions. Day. F. 1885^ . ^ Griscom. 

L900.1.— 5ce aho ★Niches oc 
InBull. Amer. Mus. Nat. Hist., i^i 
i7. vv. 734-752. 
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Works of travel 

With incidental references to the African 
fauna. Burchell, W. J. 1822.1; Dahl. K. 
1897.1; Russegger, J. 1841.1, .2; Stanley, 
H. M. 1880.1, 1890.1. 

Abyssinia: Fresh-waier fauna. Bou- 
lenger, G. 1902.12; Pellegrin, J. 1905.8; 
ROppell, W. 1835.2; Steindachner, F. 
1861.3, 1906.2; Vinciguerra, D. 1883.3, 

1893.1. 1897.1-1898.1.— TForfc of travel. 
Baker, S. W. Add. 1868.1. — Marine 
fauna. Guichenot, A. Add. 1847.1. 

Algeria: General. Ger\"ais, F. 1848.1, 

1866.2, 1867.2, 1874.3; Guichenot, A. 
1850.2; Werner, Franz. 1914.1. — Works 
of travel. Rozet, C. A. 1833.1; Scherer, J. 
1905.1; Wilde. W. 1840.1. -Fres/j-un^er 
fauna. Baird, S. F. 1871.20; Blanchard, 
R. 1903.1 (Hamman-Meskhoutine)', Boun- 
hiol, J. P. 1907.1; Dum^ril, A. H. 1858.3, 
186.3.1; Gervais, F. 1853.1 ; Gunther, A. 
1859.4 (Tuggurt.)] Hult, R. 1895.1; Le- 
tourneux. A., & Playfair, R. L. 1871.1; 
Pellegrin, J. 1911.8; Raveret-Wattel, C. 
1904.3; Rolland, G. F. 1881.1, 1895.1 
(Oued Rir); Valenciennes, A. 1858.2. 
— Marine fauna. Bounhiol, J. P. 1908.1; 
C6p6de, C. 1907.5; Pellegrin, J. 1913.3, 
1914.2; Th5ry, A. 1909.1. 

Bechuanaland: Lake N garni. Bou- 
lenger, G. A. 1911.14. 

Canary Islands : Chiefly marine fauna. 
Bory de Saint-Vincent, J. 1804.1; Buchet, 

G. 1900.1; Jordan, D. S., & Gunn, J. A. 

1899.1; Ledru, A. P. 1810.1, 1811.1; 
Steindachner, F. 1865.3, 1882.1, 1891.1 ; 
★Valenciennes, A. 1835 . 1 , 1838.1. — 

Catalogue. ★Vinciguerra, D. 1883.1, 
1890.1, 1893 . 2 . 

Cape Colony: Fresh-water fauna. Cas- 
telnau, F. 1861.1; ★Gilchrist, J., & 
Thompson, W. 1911.2, 1913.1 {General 
treatise)', Regan, C. T. 1908.1; Smith, A. 
1849.1; Trimen, R. 1893.1. — Marine 
fauna. Boulenger, G. A. 1902.19, 1903.8; 
Flint, W.. & Gilchrist, J. 1905.1; GU- 
christ, J. 1899.1-1913.3, {Catalogue) 1902.1; 
Gilnther, A. 1890. 2;i Regan. C. T. 1904.4; 
Thompson, W. W. 1914.1 {Catalogue): 
Gilchrist, J. Add. 1914.1-Add. 1914.5; 
Layard, E. L. Add. 1869.1. 

Cape. of Good Hope: Chiefly marine. 
Bleeker, P. 1859.7, 1860.12, 1863.29, 

1805.5, 1875.1; Boulenger, G. A. 1890.3, 
1899.3, .5, 1900.5,. 13, 1902.6,.9,.11,.26; 

Castelnau, F. 1860.1, 1861.1; Forster, J. 

H. 1844.1; Gray, J. E. 1838.1; Pappe, 
C. W. 1854.1 {Synopsis, edible fishes); 
Sparrmann, A. 1772.1, 1785.1; Trimen, R. 
1891.1; Villet. - 1825.1. 

Cape Verde Is. : Chiefly marine. Car- 
doso, J. 1895.1, 1900.1; Jenyns, L. 1842.1; 
Osorio, B. 1890.1, 1898.1, 1906.1; Tro- 
schel, F. H. 1866.1, .2. 

Chad, Lake:. Boulenger, G.A. 1905.13; 
Lonnberg, A. 1906.3. — Lake Chad, Shari, 
and Komadugu rivers. Pellegrin, J. 1904.5, 
.9, 1908.8, 1909.10,. 13, 1914.3. 

East Africa, British: Alluaud, C. 


1904.1 {Athi R.) : Boulenger. G. A. 1912.4, 
.7, Gondokoro. 1902.24, Kenya. 1902.28, 
1905.9, Kilimanjaro. 1903.5, GaUaland, 
1903.15, 1906.8; Gunther, A. 1894.3 {Mt. 
Kenia) ; Hilgendorf, F. M. 1905.1; Lonn- 
berg, A. 1911.1, .3; Pellegrin, J. 1909.5, 
1910.1; Peters, W. C. 1882.1 {Athi R.); 
Roosevelt, T. 1910.1 {Narrative of travel). 

— Albert Nyanza {Lake). Baker, S. VV. 
1866.1; Boulenger, G. A. 1901.9. — 
Albert Edward Nyanza {Lake). Boulenger, 

G. A. 1901.9. — Lake Rudolf. Gunther, 
A. 1896.4; Pellegrin, J. 1905.8; Smith, 
A. D. 1897.1; Vinciguerra, D. 1897.2, 

1898.1. — Victoria Nyanza {Lake). Bou- 
lenger, G. A. 1901.16, 1903.9, 1904.6, 
1906.5; Hilgendorf, F. M. 1888.2; Pelle- 
grin, J. 1904.4,. 13, 1909.14, 1913.14.— 
Uganda. Boulenger, G. A. 1902.21, 1906. 1, 
.27,1908.8,’1909.8,1911.2,.11,.15.1912.5,.6; 
Werner, Franz. 1906.1. 

East Africa, German: Alluaud, C. 
1904.1; Briining, C. 1903.5; Decken, C. 
1869.1; Fischer, J. G. 1884.1 {Masai 
Basin); Hilgendorf, F. M. 1891.1, 1894.1, 

1905.1 {Kingani B.); Jatzow, R. & Lenz, 

H. 1898.1; Martens, E. 1869.1; Pappen- 
heim, P. 1906.2. 1907.2, 1914.2; Pap- 
penheim, P., & Boulenger, G.A. 1914.1; 
★ Pfeffer.G.J. 1893.1, .2, 1894.1, 1897.1.— 
Kilimanjaro. Gunther, A. 1889.6; Lonn- 
berg. A. J. 1907.2, 1910.2; Peters, W. C. 
1868.4, .6, 1869.1. — Rukwa Lake. Bou- 
lenger, G. A. 1911.3; Hilgendorf, F., & 
Pappenheira, P. 1903.1. 

East Africa, Portuguese: Boulenger. 
G. A. 1907.1; Fermor, X. 1913.1 {Port 
Beira); Peters, W. 1878.1 {Mombus); 
Reichenow, A. 1877.1. — Mozambique. 
Bianconi, G. G. 1846.1, 1853.1, 1855.1; 
Capello, F. 1871.1; Fischer, J. G. 1885.1; 
Pellegrin, J. 1905.7; Peters, W. 1844.1, 

1852.1, 1855.1, 1868.1, .2. See also below 
under Zambesi R. 

Egypt: General. Forsk&I, P. 1775.1, 
1776.1; Hemprich, F. G., & Ehrenberg, 
C. G. 1899.1. — Voyages and travels. 
Kammerer, P. 1906.3; Olivier, G. A. 
1802.1; Varthema, L. 1824.1 ; Wilde, W. 
R. 1840.1. — Mummified fauna of ancient 
Egypt. Gal, F. G. 1902.1; Lortet, L., & 
Gaillard, C. 1903.1-1909.1; Lortet, L., & 
Hugounenq, L. 1901.1; Pellegrin, J. 
1900.7. — Fresh-water fauna. Boettger, D. 
1896.1; ★Boulenger, G. A. 1907.16 
(General treatise), 1904.8; Cunnington, 
W. A., & Boulenger, C. L. 1909.1 {Birket 
el Qurun Lake); Erdl, M. P. 1846.2; 
Fowler. H. W. 1914.2; Hilgendorf, F. M. 

1903.2 {Alexandria); Pfeffer, G. J. 1889.1; 
Sauvage, H. E. 1880.4; Werner, Franz. 
1909.1 (Barca R.). — Marine fauna. Bel- 
lotti, C. 1874.1; Mitchell, J. C. 1895.1 
{Lake Menzaleh). — Intrusion of Red Sea 
and Mediterranean elements into Suez 
Canal. Tillier, M. 1913.1; TUlier, J. B. 
1902.1; Krukenberg, C. F. Add. 1882.1. 

— See also below under Nile R. 

Equatorial Africa, French: Fresh- 
water fauna. Boulenger, G. A. 1901.1, 
1902.1; Giebel, C. G. 1878.1; Pellegrin, 
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J. 1899.1, 1900.4, .5, 1901.3, 1905.9; Vail- 
lant, L. 1899.3, 1908.1. — Ogowe R., see 
under Gabun. — Marine fauna, Gunther, 
A. 1867.6: Pellegrin, J. 1913.4, 1914.2; 
Reichenow, A. 1875.1. 

Eritrea: Marine fauna. Borsieri, C. 

1904.1; Giglioli, E. H. 1888.1. See also 
below under Red Sea. 

Gabun or Gaboon: Chiefly fresh- 

water. Boulenger, G. A. 1890.1; Fowler, 
H. W. 1903.6; Gill, T. N. 1863.20; 
Pellegrin, J. 1913.12; Sauvage, H. E. 
1884.3; Steindachner, F. 1882.2. — Ogowe 
R. Boulenger, G. A. 1911.7; Gunther, 
A. 1896.5; Peters, W. C. 1877.4; Pelle- 
grin, J. 1906.4, 1907.17, 1908.1,. 18, 1909.3, 
1909.7, 1911.2..3, 1913.6, 1914.1, 1915.1; 
Sauvage, H. E. 1879.3, 1880.3. 

Gambia: Gambia R. Assheton, R. 

1907.3; Boulenger, G. A. 1900.11, 1907.8 
{lAsts); Budgett, J. S. 1907.1; Gunther, 
A. 1865.4; Reeve. H. F. 1912.1 {Gen. nat. 
hist.) ; Bowdich, (Mrs.) T. E. Add. 1825.1. 

Guinea: Dahomey. Osorio, B. 1895.2; 
Pellegrin, J. 1913.4, 1914.2. French 
Guinea: Klaptocz, A. 1913.1; Pellegrin, 
J. 1907.13, 1908.13.. 15, 1911.1, 1913.4,.5, 

1914.2. GoldCoast: Bleeker, P. 1861.7, 
1862.5, 1863.11, 1865.10; Boulenger, G. 

A. 1903.4, 1904.4, 1911.7, 1913.6; Giin- 
ther, A. 1867.6, 1899.1, 1903.1; Sauvage, 
H. E. 1882.5. — Early v<^ages to Guinea 
or the Gold Coast, in Pre-Linn, section. Bos- 
man, W. 1704.1; Hortop, J. 1591.1; La- 
bat, J. 1728.1; Le Maire, 1695.1; Ma- 
ries, P. 1602.1; N. — , 1719.1. Gulf of 
Guinea: Brauer, A. 1902.1; Osorio, B. 

1896.2. — Annobon J. Osorio, B. 1895.1. 
-^Elobey I. Fischer, J. G. 1885.1; Osorio, 

B. 1896.1; Regan, C. T. 1912.8,.9. ^Fer- 
nando Pol. Osorio, B. 1896.1, .2, 1898.1, 
1906.1; Peters, W. C. 1877.4. — St. 
Thomas!. Fischer, J. G. 1885.1 ; Greeff, 
R. 1884.1, Add. 1882.1; Osorio, B. 1892.2, 

1896.2. 1898.1, 1906.1,.3. Ivory Coast: 
Pellegrin, J. 1913.4, 1914.2. Portu- 
guese G. : Boulenger, G. A. 1909.6, 

1910.1, 1911.8, .12, 1913.4. Spanish G.: 
Boulenger, G. A. 1905.12, 1910.5; Pap- 
penheim, P. 1911.3. 

Kamerun or Cameroon : Chiefly fresh^ 
water fauna. Boulenger, G. A. 1901.3, 
1903.6,.13, 1904.2,.4, 1906.3. 1907.4..5, 

1908.1, 1909.5, 1911.6,.7,.10. 1913.5, Add. 
1914.2; Ehrenbaum, E. 1913.1; Esch, 
E., Solger, F., Oppenheim, M., & Jaekel, 
O. 1904.1; Fischer, J. G. 1884.1, 1885.1; 
Keilhack, F. L. 1910.2; Lonnberg, A. J. 
1895.4, 1903.9, 1904.4; Pappenheim, P. 

1905.2, 1911.3; Pellegrin. J. 1907.12; 
Peters, W. C. 1877.4, .5 {Victoria R.).— 
Dscha R. Steindachner, F. 1906.2, 1912.1, 

1913.2, 

Kongo, Belgian: General treatises. 

★Boulenger, G. A. 1898 . 8 , 1901 . 22 . — 
Various localities. Boulenger, G. A. 1900.2, 
.18. 1901.12, 1902.25, 1907.3..5. 1909.1, 
1911.6, 1912.8, Mangala. 1896.2, Mon- 
sembi. 1899.4, Lake Kivu. 1901. 10, .23, 


Lindi R. 1902.1, Kasai R. 1905.10, San- 
kuru R. 1911.13, Katanga 1912.1, Lulua- 
bourg 1913.1, Kondui. 1913.2, UeU R. 
1913.7; Dollo, L. 1896.1; Pellegrin, J. 

1900.1, 1908.12. UbangiR. 1901.1, 1903.1, 

1904.3, 1906.2, UeU R. 1903.3, 1908.7; 
Perugia, A. 1891.2; Popta, C. M. 1901.4 
{Kasai R.) ; Sauvage, H. E. 1884.6; Wil- 
verth, E. 1897.1, 1911.1 

Kongo, French; see Equatorial Africa, 
French. 

Kongo R.: Boulenger, G. A. 1887.4; 
Cornet, J. 1893.1; SchUthuis, L. 1890.1; 
Steindachner, F. 1911.1; Tuckey, J. K. 

1818.1. 

Liberia: Boulenger, G. A. 1908.2, 

1911.5, .7; Bilttikofer, J. 1890.1; Hub- 
recht, A. A. 1881.2 {St. Paul's R.); Stein- 
dachner, F. 1867.4 (i), 1894.1. 


Libya; see Tripoli. 

Madagascar (I.) : Fresh-water fauna. 
Bertrand, L. 1900.1; Pellegrin, J. 19U.5- 
9; Regan, C. T. 1903.3; Sauvage, H. E. 
1891.1; Steindachner, F. 1881.1 (i); 
Vaillant, L. 1894.2. — Marine fauna. 
Bleeker, P. 1867.1, 1868.5, 1869.1, 1873.3, 
1878.5, Nossi Bi I. 1869.2; Bleeker, P., 
fe Pollen, F. 1874.1. Add. 1875.1; Guiche- 
lot, A. 1866.1, 1869.1; Jatzow, R., & 
Lenz, H. 1898.1; Lenz, H. 1881.1 (Yom 
34 /.); Pellegrin, J. 1907.4, 1908.11, 
1914.7-.10; Playfair, R. L. 186^1; Con- 
lorton, J. G. Add. 1892.1. — Catalogue. 
PoUen, F. P. 1863.1, 1868.1.— General 

Ireatise. ★Sauvage, H. E. 

'‘atives of residence and travel. Sibree, J. 
1915.1; Voltzkow. A. 1896.1. --For ad- 
jacent islands, see Indian Ocean Is., under 

A.sia. 

Madeira Is. : Chiefly marine. Boulen- 
ger, G. A. 1899.9; Br^. F. H. 1869.1, 
Capello, F. 1871.1; Cligny, A. 1912.2, 
CoUett. R. 1886.1. 1889.1, 1890.1, 1896.2, 
Forster, J. R. 1844.1 ; Gunther, A. 1864.8, 
GuimarSes, A. R. 1884.2, 1885.2; John- 
son, J. Y. 1862.1-1890.1; *Lowe R. 'I . 
1843.1 {General treatise); ^^‘1; 

1841.1, Faria. 1833.1-1852.1, A^. 1832.1. 
Riddell, M. 1792.1; Taylor, E. M. 1882.1, 
Vinciguerra, D. 1883.1; Bowdich. T. E. 
Add. 1825.1. 

Morocco : Pjesh-wat^ fau^. 

F 1876.1; Boulenger, G. A. 1902.7, A. 

GUnther, A. 1874.5, 

grin, J. 1912.10,. 11, 1913.11, Ad'l. 1913.1. 
— Marine fauna. Buen y d®l Cos, O. 

1912.1: Cligny. A. 1912.8.10, Add.1909.1. 
Escribano, C 1909. 1 ; Fage .L. 1911.4. 

Pellegrin, J. 1913.o,.io, 

mann, V. 1906.1; Seabra, A. 1913.1. 

Si 

1908.2. Add. 1914 1: ' 

Regan. C. T. 1906.5. 1908.1. 1916.2^ 

Niger River : sec also Nigeria and Sudan. 
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Bennett, E. T. 1834.1; Boulenger, G. A. 

1901.5.. 18, 1902.32, 1904.5, 1908.2. 1909.4. 

1911.7, 1912.2, 1913.4: Bruning. C. 

1913.1; Gunther. A. 1865. 2. .3; Pellcgrin. 
J. 1906.7, 1913.10. 

Nigeria: Boulenger, G. A. 1901.8, 

1902.3, 1903.4, 1910.1, 1911.7, .11; Popta. 
C. 1913.1; Regan, C. T. 1912.8, 1915.1, 
— Old Calabar. Bird. J. 1875.1; Bou- 
lenger, G. A. 1898.2, 1911.7; Cleland, J. 
1859.1; Gunther, A. 1896.5; Murray, A. 
1854.1; Smith, John A. 1863.5, 1S67.1, 
.2,.6,.7,.8. 

Nile system; including Blue and White 
Nile rivers. See also Abyssinia and Egypt. 
Anderson, (Rev.) J. 1899.1 {Pop. acc'l); 
Baker, S. \Y. 1866.1; Bilharz, T. 1852.1; 
★Boulenger, G. A.. General /realise. 1907 . 16 , 
Varia. 1901.7,. 11. 1903.10. 1905.3. 1906.12. 
1912.6.1913.3; Bruce. J. 1790.1 ; Flower, 
S. S. 1900.1; ★Geoffroy-St. -Hilaire, E. 

1802.2.. 3, 1809.2; Geoffroy-St. -Hilaire. I. 
1827.2; Gunther. A. 1864.1. 1869.7; 
Heckeh.J. 1851.6, 1854.2; Hull. E. 1895.1; 
Joannis, L. 1835.1; Klunzinger, C. 1877.1- 
1878.1; Kner, R. 1865.2; Pellegrin, J. 
1906.10; Pococke. K. 1778.1; Riippell, 
W. P. 1829.1, 18.30.1, 1836.1; Werner. 
Franz. 1906.1; Early ref. Herodotus, - 
Pre-Linn. 1709.1. 

Nyassa, Lake: Boulenger, G. A. 

1897.3, 1898.12, 1902.14, 1908.3; Gun- 
ther, A. 1864.14; Keilhack, F. 1908.1, 

1910.1. 

Red Sea: Borsieri, C. 1904.1 ; Gigli- 
oli, E. H. 1888.1; GeofFroy-St.-Hilaire, 

I. 1827.1; ★Klunzinger, C. General trea- 
tise, 1884 . 1 , Varia, 1870.1-1871.2, 1872.1, 

1877.1. 1878.1; Kossmann, R. 1877.1, .2, 
1879.1; Kossmann, R., <fe Rauber, H. 
1877.1; Pellegrin, J. 1912.8; Picaglia, L. 
1894.1; Ruppell, W. P. 1826.1 {General 
treatise)', Steindachner, F. 1898.2, .3, 

1902.3, — Intrusion into Suez canal. Til- 
lier, M. 1913.1; Krukenberg, C. F. Add. 

1882.1. 

Rhodesia, or British Central Africa: 
Boulenger, G. A. 1896.3, 1903.3, 1907.3, .9, 
1912.5, Add. 1914.3, Mashonaland 1902.22, 

1911.4, Bangweolo, Lake. 1905.8, 1912.5; 
Gunther, A. 1893.2. — Works of travel, etc. 
Johnston, H. H. 1897.1; Livingstone, D. 
Add. 1858.1, 1874.1. — See also Zambesi R. 

Sahara: Chiefly fauna of artesian wells. 
Blanc, E. 1895.1; Desor, P. J. 1864.1; 
Gogorza, J. 1886.1; Pellegrin, J. 1909.4, 
1911.8. 1914.11; Rolland, G. F. 1881.1, 
1895.1; Tristram, H. B. 1859.1. — Marine 
fauna. Vinciguerra, D. 1890.2. — Coast 
between C. Blanco and C. Verde. Pellegrin, 

J. 1905.4, .5, 1908.6, 1909.11. 

Senegal: Fresh-water fauna. Stein- 

dachner, F. 1870.6. — Casamance R. Pelle- 
grin, J. 1904.1, 1911.6. — Senegal R. Peru- 
gia, A. 1892.2; Rochebrune, A. T. 1880.1, 
1883.1. — Marine fauna. Bennett, E. T. 
1831.1; Pellegrin, J. 1905.4, .5. 1908.6, 
1909.11. — Gorie. Steindachner, F. 1870.6, 
1882,1, .2. — Early nat. hist. Adanson, M. 
Pre-Linn. 1749.1, 


Sierra-Leone: Boulenger, G. A, 

1911.6; Liitken. C. F. 1874.1 (v), 1877.3; 
Poche, F. 1902.3. — Early ref. Pren’ost, 
A. F. Pre-Linn. 1747.1, 

Somaliland, French: Obok. Pellegrin, 
J. 1904.10,1906.15. —For Gulf of Aden, 
see Arabia under Asia. 

Somaliland, Italian: Fresh-water 

fauna. Boulenger, (». A. 1903.15, {Webi) 
Sheheli /?.; Meek. S. E. 1899.1; Senna, 
1915,1; Vinciguerra, D. 1897.1, 1913.1, 
Ganann R. 1895.2. 1897.2, 1898.1, Marine 
fauna atOhhia. 1893.1. 

South-West Africa, German: Fresh- 
water fauna. Dove, K. 1896.1; Gunther, 
A. 1877.4 {Buffalo R.)’, Pappenheim, P. 

1910.1. 

Sudan; see also Niger R. and Nigeria. 
Kammerer. P. 1906.3; Pellegrin, J. 
1906.11; Vaillant, L. 1896.4. 

Tanganyika, Lake: Boulenger, O. A. 
1898.15, 1899.14. 1900.8, 1901. 10.. 23. 

1906.6. Add. 1914.4; Burton. R. F. 1860.1; 
Gunther, A. 1893.1; Moore, J, E, 1898.1, 
1902.1; Pellcgrin. J. 1908.4; Steindach- 
ner. F. 1909.2. .3. .4. .7. 1911.1; Vaillant. 
L. 1899.3. 

Transvaal: Fresh-water fauna. Bou- 

lenger, G. A. 1907. 2, .10,. 11 ; Methuen. P. 
A. 1913.1, 

Tripoli: Littoral fauna. Pietschmann, 

V. 1906.1; Vinciguerra, D. 1883.2. 

Tunis: Fresh-water fauna. Blanc. E. 
1895.1; Vaillant, L. 1904.3. — Marine 
fauna. Chaignon, H. 1904.1; Pietsch- 
mann, V. 1906.1; Vinciguerra, D. 1883.2, 
1884.1; Vaillant, L., & Pellegrin, J. Add. 

1908.1. 

Vaal R. : Boulenger, G. A. 1901.4. 

West Africa, French; see Nigeria, 
Niger River, Senegal and Sudan. 

West Africa, Portuguese: (Angola). 

Fresh-water fauna. Boulenger, G. A. 

1904.4, 1905.4, 1906.4,. 10, 1907.6,. 10, 

1910.4, 1911.7, 1913.4; Capello, F. 1871.1; 
Gunther, A. 1873.4; Guimaraes, A. R. 

1884.1. 1885.1, List. 1882.2; Peters. W'. 
C. 1844.1; Regan, C. T. 1905.4; Stein- 
dachner, F. 1866.7. — Marine fauna, Oso- 
rio, B. 1892.1, 1898.1, 1906.1; Pellegrin, 
J. 1912.7,. 13. 

Zambesi R. : see also Rhodesia. Bou- 
lenger. G. A. 1896.4 {List), 1905.2, 1908.4, 
1912.5; Gunther, A. 18W.14; Pellegrin, 
J. 1914.4; Peters. ^V. C. 1872.1. 

Zanzibar: (/.), chiefly marine. Brauer, 
A. 1902.1; Fowler, H. W. 1903.4; Giin- 
ther, A. 1868.1. 1869.2, 1873.3; Peters, 

W. 1868.4; Pfeffer. G. J. 1889.1; Play- 
fair. R. L. 1866.1, 1869.1: ★Playfair, R., 
& Gunther, A. 1866.1 {General treatise)', 
Steindachner, F. 1866.17, 1867.1. 

AMERICA 
NORTH AMERICA 

General treatises 

The Fishes of North and Middle America. 
★Jordan. D. S.. & Evermann, B. W. 
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Fauna — Cont'd. 

1896.2. — Review of this work. Cope, E. 

D. 1897.1. — Fishes of North America. 
Girard, C., Suckley, G., & Agassiz, L. 

1857.1. — Catalogues. Forster, J. R. 
1771.1; Gill, T. N. {East Coast) 1862.2, 

1873.1. 1878.1; Jordan, D. S. 1887.1.— 
Check-list. Jordan, D. S., & Evermann, 
B. W. 1896.1. — Synopsis. Jordan, D. S., 
& Gilbert, C. H. 1883.25; Storer, D. H. 

1846.1. — Range of certain fishes on the 
Atlantic coast of the United States. Ken- 
dall, W. C. & Smith, H. M. 1895.1, 1897.1. 

Popular general treatises 

American food and game fishes. ★Jor- 
dan, D. S., & Evermann, B. W. 1902.1. — 
Other treatises. ★Goode, G. B. 1879.5, 

1884.4, 1888.1, 1903.1; Harris, \V. C. 

1888.1. 1908.1; Holder, C. F. 1903.1; 
Roosevelt. R. B. 1862.1, 1865.1, 1884.1; 
Shields, G. O. 1892.1. — Manual of verte- 
brates. Jordan, D. S. 1876.2, 1878.5,1885.9, 

1888.4, 1899.2. 

Fresh water fauna 

Catalogue. Jordan, D. S. 1878.3. — 
Check-list. Jordan. D. S., & Copeland, H, 

E. 1877.1. — Origin. Palacky, J. 1861.1, 

1895.1. 

ALASKA 

General: Bean, T. H. 1881.8 {List)-, 

★ Evermann, B. W., <fe Goldsborough, E. 
L. 1906.2. Fresh-water /auna.- Bean, 
T. H. 1884.3. 1885.5, 1888.1; Chamber- 
lain, F. M. 1907.1; Evermann, B. W. 
1904.7; Fowler, H. W. 1905.3; Nichols. 
J. T. 1908.2. Marine fauna {chiefly). 
Bean, T. H. 1878.3,.7. 1879.4..8..10, 

1881.1. . 5. .8, 1883.2, .6, 1885.2, 1887.8, 

1889.5, 1890.19,.31, 1894.3; Bean. T. H., 
&Bean. B. A. 1898.1; Cope, E. D. 1873.1; 
Gilbert, C. H. 1889.1; Jordan, D. S. 
1903.4; Kittlitz, F. H. 1858.1; Kum- 
lien, T. L. 1879.1; Lockington, W. N. 

1880.2. . 6; Murdoch, J. 1885.1, .2; Nel- 
son, E. W. 1887.1; Pallas, P. S. 1811.1; 
Scofield, N. B. 1899.1; Turner, L. M. 

1886.1. Aleutian Is.: Turner, L. M. 

1886.1. — Bering I. Ehrenbaum, E.1905.1; 
Henking, H. 1901.2; Lonnberg, A. J. 

1901.1. Bering iSea and Straits: Beechey, 

F. W. 1839.1; Evermann. B. W. 1892.3; 
GUbert, C. H. 1895.1; Gilbert & Burke. 
C. V. 1912.1; Gill. T. N. 1860.6; Gill & 
Townsend, C, H. 1897.1; ★Jordan, D. S., 
& Gilbert. C. H. 1899.1; Smith, H. M. 
1904.9. — Pribilof Is. Elliott, H. W. 

1881.1. Kadiak I. Rutter, C. M. 1899.1. 

CANADA 
General treatises 

Check lists. Evermann, B. W., & Golds- 
borough, E. L. 1907.1; ★Halkett, A. 

1913.1. — Popular treatises. Gosse, P. H. 
1840.1; Johnson, F. M. 1902.1; Mont- 
petit. A. N. 1^7. \. — Catalogue. Whit- 
eaves, J. F. 1886.1. — Fauna Boreali-Amer- 
icana. Richardson, J. 1831.1, 1837.1. 

Miscellanea 

Adams, A. L. 1873.1; Blakiston, T. 
1857.1; De la Roche. J. F. 1812.1; Eig- 


enmann, C. H. 1892.4, 1894.5; Jeffreys, T. 
1760.1; Lesueur, C. A. 1819.1; — Variaus 
bibliographical data. (1900-1912) Walker, 
E. M. 1914.1; Whiteaves, J. F. 1901.1- 
1907.1 : Anon. 147. 

Alberta: {Prov.), Calgary. Eigenmann, 
C. H.. & Eigenmann, R. S. 1892.3. 

Assiniboia: {Prov.). Eigenmann, C. H., 
& Eigenmann, R. S. 1893.1. 

Athabasca: {Prov.). Preble, E. A. 

1908.1. 

Barrow Straits: Sutherland, P. C. 

1852.1. 


British Columbia: Marine fauna, 

chiefly. Babcock, J. P. 1908.1; Bean, T. 
H. 1881.5, 1883.6, 1890.30; Green, A. 

1891.1, .2; Lord, J. K. 1866.1; Murphy, 
J. M. 1874.1, .2, 1877.1; Timbs, J. 1869.1. 

— Fresh-water fauna. Brew, C. 1861.1; 

Eigenmann, C. H., <fe Eigenmann, R. S. 
1892.3; Jordan, D. S. 1889.6, 1894.1; 
Jordan, D. S., & Snyder, J. O. ” 

Kamloops Lake. Jordan, D. S. Add. 1^92^. 
Queen Charlotte I. Gilbert, C. H. 
1895.1. Vancouver I.; chiefly manne. 
Gilbert. C. H. 1895.1, Add. 1912.1; Gun- 
ther, A. 1866.2; Jordan & Gilbert. 1882.1; 
Lord, J. K. 1866.1; Peters, W. C. 18^.2. 

— Fresh^water at Nanaimo^ Jordan, 


1904-3. 

Hudson Bay: Bean, T. H. 1881.6; 
Forster, J. R. 1773.1 ; Halkett. A. 1897.1. 
1905.1; Schwatka, F. 1885.1; Wales, W. 

1770.1. 

Labrador: Fresh-water fauna. 

dall, W. C. 1909.1. 1910.3; Steams, W. 
A. — Marine fauna, chiefly. Oor- 

mack, W. E. 1832.1; t 

1866.1, 1891.1; Steams, W. A. 

{Cape Breton)-, Storer, H. R. 

Weiz, S. 1864.1. 

Mackenzie: {Prov.). Gilbert, C. H. 
1895.2; Preble, E. A. 1908.1. 

Manitoba; {Prov.), Winnepeg. Eigen- 
mann. C. H., & Eigenmann, R. S. 1892..J. 


few Brunswick: Eean.T. H. 1879.1, 
Cox. P.1893.1: GUI.. T. N 1865 13 
y of Fundy^Synops^)’, Eamothe- 

Ullac, - 1855.1 {St. John R.)\ Lan- 

1. C. 1874.1..2,.3.— Came ffen 

treatises. Roosevelt, F,. B. 1862^. 

5.1, 1884.1. — Catoloffu^. PerIey.M^ 

1851. 1. 1852.1; Cox, P. Add. 1896.1 


Bwfoundland: Chiefly marine 
i N E. 1861.1; Cormack, W. t.. 
^ 1 ; Filleau. A. ISSOTl 
^ierre ls.)‘, Gilbert, C. H- 19131, 
ie.G. B. 1879.11, 1881.17; ★Halkett, 


,ya Scotia: Chiefly ^rine^un^ 
su. Jones, J M " kr- 

Th. 
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1864.1 (5<. Margaret's Bnp) ; Bean, B. A. 
1889.9; Cornish, G. A. 1907.1; Fletcher, 
H, 1878.1 (Bras d' Or Lakes); Gilpin, J. 

B. 1874.1; Goode, G. B. 1878.8; Goode, 
G. B., & Bean. T. H. 1878.2, 1879.7; 
Honeyman, D. 1886.1; Jones, J. M. 

1865.1, 1867.1, 1874.2. 1878.2; Lanman, 

C. 1874.1-1874.3; Pickles. H. 1902.1; 
Piers, H. 1890.1, 1892.1, 1899.1; Reid, 
A. P. 1877.1; Storer, H. R. 1857.1. 

Ontario: (Prou.). Halkett, A. 1902.1, 
1905.2; Meek, S. E. 1899.3 {Muskoka 
Lake) ; Meek, S. E., & Clark, H. \V.1902.1 ; 
D’Urban, W. S. 1858.1; Barlow. A. E. 
Add. 1899.1 {Nipissing and Temiscarning 
region); Nash, C. W. Add. 1908.1, 1913.1. 

Prince Edward I. : Tignish. Cornish, 
G. A. Add. 1912.1. 

Quebec: (Prov.). Bean, T. H. 1890.39 
(Metabetchouan /?.); Boardman, G. A. 
1875.1 {Saguenay R.); Chambers, I^. T. 
1911.1; Cox. P. 1900.1; Gill, T. N. 
1858.3 {St. Catherine); Huard, V. A. 
1900.1, .2 {Saint-Jean Lake); D’Urban, 
W. S. 1858.1. Anticosti I. Schmitt, J. 
Add. 1904.1; Whiteaves, J. F. Add. 

1872.1, 1873.1, 1874.1. 

St. Lawrence: {Gulf and River ). — 

List. Evermann, B. W., ^ Kendall, W. C. 

1902.2, — Synopsis. Gill, T. N. 1865.13. 

— Various papers. Fortin. P. 1863.1, Add. 
1864.1; Austin. F. \V. Add. 1866.1; Bell. 
R. Add. 1859.1. — Early natural history 
refs, in Pre-Linn, section. Boucher, P. 
1664.1; Charlevoix, P. F. 1744.1; La 
Hontan, J. 1703.1. 

Yukon: Bean, T. H. 1888.3; Daw- 
son. G. M. 1887.1. 

GREAT LAKES 
General 

List of species. Evermann, B. W. 1902.13. 

— Sahnonoid fishes, review. Jordan, D. S., 
& Evermann, B. \V. 1911.1. — Plan for 
study. Reighard, J. E. 1900.4. — See also 
fauna of surrounding regions. 

Lake Erie: Kirtland, J. P. 1844.4. 

Lake Michigan: Hoy, P. R. 1870.1; 
Jordan, D. S., & Gilbert, C. H. 1883.7; 
Stimpson, \V. 1870.1; Ward, H. B. 1896.1. 

Lake Ontario: Agassiz, J. L. 1856.4, 
1857.1; Evermann, B. W., & Kendall, 
W. C. 1901.1; Green, S. 1874.12; Jor- 
dan, D. S., & Thompson, W. F. 1910.1. — 
Ancient fish-banks assumed to indicate for- 
mer greater extent of Lake Ontario. Anon. 45. 

Lake Superior: Agassiz, J. L. 1848.5, 
.7, .9; Agassiz, J. L., & Cabot, J. E. 
1850.1; Bamston, G. 1874.1; Jordan, 

D. S. 1885.16; Roosevelt, R. B. 1865.2, 
1884.2; Ruthven, A. G. 1906.1 {Isle 
Royale); Tomlin, W. D. 1888.1; Jack- 
son, C. T. Add. 1844.1. — For a general 
bibliography of Lake Superior and environs, 
see Hankinson, T. L. in Pub. 20 (Biol. 
Ser. 4) p. 159, of Michigan Geol. and Biol. 
Survey, 1916. 


GREENLAND 

General: Fabrioius, O. 1780.1. — Ca(- 
aloQue. Lutken, C. F. 1875.3. — List. 
Reinhardt, J. T. 1857.1. — Works of travel 
with incidental faunal references. Biakis- 
ton, T- 1857.1 ; Cranz. D. 1767.1 ; Graah, 
W. A. 1837.1. — References in Pre-Linn. 
Section. Egcdc, H. 1738.1-1746.1; Mag- 
nus, O. 1599.1; Prevost, A. F. 1747.1. 
Marine fauna: {chiefly). Bean. T. H. 
1879.1, .6 {Di.<^o Bay); Brown, Robert, 
1877.1; Collett. R. 1887.1; Dallas. W. 
S. 1872.1; Dresel, H. G. 1885.2; Etzel. 
A. 1860.1; Fabricius. O. 1793.1, 1797.1; 
Feilden, H. W. 1878.1 {Smith Sound); 
Giinther. A. 1875.1; Jen.sen. A. S. 1904.1. 
.2; Johansen, Fr. 1906.1; Jones, T. R. 
1875.1; Koefoed. E. 1909.2; Kroyer, 
H. N. 18.37. 2, .3. 1845.9.. 10. 1861.1; Lut- 
ken. C. F. 1876.1, 1877.2, 1896.1, 1898.1; 
Mandt, M. W. 1822.1; Nordenskiold. A. 
1885.1; Reinhardt, J. C. 1834.1, 1836.1, 

1837.3. 1838.1. 1839.1, 1841.1. 1842.1. 
1844.1; Scoresby. W. 1823.1; Tr6houart, 
F. T. 1838.1; Vanhoffen, E. 1897.1; 
Gaimard. P. Add. 1838.1. 

GULP OPiMEXICO 

Bean, T. H. 1889.4. 1892.2; Bean. T. 
H.. & Bean. B. A. 1894.1; Bean. T. H.. 
<fe Dresel. H. G. 1895.1; Goode, G. B. 
1878.11; Goode. G. B.. & Bean. T. H. 
1879.1; Jordan. D. S. 1888.1. .2; Parra. 
D. A. 1787.1. — See also under surround- 
ing regions. 

UNITED STATES 
General 

For comprehensive works on the fishes of 
North America, inclusive of the United 
States, see General treatises at the begin- 
ning of this section on America. 

Distribution. Jordan, D. S. 1878.8. — 
Index and list of the principal rivers of the 
United States. Smiley, C. \V. 1884.1, .9. — 
List of the principal lakes. Smiley, C. W. 
1884.8. 

Western States, Pacific Coast, etc., in- 
cluding both fresh-water and marine faunas. 
Agassiz, J. L. 1855.1; Eigenmann, C. H. 
1894.5; Gill. T. N. 1862.10. 1864.15..22, 

1866.1, 1882.1; Girard, C. F. 1857.7; 
Rafinesque, C. 1818.4— .7 ; Rutter, C. M. 
1896.1; Steindachner, F. 1877.1 (iv). — 
Catalogue, fishes of Pacific coast, north of 
Cerros I. Eigenmann, C. H., & Eigen- 
mann, R. S. 1892.1. 

Alabama: Fresh-water fauna. Agassiz, 
J. L. 1854.3 {Tennessee R.) ; Bollman, C. 
H. 1887.1 {Escambia R.); Gilbert, C. H. 

1888.1, 1891.3. — Marine fauna. Smith, 
H. M. 1899.5; Storer, D. H. 1844.6, 
1848.4, .5. 

Arizona: Baird, S. F., & Girard, C. 

1853.3, Add. 1854.1 {Zuni R.); Cope, E. 
D. 1874.9. 1876.3; Cope, E. D., & Yarrow. 
H.C. 1875.1; Emory, W. H. 1848.1 {Gila 
R.); Gilbert, C. H., & Scofield, N. B. 
1898.1; Kirsch, P. H. 1889.1 {Fort 
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Fauna — Coni' d. 

Thomas)] Yarrow, H. C. 1875.1; Yarrow, 
H. C. & others. 1875.1. 

Arkansas: Catalogue. Meek, S. E. 

1891.1, — Other papers. Baird, S. F., & 
Girard, C. 1853.1; Fowler, H. W. 1904.7; 
Gilbert, C. H, 1888.1, 1889.3; Girard, C. 
F. 1858.2, 1859.1; Jordan, D. S., & Gil- 
bert, C. H. 1887.1; Meek, S. E. 1891.3, 
1895.2-1896.1. 

California : Fresh-water fauna. Ayers, 
W. O. 1860.1; Baird, S. F. 1873.37; 
Baird, S. F., & Girard. C. 1861.1; Caton, 
J. D. 1870.1; Cope, E. D., & Yarrow, H. 
C. 1875.1; Eigenmann & Eigenmann. 

1888.1. . 3. 1889.2,.4, 1891.2; Gilbert, 

C. H. 1893.1; Girard, C. F. 1856.4, 

1857.3.. 6; Jordan, D. S. 1884.2, 1893.1, 
1894.2; Jordan & Grinnell. J. 1908.1; 
Jordan & Henshaw, H. W. 1878.1; Jor- 
dan & Richardson, R. E. 1907.1; Rutter, 

C. M. 1904.3; Saxe, - 1870.1; Snyder, 
J. O. 1908.5; Steams, R. E. 1879.1; 
Thornton, J. Q. 1849.1; Yarrow, H. C. 
& others. 1875.1. — Clear Lake, (List). 
Jordan, D. S., & Gilbert, C. H. 1895.1. 

— Fort Bidwell. Cope, E. D. 1883.6. — 
Kem R. Heureuse, R. 1876.1; Jenkins, 
O. P. 1906.1; Jordan, D. S. Add. 1892.3. 
^Klamath R. Gilbert, C. H. 1898.1.— 
McCloud R. Campbell, J. B. 1882.1; Jor- 
dan, D. S. 1895.1. — Mendocino (Co.). 
Gibbons, \V. P. 1876.1. — il/on/erej/. 
Snyder, J. O. 1912.2. — Mt. Whitney. 
Evermann, B. W. 1904.3, .4, 1906.14. — 
Sacramento R. Baird, S. F. 1873.40; Gib- 
bons, W. P. 1854.1; Jordan, D. S., & Gil- 
bert, C. H. 1882.3; Rutter. C. M. 1908.1; 

— Relation to fauna of Russian R. Snyder, 
J. O. 1908.4. — San Francisco. Snyder, J. 
O. 1905.2. — iSan Joogwin R. Netherclift, 
■WM876.1; Redding. B. B. 1876.1 ; Rut- 
ter, C. M. 1908.1. — San Luis Obispo (Co.). 
Jordan, D. S. 1895.4. — Santa-Ana R. 
Snyder, J. O. 1908.2. — Lake Tahoe. Ju- 
day, C. 1907.1; Snyder, J. O. 1912.4. 
Marine fauna: (chiefly). — Popxdar 
accounts. Jordan, D. S. 1902.4; Payne, 
H. T. 1914.1. — Various localities. Agas- 
siz, A. 1861.1; Alzate y Ramyrez, J. 

1772.1, 1773.1; Auteroche, C. 1778.1; 
Ayres, W. O. 1854.2-1863.1; Bean. T. H. 
1893.1; Cooper, J. G. 1863.1-1868.3; 
Eigenmann, C- H. 1890.6, 1891.2, 1893.4; 
Eigenmann & Eigenmann. 1889.4; Eigen- 
mann, R. S. 1891.1; Evermann, B. W., & 
Goldsborough, E. L. 1906.1; Forbes, A. 
1839.1; Gilbert. C. H. 1890.3, 1892.2. 

1895.1, 1897.1, 1899.1,.2, 1904.1 ; Gill, 
T. N. 1863.9, 1865.10; Girard, C. F. 

1856.2.. 4..8, 1857.1, .2, 1858.2, 1859.1 ; 

Greeley, A. W. 1901.1 ; Hartley, F. 1895.1 ; 
Holder, C. F. 1900.2; Hooper, E. J. 
1876.1; Jordan, D. S. 1906.2; Jordan, 

D. S., & Gilbert, C. H. 1880.2-1880.36. 
1882.12, 1883.11, 1894.1; Lockington, 
W. N. 1877.1, 1879.2, .7-.9, 1880.3..5..7; 
Ritter, W. E. 1902.1; Serre, P. 1901.1; 
Starks. E. C., & Mann. \V. M. 1911.1; 
Starks & Morris, E. L. 1907.1; Storer, 
D.H. 1848.3; Swain, J. 1882.3; Venegas, 


M, 1757.1, 1759.1; Hilton. W. A. Add. 

1914.1. — Channel Is. Holder, C. F. 

1910.1. — Laguna Beach. Metz, C. W. 

1912.1. — Monterey Bay. Evermann, B. 

W. 1896.2; Jordan, D. S., & Gilbert, C. 
H. 1880.1..3,.12,.16,.19,.25..29; Meek, S. 
E., & Pierson, C. J. 1895.1; Snyder, J. O. 
1908.3; Gilbert, C. H. Add. 1914.1; Jor- 
dan, D. S. Add. 1880.1. — Santa Barbara. 
Gill, T. N. 1865.2; Jordan, D. S. 1883.1; 
Yarrow, H. C. 1876.1, 1879.1; Yarrow, 
H. C., & Henshaw, H. W. 1878.1. — 5anto 
Catalina. Jordan, D. S., & Gilbert, C. H. 
1880.9; Jordan <fe Starks, E. C, 1907.3. 
— San Diego. Eigenmann, C. H. 1892.2, 
.6; Eigenmann & Eigenmann. 1889.1, 
1890.1; Gilbert, C. H. 1890.2; Jordan, 
D. S., & GUbert, C. H. 1880.31, 1883.4; 
Smith, R. 1880.1, .2. 1881. 1,. 2. — 5an 

Francisco. Gibbons, W. P. 1854.1; Gi- 
rard. C. F. 1856.5; Murray, A. 1860.1. 

Colorado: Bvers, W. N. 1878.1, .2; 

Cockerell, T. D. 1908.1, 1911.2, 1912.1; 
Cope, E. D. 1874.9. 1876.3; Cope, E. D., 
& Yarrow, H. C. 1875.1; Jordan, D. S. 
1891.5; Jordan & Evermann, B. W. 
1890.1; Juday, C. 1904.1-1905.1.*— 
Twin Lakes. Cope, E. D. 1875.9, 1876.3; 
Juday, C. 1907.2. —General treatise. 
★Ellis, M. M. Add. 1914.1. 

Colorado River: Baird, S. F., & Gi- 
rard,- C. 1853.3; Evermann, B. W., & 
Rutter, C. 1895.1; Ives, J. C., & New- 
berry, J. 1861.1; Snyder. J. O. 1915.1. 


Connecticut: Fresh-water fauna. 

Ayres, W. O. 1849.2; Doolittle, A. A. 
1908.1; Gladw'in, C. O. 1876.1,.2,.3; 
Goode, G. B. 1871.1; Kendall, >V. C.. & 
Goldsborough, E. L. 1907.1; Linsley, J. 
H. 1844.1 (Catalogue); Morns, R. l* 

1876.1 (List); Storer. D. H. 1844.5, 

Storer, H. R. 1854.1. 

Delaware: Fowler, H. 

1912.3; Fowler & Phillips, R. J. 1913.1. 

District of Columbia: ge^, B. A., 
& Weed, A. C. 1911.4; Cope. E. D. 1869^, 
Evemiann, B, W. 1907.1; Gill, T. * 
1861.3; Keim. D. 1861.1; Smith. H. M. 
1899.3; Smith. H. M., & Bean, B. A. 

1899.1 (List); Weed, A. C. 1912.1. 

Florida: General treatises. C^esbj', M. 

1771,1, 1777.1; Holbrook. J. E. l^J.i. 

— Check list with bibliography. ★^e|- 
mann. B. W.. & Kendal. W. G. 19M.L 

— Catalogue. Goode, G. B. i 

Game fishes, sporting works, gfnejal 
histories, etc. Clarke. S. C. 

C. B. 1896.1; Evermann. B. p’ 

.15- Forbes. J. G. 1821.1; Holder. C. 

F. 1908.6: Romans. B. 177^1; Turn^- 

rlS.^ Vpl'! rD‘:'i8,7W;K 

T? . TD Ti* 1Q06.6' Evermann & 

Bean. B. A. 1896.1 (Indian R.); 
mann & Kendall, W. C. p’ 

G B \S79.14 (St. John s R.); gay.U. - 
1885.1; Heilprin. A 1887 1; Holbrook. 

J. E. 1855.1; Jordan. D.S. 1880.1. 1881. .. 
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1885.6; Jordan & Meek, S. E. 1885.3 
(Jacksonville); Nichols. J. T. 1912.2; 
Woolman, A. J. 1892.3. Marine fauna: 
(chiefly). Adams, A. C., & Kendall, \V. C. 
1891.1; Baird, S. F. 1873.21; Bean, B. 

& Weed, A. 1911.1; Bean. T. H. 1885.9, 
1890.11; Clarke, S. C. 1871.1, 1873.1, 

1877.1. . 3, 1884.1: Evermann, B. W. 

1897.2; Fowler, H. W. 1903.1, 1906.7; 
GUI, T. N. 1864.3, 1866.2; Goode & Bean. 

1878.3.. 5..9, 1879.2,.6, 1882.1, 1884.1; 

Gudger, E. W. 1913.4; Jordan, D. S. 

1881.2.. 3, 1884.3, 1885.5,.8, 1890.3; Jor- 
dan & Evermann. 1887.1; Lonnberg, A. 
J. 1894.3; Nichols, J. T. 1910.2, 1914.2..4; 
Parker, G. H. 1904.3; Smith, H. M. 
1904.7. — Cedar Keys. Jordan & Swain, 
J. 1885.3. — Kej/ West. Gudger, E. W. 
1913.1; Henshall, J. A. 1884.1, 1891.1, 
1895.1; Jordan & Gilbert. 1885.2; Jor- 
dan & Swain. 1885.2; Nichols, J. T. 
1914.1; Osburn, R. C. 1911.7, 1912.4; 
Poey y Aloy, F. 1883.1: Swain, J., 
& Meek, S. E. 1885.1, .2. — Pensacola. 
Cope. E. D. 1870.7; Dresel, H. G. 1885.1; 
Eigenmann, C. H. 1888.1; Jordan, 

D. S. 1885.12, 1887.6; Jordan & Gilbert. 
1883.20, 1884.3; Jordan & Swain. 1885.1. 
— Tortugas la. Gudger, E. W. 1913.5, 
Add. 1914.3; Holder. J. B. 1871.1; Jor- 
dan, D. S. 1904.4; Jordan & Thompson. 
1905.1. 

Georgia: Chiefly fresh-water fishes. 

Baird, S. F. 1873.39 (Altamaha R.); Bean, 
T.H. 1879.9; Gilbert. C. H. 1890.1 ; Hol- 
brook, J. E. 1847.1 (Gen. treat.), 1855.1; 
Jordan, D. S. 1874.1 (Synopsis), 1880.1: 
Jordan & Brayton. 1878.1; Jordan & 
Meek. 1885.2. 

Idaho: Bean, T. H. 1890.13; Bendire, 
C. E. 1878.1 ; Eigenmann, C. H., & Eigen- 
mann, R. S. 1893.1; Evermann, B. W. 
1895.1, 1896.3, 1897.5; Oreservoir, - 1879.1. 

Illinois: General treatises, catalogues, 

lists, etc. Forbes, S. A. 1884.1; ★Forbes, 
S. A., & Richardson, R. E. 1908.1, .2; Jor- 
dan, D. S. 1878.1; Large, T. 1904.1; 
Meek. S. E., <fe Hildebrand, S. F. 1910.1; 
Nelson. E. W. 1876.1. — Other papers. 
Baker, F. C. 1910.1; Forbes, S. A. 1881.1, 
1885.2, 1907.U 1909.1, 1911.1, 1912.1; 
Garman, H. 1891.1; Hay, O. P. 1896.1; 
Hart, C. A.. & Gleason, H. A. 1907.1; 
Jordan, D. S. 1880.1; Jordan & GUbert. 
1883.2; Kennicott, R. 1855.1; Locke, 
W. M. 1879.2; Richardson, R. E. 1913.1; 
Rock, F. 1876.1; Swain, J., & Kalb, G. B. 
1882.1; Forbes, S. A., & Richardson, R. 

E. Add. 1913.1; Hankinson, T. L. Add, 

1913.1. 

Indian Territory: Fowler, H. W. 

1904.7; Jordan. D. S., & Gilbert, C. H. 

1887.1. — LAst. Meek, S. E. 1896.1. 

Indiana: Bibliography, catalogues, 

general treatises, lists, etc. Eigenmann, C. 
H. 1894.1; ★Eigenmann, C. H., <fe Bee- 
son. C. H. 1894.1, Add. 1906.1; ★Hay, 
O. P. 1895.2 ; Jordan. D. S. 1875.2, 1877.3, 
1878.2; Jordan & Gilbert. 1877.1; Meek, 
S. E. Add. 1908.1. — Various papers. 


Banta, A. M. 1907.1; Blatchlev, W. S. 
1896.1; Cope, E. D. 1871.5 (Wyarulotte 
Cave): Eigenmann, C. H. 1894.1, 1896.2, 
1902.8; Eigenmann & Fordice, M. 1886.1 
(Monroe Co.) ] Evermann, B. W. 1886.1, 

1887.1. 1888.1 ; Evermann & Clark. H. W. 
1910.1 (Cicott and Fletcher Lakes)] Ever- 
mann <fe Jenkins, O. P. 1888.2; Gilbert, 

C. H. 1885.2..3; Hahn. W. L. 1908.1; 
Haseman, J. D. 1906.1; Hay, O. P. 1896.1 
(Lake Co.); Jenkins. O. P. 1887.1 (Vigo 
Co., List)] Jordan. D. S. 1890.4; Jordan 
& Evermann. 1886.1; Kirsch. P. H. 

1895.1. .2 (Eel and Maumee Basin.s)] 
Moenkhaus, W. J. 1895.1; Plummer. J. 
T. 1851.1; Ramsey, E. E. 1900.1 (Winona 
Lake)] Ulrey, A. B. 1894.1; Swain, J. 
Add. 1884.1; Sweeney. Z. T. Add. 1905.1, 

1906.1. — Tippecanoe Lake. Jordan, D. S. 
1875.1; Jordan & Evermann. 1891.1; 
Moenkhaus, W. J. 1903.1; Voris, J. H. 

1899.1. — Lake Maxinkuckee. Evermann, 
B. W. 1900.3. — For an extensive treatise 
relating to Indiana fi.shes, see ★Evermann, 

B. W., <fc Clark, H. W. — “ Lake Maxin- 
kuckee” in 2 rols. Pub. 7, Ind. Dept, of 
Conser\'ation, 1920. 

Iow&: Call, R. E. 1892.1; Jordan. 

D. S.. & Meek. S. E. 1886.1; Meek, S. E. 

1889.1. 1890.1. 1891.2. 1892.1. —LaAre 

Okoboji. Nichols, J. T. 1916.2. 

Kansas: Abbott, C. C. 1861. 5, .7; 

Cope. E. D. 1865.3, 1871.18 (Fort Riley)] 
Cragm. F. W. 1885.2 (List); Cr^vecceur, 

F. F. 1903.1, 1908.1; Evermann. B. W., 
& Fordice, M. W. 1886.1; Gilbert, C. H. 

1884.1. 1885.1, .4, 1886.1, 1889.1; Hay, 
O. P. 1887.1; Lawrence. Snow. F. H. 
1875.1; Ottawa. Wheeler. W. A. 1878.1. 

Kentucky: Lists. Garman, H. 1894.1; 
Woolman. A. J. 1892.2. — Various locali- 
ties. Boepple, J. F. 1912.1; Eigenmann. 

C. H. 1899.6; Gilbert. C. H. 1888.1; 
Girard. C. F. 1858.2, 1859.1; Jordan. D. 
S. 1880.1; Jordan & Swain, J. 1884.1 
(Cumberland R.)] Kirsch, P. H. 1892.1, 
1893.1; Louisville. Putnam, F. W.1874.1 1 ; 
Call, R. E. Add. 1896.1. — Mammoth 
Cave. Garman. H. 1892.1; Putnam, F. 
W. 1872.1, .2, 1875.1, .2, 1880.1; Taylor, 
J. E. 1873.1; Tellkainpf, T. A. 1844.1; 
Thompson, W. 1844.1; WUson, J. 1854.1; 
Anon. 248. — For the blind fishes of Mam- 
moth Cave, see Amblyopsis and Typhlich- 
thys. 

Louisiana: Fresh-water fauna. Baird, 
S. F., & Girard. C. 1853.2 (Red R.)] 
Dowler, B. 1855.1; Evermann, B. W. 
1899.4; Evermann & Kendall, W. C. 
1898.1; Hay. O. P. 1883.1; Jordan. D. 
S. 1885.7. — Marine fauna. Bean, T. H. 
1883.5; Weymouth, F. W. 1910.1. 

Maine: General treatises. Holmes, E. 
1862.1; ★Kendall. W. C. Add. 1914.1. — 
Fresh-water fauna. Bean, T. H. 1879.3 
(Schoodic Lakes), 1910.6; Girard, C. F. 
1854.8, 1856.6; Hamlin, A. C. 1874.1; 
Kendall. W. C. 1895.1, 1896.1, 1904.3, 

1905.1- 1906.2, 1908.3; Lanman, C. 

1874. 1- .3: Page, G. S. 1874.2; Putnam, 
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Fauna — Cont'd. 

F. W. 1866.1 {Richardson Lake) \ Shu- 
feldt, R. W. 1903.1; Holmes, E. Add. 

1861.1. — Marine fauna. Carter, R. 
1884.1; Gill, T. N. 1873.4; Hanna, S. 
W. 1883.1; Kendall, W. C. 1908.1 {lAsi) ; 
Lee, L. A. 1880.1; Storer, D. H. 1848.2; 
Welsh, W. W. Add. 1914.1. — Casco Ray. 
Kingsley, J. S. Add. 1909.1; Lee, L. A. 
Add. 1885.1. 

Maryland: Lists. McAtee, W. L., & 
Weed, A. C. 1915.1 {Plummers /.); Rad- 
cliffe, L., & Welsh, W. W. 1916.1 {Seneca 
Cr.); Uhler, P. R., & Lugger, O. 1876.1, 

1878.1. — Fresh-water fauna. Cope, E. D. 
1873.5; Evermann, B. W., & Hildebrand, 

S. F. 1910.1 ; Fowler, H. W. 1912.3; Rad- 
cliffe, L. & Welsh, W. W. 1913.1; Smith, 
H. M. 1892.1. — Marine fauna. Cape 
Charles. Ryder, F. W. 1882.1 ; Chesapeake 
Bay. Bean, T. H. 1883.8; Collins, J. W. 

1882.2. 18^.6; Evermann, B. W., & 
Hildebrand, S. F. 1910.1; Goode, G. B., 
& Bean, T. H. 1881.2; Kendall. W. C. 
1914.3; OceanCity. Fowler, H. W. 1914.8. 

Massachusetts: History, catalogues, 

general treatises, etc. Emmons, E. 1833.1; 
Gill. T. N. 1904.8; ★Goode, G. B., & 
Bean. T. H. 1879.3; ★Kendall. W. C. 
1908.1; Smith, J. V. C. 1833.1-1843.1; 
★Storer. D. H. 1839.3..4. 1855.1, 1867.1. — 
Fresh-water fauna. Binney, A. 1840.1; 
Cutler, M. 1898.1; Fiske, - 1792.1; Gill, 

T. N. 1864.12; Putnam, F. W. 1856.1, 

1869.1, 1870.3. .7, 1872.7. 1873.2, Add. 
1875.1 ; Storer, D. H. 1837.2,.3. 1839.1-.4. 

1840.1. . 2, 1843.3, 1844.1, .8; Sturtevant, 

E. L. 1874.1, 1876.1; Thoreau, H. D. 

1868.1. Marine fauna. Atwood, N. E. 
1864.1; Baird, S. F. 1871.5; Bean, B. A. 
1898.2; Binney, A. 1840.1, 1842.1; 
Blake. J. H. 1870.1; Cabot, S. 1848.1; 
Gilbert, C. H. 1913.1; GUI, T. N. 1865.4, 
1873.5, Add. 1872.1; Girard, C. F. 1856.3; 
Goode, G. B. 1878.7; Goode & Bean 
1878.8; Jackson, J. B. 1848.2; Kendall, 
W. C. 1912.1; Kneeland, S. 1877.1; 
Lewis, A., & Newhall, J. B. 1865.1; Luce, 
T. R. 1883.1; Nye, W. 1883.1; Oakes. 
O. H. 1877.1; Pearse, A. S. 1913.1; 
Pease, J. C. 1873.1; Putnam, F. W. 

1856.1, 1870.5, 1874.10; Rathbun, R. 
1880.1; Storer, D, H. 1837.2-1839.4, 
1843.1-1844.1, .9, .17, .18, 1848.6,. 10,. 16, 

1851.1.. 2..3, 1856.1, 1869.1.— EaWyrc/. 
Josselyn, J. Pre-Linn. 1672.1. — Nan- 
tucket I. Jackson, C. T. 1857.1; Putnam, 

F. W. 1870.1, 1871.2; Synopsis. Sharp, 
B., & Fowler, H. W. 1904 . 1 . — Martha's 
Vineyard. Kendall, W.C. 1911.1; Thomp- 
son, J. H. 1882.1; Verrill, A. E. 1873.1, 

1881.1. Woods Hole; Lists. Baird, S. 

F. 1873.21; ★Smith, H. M. 1898.1; 
Sumner, F. B., Osbum, R. C., & Cole, L. 
J. 1913.1. — Other papers. Bean, T. H. 
1884.6; Lyman, T. 1872.1 {Waquoit 
Wier); Mead, A. D. 1898.1; Sherwood, 

G. H., & Edwards, V. N. 1902.1; Smith, 

H. M. 1898.2, 1899.2,.7, 1902.1, .9; Swam, 
J., & Meek, S. E. 1885.1; Thompson, M. 
T. 1899.1. 


Michigan: Baird, S. F. 1875.15; Bis- 
sell, J. H. 1893.2; BoUman, C. H. 1891.1; 
Evermann, B. W. 1907.6; Hankinson, T, 
L. 1906.1-1911.1 {Walnut Lake); Heim- 
burger, H. V. 1913.1; Leathers, A. L. 

1911.1 {Saginaw Bay) ; Norman, - 1875.1; 
Reighard, J. E. 1894.1 {St. Clair Lake); 
Ruthven, A. G. 1906.1 {Isle Royale); 
Schaffner, D. C. 1902.1; Strang, J. J. 
1855.1; Tomlin, W. D. 1879.1.— Cato- 
logue. Michael, E. L. 1906.1; Partial 
catalogue.” Cope, E. D. 1864.2 . — For re^ 
view and extension of this work, see ★Fow- 
ler, H. W. in Univ. of Michigan, Occ. 
Papers Mus. of Zool., no. 60, 1918. 

Minnesota: Clarke, S. C. 1878.1; 

Cox, U. O. 1396.1; Evermann & Latimer 

1910.1 {Lake of the Woods); Girard, C. F. 

1858.2, 1859.1; Head, J. F. 1856.1; 
Suckley, G. 1860.1; Wagner, G. 1908.1, 
1910.3; Woolman, A. J. 1895.2. — Gen- 
eral treatise. ★Cox, U. O. Add. 1897.1. 

Mississippi: Baird, S. F. 1873.2; 
Evermann, B. W. 1899.4; Eyrich, G. C. 
1877.1; Hay, O. P. 1881.1, 1883.1; Jor- 
dan, D. S. 1885.1. 

Mississippi River: Bean, T. H. 1879.2, 
1884.8; Beard. D. C. 1878.1; Forbes. 
S. A., & Richardson, R. E. 1905.1; Hus- 
sakof, L. 1910.5, 1911.3.— Lafce Pepin. 
Clarke. S. C. 1878.1; Wagner, G. 1908.1. 

Missouri: CaU, R. E. 1887.1; Eigen- 
mann, C. H. 1899.6; Evermann, B. W., 
<& Cox. U. O. 1896.2; Evermann & Ken- 
dall, W. C. 1895.1; Evermann & Sco'^11, 
J. T. 1895.1; Garman, S. 1889^; Gil- 
bert. C. H. 1888.1; Jordan, D. S.. & 
Meek. S. E. 1886.1; Meek, S. E. 1891.3. 


B94.1. 

Montana: Bickford, W. M. l^H.l; 

doper, J. G. 1870.1; Cope, E. D. 1879.2 
'^ort Benton) ; Elrod, M. J. 
lann. B. W. 1893.1, 1897.3; J; 

574.1; HenshaU. J. A. 1906.1 
Drdan, D. S. 1878.10; MUner, J. W. 

574.2, .3; Scott, G. 1875.1. 

Nebraska: Girard, C. F. 
leek. S. E. 1895.1; Suckley, G. 186U.1. 

Nevada: Cope. E. D. 1883.6 
ake); Cope & Yarro^^ H. C. 1875.1, 

G. A. 1875.1; Gilbert, C.H. 1893.1. 
jrdan, D. S., & Henshaw. H. W. 1878.1. 
arrow, H. Cm & others, 1875*1^ 

New Hampshire: FrMA-wa(«r /ouM. 

ean, T. H. 1884.1. 1886.2 : 

:atch. T. E. 1874.1 

Drdan, D. S. 1879.3; Kenda 1, W. C. 
J08.1 (lAst)-, Peck, W. D. 

juam Lake. Storer, H. R. 1»59^- 
unaveeLake. Evermann, B. W. 199o.i^. 
)07 3 Kendall, W. C. 1913 . 1 ; Quack- 

,bL,’j. D. 1893.1, 1896.1. - 

ogee Lake. Messenger, E. M- 18^-1’ 

rescott, W. 1851.1 ; Storer, D. H. 1844.5, 

^4.11. AK. 

New Jersey: General irea^es. A.^ 
r r 1868 1; ★Fowler, H. 
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1873.1, 1874.4. 1875.1. .2, 1878.1; Cope. 
E. D. 1884.3: Fowler, H. W . 1904.3, 

1907.2, 1914.7. — Marine fauna. 

S. F. 1855.1. 1856.1. 1857.1; Bean. T. H. 
1888.5; Cope, E. D. 1870.2; Fowler, H. 
W. 1903.8. 1906.9, 1909.2-.6, 

1912.3, Add. 1914.2; Fowler & Phillips 

1910.1; Lesueur, C. A. 1822.1; Moore. 
H. F. 1894.1: Osburn. R. C. 1910.6. 

1911.9; PhiUips, R. J. 1914.1; Shields, 
S. A. 1879.1; Smith, H. M. 1894.1; 
Van Mater, J. H. 1884.1. 


New Mexico: Baird, S. F., & Girard, 
C. 1855.2; Cockerell, T. D. 1904.1; Cope. 
E. D.. & Yarrow, H. C. 1875.1; Gn;ard. 
C. F. 1858.1, 1859.3; Yarrow, H. C.. & 
others, 1875.1. 


New York: General treatises, lists, etc. 
Baird.S. F. 1856.1; 1857.1; ★Bean. T. H. 

1902.1, 1903 . 1 ; ★Dekay. J. E. Ib42.1- 
1855.1; Gill. T. N. 1857.1; MitchiU. S. 
L. 1814.1-1817.1. 1898.1; Nichols. J. T. 

1913.2, — Edil)le fishes.'’ Pell, R. L. 

1859.1. — See aUo ★Nichols & Gr^ory. 
'^Fishes of the vicinity of New York City. 
Handbook 7, American Museum of Nat- 
ural History, 1918. Fresh-water fauna. 
Baird. S. F. 1856.1: Bean. T. H. 1884.7. 
1889.24, 1807.2, 1901.1. 1902.1. 1903 J. 
1905.1; Bussell, -. 1880.1; Clapham. T. 
1879.1; Clinton. D. W. 1815.2-1824.1; 
Evermann & Goldsborough, 1902.2; low- 
ler. H. W. 1914.5; Mather. F.. & Dean, B. 
1889.1; Pierce. J. 1820.1; Smith, Eugene. 

1888.1. — Adirondack region. Mather, F. 

1886.3, Add. 1890.1; Quid. 1877.1; Sher- 
rill. C. A. IHQQ.'i. — Catskill region. Al- 
lerton, W. S. 1876.1; Mearns. E. A. 
1898.1. .2. — Cayuga Lake. Gage, S. H. 

1878.1. 1911.1; Gage & Meek. 1886.1; 
Meek, S. E. 1886.1-1888.1. — General 
treatise. Reed, H. D., & Wright, A. H. 

1909.1. — Lake Champlain. Evermann, 

B. W., & Kendall, W. C. 1902.1; Mer- 
riam.C.H. 1884.1; Watson, W.C. 1876.1. 

1877.1. — Hudson R. Baird, S. F. 1873.36; 
Brunt, C. 1878.1; Fisher, A. K. 1891.1; 
Manhattan. 1877.2. Marine fauna : 
chiefly of Lonfj Island. Akerly, S. 1843.1; 
Ayres, W. O. 1842.1, .2, 1843.2, 1848.6; 
Baird. S. F. 1855.1, 1856.1, 1857.1; Bean, 

T. H. 1884.5, 1885.8, 1887.9, 1890.5. .23. 

1897.2. 1901.1, 1902.1, 1903.1, .2, 1905.1; 
Davenport, C. B. 1908.1; Fowler, H. W. 
1912.3; Gregory, W. K., & Nichols, J. T. 
1915.1; Hallock, C. 1873.7; Hussakof, 
L. 1915.1; Murphy. R. C., & Harper. F. 
1915.1; Nichols, J. T. 1916.4. .8; Nich- 
ols & Murphy. 1916.1; Nichols & Wieg- 
mann, W. H. 1914.1, 1915.1; Osburn. R. 

C. 1911.12; Quackenbush, L. S. 1906.1; 
Scott, G. G. 1900.1; Verrill, A. E. 1871.1; 
Wiegmann, W. H. 1914.1. 

North Carolina: General treatises. 


Catesby, M. 1771.1. 1777.1; Cope, E. D. 
1870.6; ★Smith, H. M. 1301.X. — Re- 
view of this work. Pratt, J. H. 1907.1. — 
Early natural histories in Pre-Linn, sec- 
tion. Brickell, J. 1737.1; Catesby, M. 
1731.1; Lawson, J. 1709.1. — Fresh-ivater 
fauna. Bean, B. A. 1903.1; Bean, T. H. 


1885.11 ; Buncombe. - 1874.1 ; Cop^ E. 

D. 1871.10; Evermann, B. W. & Cox, 

U. 1896.1 {Keuse R.)\ Jordan. D. S. 
1890.4; Nichols. J. T. 1911.1. — Lake 
Mattamuskeet. Smith, H. M. Add. 1901.1. 
— Marine fauna, chiefly at Beaufort. Bean. 

T. H. 1880.2; Bickmore. A. S. 1865.1; 
Coles. R. J. 1910.1, 1913.1; Gill. T. N. 
1864.4; Gudger. E. W. 1905.4. 1910.3, 

1912.2. 1913. 2, .3; Jenkins, O. P. 1885.1. 
(7.is0 1887.2; Jordan. D. S. 1881.1, {List) 
1887.5; Jordan & Gilbert. C. H. 1878.1; 
McGlone. B. 1908.1; Nichols, J. T. 

1914.3, 1916.6; RadclilTe, L. 1914.2. 

1916.1, 1917.1; Smith, H. M. 1893.3. 
Add. 1905.2; Wilson, H. V. 1900.1; 
Yarrow, H. C. 1872.1, 1874.1, .2. 1877.1. 

North Dakota: Cope, E. D. 1879.2; 
Jordan, D. S. 1878.10; Woolman. A. J. 

1895.2. — Devil's Lake. Lord, H. W. 
1884.1; Pope, T. E. 1908.1. 

Ohio: Catalogues, lists, etc. Jordan, 

D. S. 1882.2, Add. 1877.1; ★Osburn. R. 
C. 1901 . 1 ; Storer, D. H. 1848.9; Khp- 
part. J. H. Add. 1876.1. — Various papers. 
Baird, S. F. 1876.19; Cope. E. D. 1873.6; 
Henshall. J. A. 1888.1. 1890.1; Kirsch. 
P. H. 1895.2; Kirtland. J. P. 1838.1, 
1840. 1-.3, 1844. 2-.4. 1848.1, Add. 1850.1; 
McCormick. L. M. 1890.1-1892.1 {Lorain 
Co.): Meek. S. E. 1889.2. 1895.1; Os- 

burn, R. C.. & Williamson, E. B. 1898.1, 
1899.1 {Franklin Co.) : Parker, J. B.. Wil- 
liamson & Osburn 1899.1; Sterling, E. 
1874.1; Williamson, E. B. 1901.1. 

Ohio Eiver: “ Jchthyologia Ohiensis." 
Rafinesque, C. 1820.2. — Discussion of 
this. Jordan. D. S. 1876.1. —O^Aer papers. 
Cabot, S. 1848.2; Evermann. B. W. 
1902.5; Hobbs. O. 1882.1; Rahnesque. 
C. 1819.2, 1820.1. 

Oregon: Littoral fauna. Bretherton, 

B. J. 1900.1; Gilbert. C.H. 1890.3, 1895.1, 

1897.1. — List. Jordan & Gilbert. 1880.30. 
— Fresh-water fauna. Baird, S. F., & Gi- 
rard. C. 1861.1 ; Bean. T. H. 1883.7; Ben- 
dire, C. E. 1878.1; Eigenmann & Eigen- 
mann. 1893.1; Girard, C. I. 1857. 3, .6; 
Jordan, D. S. 1878.6 {Clackamas R.): 
Jordan & Snyder. 1909.1, 1913.1; Smith, 

C. J. 1879.1, 1880.1; Snyder, J. O. 1908.5; 
Suckley, G. 1860.1; Thornton, J. Q. 
1849.1* — Lake fauna. Cope, E. D. 1883.6; 
Snyder, J. O. 1908.7. — Crater Lake. 
Evermann, B. W^. 1897.8, 1898. 1, . 2. — 
KlamathLake. Cope, E. D. 1879.3, 1883.6; 
Evermann, B. W. 1896.5. — Silver Lake. 
Cope, E. D. 1883.6, 1889.3. 

Pennsylvania: Abbott, C. C. 1861.6; 
Baird, S. F. 1873.38; Bean. T. H. 1893.2; 
Blakeslee, M. A. 1874.1; Cope, E. D. 

1862.1, 1864.1, 1865.1, 1869.2, .4, Add. 
1883.1; Evermann. B. W., & Bollman. 
C. H. 1886.1 {Monongahela R.): ★Fow- 
ler. H. W. 1905.1, 1906.5, .6, 1907 . 5 , 

1908.3. 1910.4..5. 1912.3, 1914.4, Check- 
list. Add. 1913.1 ; Norris, T. 1862.2 {Schuyl- 
kill R.): Stauffer, J. 1869.1. — Susque- 
hanna R. Cope, E. D. 1879.4; Fowler. 
H. W. 1906.6; Haldeman, S. S. 1839.1, 
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Fauna — ConVd. 

1844.1; Stauffer, J. 1869.1; Thomas, G. 
Pre-Linn, 1698.1. 

Rhode Island: Lists, Kendall, W. C. 
1908.1; ★Tracy, H. C. 1906.2, 1910.1. 

— Marine fauna. Cope, E. D. 1870.3; 
Eigenmann, C. H. 1902.3; Gill, T. N. 
1862.8, 1863.13; Mitchill, S. L. 1826.1; 
Tracy. H. C. Add. 1907.1-1909.1. 

South Carolina : General treatises, 

lists, etc. Catesby, M. 1771.1, 1777.1; 
Gibbes, L. R. 1848.1; GUI, T. N. 1864.11; 
Holbrook, J. E. 1847.1, 1855.2, 1860.1; 
True, F. W. 1883.1. — Fresh-water fauna, 
Jordan, D. S., & Brayton, A. W. 1878.1. 

— Pocotaligo R. Stone, W. 1914.1. — 
Marine fauna, chiefly of Charleston. Bean, 

B. A., & Weed, A. C. 1909.1 ; Bean, T. H. 

1878.2, 1880.2; Cope. E. D. 1870.7; 
Elliott. W, 1846.1; Holmes, F. S. 1856.1; 
Jordan, D. S., & Eigenmann, C. H. 1888.1; 
Jordan & Gilbert, C. H. 1883.19; Ravenel, 

E. 1850.1; Rea, P. M, 1909.1. 

South Dakota: Black Hills Region, 
Evermann, B. W. 1892.1. 

Tennessee: Boepple, J. F. 1912.1; 

Climax. 1880.2, .3; Cope. E. D. 1871.10, 
.17; Gilbert. C. H. 1888.1; Hay, O. 
P. 1883.1; Henshall, J. A. 1889.2; Jor- 
dan. D. S. 1890.4; Jordan & Brayton. 
1878.1; Kirsch, P. H. 1893.1; Nichol- 
son, H. 1880.1; Ragsdale, G. H. 1876.1. 

Texas: Fresh-water fauna. Baird, S. 

F. , & Girard, C. 1855.2; Bean, B. A. 
1889.7; Daniel, J. W. 1878.1; Ever- 
mann, B. W. 1893.2, 1899.4; Evermann 
& Kendall. W. C. 1894.1; Fowler, H. ■W^ 
1904.7; Girard, C. F. 1858.1, .2, 1859.1, 
.3, .4; Jordan, D. S. 1878.7; Jordan 
& Gilbert, C. H. 1887.1; Pope, B. F. 
1877.1; Taylor, N. A. 1878. 1,. 2. — JVfa- 
rine fauna. Caton, J. D. 1879.1; Ever- 
mann & Kendall. 1896.2; Johnson, S. M. 
1879.2; Jordan & Gilbert, 1883.20. — 
Zoological “position of Texas. Cope, E. D. 

1880 . 2 . 

Utah: Colorado Basin, Utah Lake, etc. 
Cope, E. D. 1874.9, 1876.3, 1883.6; Cope 
& Yarrow. 1875.1; GUI, T. N. 1862.5, 
1876.4; Jordan, D. S. 1891.5; Jordan <fe 
Gilbert. 1880.32; Jouy, P. L. 1882.1; 
Rockwood, A. P. 1874.1; Yarrow, H. C., 
& others. 1875.1. 


Vermont: Ayres, W. O. 1849.1; Ever- 
mann. B. W., & Kendall, W. C. 1896.1 
{List)’, Storer, D. H. 1844.16; Thomp- 
son. Z. 1842.1, 1848.1; Weeks, J. M. 
1860.1; WUliams, S. 1794.1. 


Virginia: Fresh-water fauna. Burnaby, 
A. 1798.1; Cope, E. D. 1868.1, 1870.4; 
Evermann, B. W., & Kendall, W. C. 
1898.1 ; Fowler, H. W. 1912.3; Healy, R. 
1883.1; Jordan, D. S. 1880.1, 1889.1, 
1890.4; Lewis, W. 1875.1. — Marine 
fauna. Bean, B. A. 1891.2; Fowler, H. 
W. 1914.9 . — Early reference. Glover, T. 


Pre-Linn. 1676.1. 


Washington: Fresh-water fauna. 

Bean, B. A. 1895.2; Bendire, C. E. 1882.1; 


Evermann, B. W. 1899.1 {Lake Chelan); 
Evermann & Latimer, H. B. 1910.2; Ever- 
mann & Nichols, J. T. 1909.1; GUbert, 

C. H., & Evermann. 1895.1 {Columbia 

R. )\ Girard, C. F. 1857.6; Jordan, D. 

S. , & Seale, A. 1896.1 {Crescent Lake); 
Meek, S. E. 1899.2; Seale, A. 1895.1; 
Smith, R, 1883.1; Suckley, G. 1860.1; 
Swan, J. G. 1857.1. — Marin^e fauna, 
chiefly of Puget Sound. Bean, B. A. 
1898.2; Bean, T. H. 1883.7, .9, 1887.4; 
Dean, B., Harrington, N. & others. 1896.1; 
GUbert, C. H. 1889.1, 1890.3, 1895.1, 

1897.1, 1904.1; GUbert <fe Thompson, J. 

C. 1905.1; Girard, C. F. 1856.2, 1858.2, 
1859.1; Hammond, J. P. 1887.1; Jordan, 

D. S., & Gilbert. C. H. 1880.15-1880.27, 
1882.12, 1883.5, 1894.2; it Jordan & Starks 
1895.1 {Gen. treat.); Kendall,. W. C. 
1914.4; Starks, E. C. 1896.2. — San Juan 
Is. Starks, E. C. 1911.7. 

West Virginia : Goldsborough, E. L., 
& Clark, H. W. 1908.1. 

Wisconsin: Lapham. I. A. 1846.1; 

Marsh, C. D. 1906.1; Marshall. W., <k 
GUbert, N. C. 1905.1; MUner, J. W. 
1874.1; Pearse, A. S. 1915.1; Putnam, 
F. W. 1866.1. — Green Lake. Wagner, G. 

1910.1.1911.1. — Catalogue. Anon. 261. 

Wyoming: Cope, E. D. 1865.2, 

1871.18; Curtis, J. E. 1884.1; Evermann, 
B.W. 1892.2, IS^Z.I.— Yellowstone Park. 
Bean, T. H. 1891.26; Dinsmore, A. H. 
1906.1; Jordan. D. S. 1890.2, 1891.4. 

WEST INDIES 


General 

Bibliography. Cundall, F. 1909.1. — - 
List. Jordan, D. S. 1887 .S. Accounts of 
early voyagers to the West Indies: referenc^ 
in Pre-Linn, section. Du Tertre, J. 1654.1; 
Gautier, d’A.. J. 1752.1; Labat, J. 1722.1; 
Laet, J. 1625.1; Martyr, P. J5W.1; 
Oviedo, G. F. 1525.1;, ★Sloane.H. 1707.1; 
Early natural histories. Rochefort, O. 

1658.1; Smith, W. 1745.1. 

Antigua: Martin, M. 1834.1; Riddell, 
M. 1792.1. — See also Leeward Is. 

Bahama Is.: Andrews, E. A. 1893.1; 
Catesby, M. 1771.1. 1777.1. Pre-Linn. 
1731.1; Cope, E. D. 1869.2; Eigen- 
mann. C. H. 1916.1; Carman. S. 1896.2, 
Jordan. D. S., & Bollman. C. H. 1889T, 
Plate, L. H. 1908.1; Putnam, F. W. 
1861.5; Ros6n. N, 1911.1; Bean. B. A. 
Add. 1905.1. — For a list, see Kept. U. 
Fish. Comm. 1886 (1889), vol. 14, pp. 
669-672. 

Barbados: Bean, B. A. 1903.2; 
ser, C. 1909.1; FUippi, F. 
scher. J. G. 1885.1; GUI, T. N. 1860.1..5, 

Muller. J., & Troschd, F. 1^8.1; 

As. J. T. 1912.5; Regan 

Schoraburgk, R- H. Hnfhes 

nat. histories in Pre-Linn. action. Hugnes, 

3. 1750.1; Ligon, R. 1657.1. 

Bermudas: Cataloaues, l^ts. etc. Bean. 

V H 1906 1; Goode, G. B. 

^877 2 ,- 3 ; Jones. J. M. 1876.1; Vemll. 
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A. E. 1902.1, 1903.2. — MaHnc fauna, 
Barbour, T. 1904.1; Bean, T. H. 1898.2, 

1906,1, .2, 1912.1; Bristol, C. L., & Car- 
penter, F. W. 1900.1; Carman, S. 1900.1; 
Goode, G. B. 1874.1, 1877.2, 1879.12; 
Goode & Bean, T. H. 1878.9; Gunther, 
A. 1879.1,.5; Jones, J. M. 1860.2..3, 
1874.1; Jones, Wedderburn, & Hurdis, 
1859.1; Mark, E. L. 1904.1; Newman, 

E. 1860.2; Nilsson, S. 1860. 3, .5; Town- 
send, G. H. &. Barbour, T. 1906.1; Ver- 
rill, A. E. 1903.1; Hurdis, J. L. Add. 

1897.1. — Periodical literature relating to 
Bermudas. Cole, G. W. 1907.1. 

Cuba: General treatises, lists, etc. Gill, 
T. N, 1863.21; Guichenot, A. 1843.1, 
1863.1; ★Poey, F. 1851.1, 1866.1, 1868.1, 

1875.1. 1880.1; Saco, J. A. — Remarks on 
Poey. Baird, S. F. 1871.14, 1876.17.— 
Fresh-water fauna. Brown. B. 1913.1; 
★Eigenmann, C. H. 1902.1. .2, 1903.3, 
1912.1; Mclndoo, N. E. 1907.1; Nich- 
ols. J. T. 1912.3. — Marine fauna, chiefly. 
Bean, T. H. 1885.3; Brevoort, J. C. 
1864.1; Descourtilz, M. E. 1809.1; Des- 
marest, A. G. 1823.1; Garcia Canizares, 

F. 1911.1; Gilbert, C. H. 1906.1; Jor- 
dan, D. S. 1887.3; Jordan & Swain, J. 
1885.2; Mclndoo, N. E. 1907.1; Nich- 
ols. J. T. 1912.3; Parra, D. A. 1787.1; 
Poey, F. 1851.1-1883.1; Presas, M. 
1896.1; Regan, C. T. 1905.2; Swain, 
J., & Meek, S. E. 1885.1 ; Torre y Huerta. 
C. 1910.1; Vilard, J. 1885.1, 1890.1.— 
Native names. Bachiller y M. A. Add. 

1883.1. 

Curasao: Lidth de Jeude. T. W. 

1887.1; Meek, S. E. 1909.1; Simons. G. 
J. 1868.1. 

Doxninica: Atwood, T. 1791.1, 1795.1; 
Boulenger, G. A. 1891.3. 

Guadeloupe: Vauchelet, - 1863.1. 

Haiti; including Santo Domingo. — 
Fresk-vxiter fauna. Evermann, B. W., & 
Clark. H. W. 1906.1; Hilgendorf. F. M. 
1889.2; Nichols, J. T. 1915.6. — Littoral 
fauna, chiefly. Fowler, H. W. 1906.1, 

1910.3, 1915.1; Gregg, A. 1806.1; Lonn- 
berg, A. J. 1895.3; Saona I. Nichols, J. 
T. 1914.2. — Works of travel. Descourtilz. 

M. E. 1809.1; Santa Cruz, A. Add. 1908.1. 

Jamaica: Chiefly marine fauna. — 

Catalogues, lists, etc. Cockerell, T. D. 
1892.1; Gosse, P. H. 1851.2; HUl, R. 
1881.1; Remarks on Hill. Agassiz, J. L. 

1858.3. — Various papers. Bancroft, E. 

N. 1829.1-1835.2; Bean, T. H., & Dresel, 
H. G. 1886.1; Bennett. E. T. 1829.1; 
Boulenger, G. A. 1897.2; Browne, P. 
1789.1; Fowler, H. W. 1900.2; Hill. R. 
1851.2-1881.1, Add. 1855.1; Jordan, D. 

S., & Rutter, C. 1898.1; Lament, A. 
1824.1; Lewis, M. G. 1834.1; Martin, 
M. 1834.1; Werner, Franz. 1904.1; Wil- 
son, C. B. 1911.1. — Bibliography. Cun- 
dall, F. 1895.1. — Early not. hist. Browne, 
P. Pre-Linn. 1756.1. 

Leeward Is., including St. Bartholomew, 
St. Christopher {St. Kills), St. Eustatius, 
and Si. Martin. Blumhof, J. 1798.1 ; Cope, 


E. D. 1871.1; Euphrasen, B. A. 1795.1, 

1798.1. — See also Antigua. 

Martinique: Chanvalon, J. 1763.1; 

Pellegrin, J. 1912.14; Perugia, A. 1896.3; 
Sauvage, H. E. 1882.4. 

Porto Kico: Chiefly marine. Bello y 
Espinosa, D. 1871.1; Evermann, B. W. 

1902. 9, .25; ★Evermann & Marsh, M. C. 

1899.1. 1902.1, .2; Gill, T. N., & Smith, 
H. M. 1900.1. .2; Ledru, A. P. 1810.1, 

1811.1. 1863.1; Nichols, J. T. 1915.2; 
Poey, F. 1881.1; Silvester, C. F. 1915.1; 
Stahl, A. 1883.1. 

St. Lucia: Port Castries, Catalogue. 

Jordan, D. S. 1890.1. 

St. Vincent: Boulenger, G. A. 1891.3. 

Swan Is.: Regan, C. T. 1908.4. 

Trinidad: Fresh^water fauna. Bou- 

lenger. G. A. 1890.2; ★Gill, T. N. (Synop- 
sis) \S6Z.5', Gunther, A. 1869.8; ★Regan, 
C. T. 1906.9. — Marine fauna, chiefly. 
Bean. B. A. 1895.1, .3; Bennett. E. T. 
1830.2; Gill. T. N. 1860.4; Ledni, A. 
P. 1810.1, 1811.1; L6otaud, A. 1858.1 
(List); Martin, M. 1834.1; Vincent, H. 
Add. 1910.1. 

Virgin Is. ; St. Croix (Santa Cruz), and 
St. Thomas. Cope, E. D. 1871.1; Ledru, 
A. P. 1810.1, 1811.1. 

CENTRAL OR MIDDLE AMERICA 

General 

General treatises. ★Giinther, A. C. 
1869.1; ★Regan, C. T. 1906.10, 1916.3; 
Vaillant, L.. & Bocourt, F. 1874.1. — See 
also above under North America. — Cata- 
logues of fresh-water fishes. Eigenmann, 
C. H. 1893.1, 1910.1. — Popu/nr acc't, 
fresh-water fauna. Eigenmann. C. H. 

1906.1. — List of deep-sea Pacific forms. 
Garman, S. 1899.1. — List of Pacific coast 
fishes. Jordan, D. S. 1886.2. 

British Honduras : Fresh-water fauna. 
Bocourt, F. 1868.3; Kner, R. 1860.1; 
Meek, S. E. 1907.1; Regan, C. T, 1904.3. 

Clipperton I., and Cocos I.: Snod- 
grass, R. E., & Heller, E. 1905.1, 1906.1. 
— Clipperton I., only. Garman, S. 1899.2. 

Costa Rica: Fresh-water fauna. Meek, 
S. E. 1907.1. 1909.1-1912.1, (List) 1914.1; 
Regan. C. T. 1907.4, 1908.2. — Littoral 
fauna of Punta Arenas, Pacific O. Gilbert, 
C. H. 1883.1; Jordan. D. S. 1886.2; 
Jordan & Gilbert. 1888.1. 

Guatemala: Fresh-water fauna. Bo- 
court, F. 1868.3; Meek, S. E. 1906.1, 
1907.1; Miller, N. 1907.1 (Motagua R.); 
Regan, C. T. 1907.4; Steindachner, F. 
1864.1; Lakes Amatitlan and Atitlan. 
Meek. S. E. 1908.1. — Marine fauna of 
both coasts. Gunther, A. 1864.12, 1866.4, 

1869.1. Of Atlantic Coast. Sleeker, P. 
1863.22. Of Pacific Coast. Bocourt, F. M. 
1868.1; Jordan. D. S. 1886.2. 

Mexico: General treatises on fresh-water 
fishes. ★Meek, S. £. 1902.2, 1904 . 1 ; Re- 
view of Meek. 1904.1. Evermann, B. W. 
1905.3. — DistrilnUion of fresh-water fishes. 
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Fauna — Cont'd. 

Meek, S. E. 1903.1, .2. — Miscellanea, 
works of travel, etc. Clavigero, F. X. 1780.1, 

1787.1. 1882.1; MenonvUle, N. J. 1810.1; 
Miiller, J. W. 1864.1; Hernandez, F. 
Pre«Linn. 1651.1. Atlantic Slope: 
Fresh-water fauna. — Streams of Chihua- 
hua: Rio Conchos, and other affl.uents of 
Rio Grande. Baird, S. F.. & Girard, C. F. 
1865.2; Bean, T. H. 1898.1; Evermann, 

B. W., & Goldsborough, E. L. 1902.3; 
Gilbert, C. H. 1891.2; Girard, C. F. 

1868.1, 1859.3; Meek, S. E. 1907.1; 

Woolman, A. J. 1892.1, 1895.1; Cope, 
E. D. Add. 1886.3. — Rio Soto la Manna. 
(Tamaulipas) Fowler, H. 1903.5; 

Meek.'S. E. 1904.1. — Rio Panuco Basin. 
Bean, T. H. 1892.10; Jordan, D. S., & 
Snyder, J. O. 1901.6; Meek, S. E. 1904.1, 
1907.1; Regan, C. T. 1908.4. —Onznba; 
Rio Blanco. Cope, E. D. 1869.2; Heckel, 
J.J. 1848.1; Regan, C.T. 1905.1; Wool- 
man, A. J. 1895.1. — Coastoi streams of 
Vera Cruz and Isthmus of Tehuantepec, 
Boulenger, G. A. 1909.3; Cope, E. D. 
1871.6, 1872.1; Evermann <& Goldsbor- 
ough. 1902.3; Gunther, A. 1860.5; Re- 
gan, C. T. 1904.3, 1914.3; Vaillant & 
Pellegrin. 1902.1. — Fresh-water fauna of 
Yucatan. Barbour, T . & Cole, L. J . 1906. 1 , 
Cole, L. J. 1907.1; Evermann & Golds- 
borough. 1902.1, .3; Regan, C. T. 1907.4, 

1914. 2. . 3. Pacific Slope: Fresh-water 
fauna. — Sonora: coastal streams, especially 
Rio Yaqui system. Baird, S. F. & Girard, 

C. F. 1855.2; Bean, T. H. 1898.1; C^- 

rard, C. F. 1858.1. 1859.2, .3; Meek, S. E. 
1902.2; Rutter, C. M. 1896.1; Snyder, 
J. O. (xnc. Altar R.) 1915.1. —Lower Cat., 
San lanacio. Evermann, B. W. 1908.1. — 
Sinaloa, Rosario. Evermann, B. W. 1^8,6; 

pTcsidio ot MozdtUin* Jordan, D* o* 

1889.4. 1895.3. — Tres Marias Is. Ever- 
mann. B. W. 1898.6. Rio Lenna: Rastn 
comprising Guanajuato, Valley of Mexico, 
Lakes Chapala, Cuitzeo.and Patz^ro and 

Rio Verde. Bean, T. H. 1879.5, 1^7.7, 
1892.10: Boulenger, G. A. 19007 : Ever- 
mann, B. W.. & Goldsborough, E. 1902.3. 
Jordan, D. S. 1880.3. 1900.4; Jordan <fe 
Snider. 1901.6; Meek S. E 1902 2,1907. ; 
Pellegrin, J. 1901.4; Seurat, L. G. 1898.1, 
Therese von Bayern. 1894.1; T. von B., 
& Steindachner. F. 1895*1 : Woolman. A. 
J. 1895.1; Bean, B. A. -A.dch 1899.1. — 
1. of Tehuantepec, streams. Gunther, A. 
1860.5; Meek, S. E. 1905.1. M^me 

fauna: Atlantic manne famm. Abb(Ht, 

C C. 1861.1; Bean, T. H. 1890.21; 
Evermann & Goldsborough 1902.3; Iot- 
dan & Dickerson 1908.2; C. T. 

1908.4; Steindachner, F- 1863.9. — Paci^c 
manne fauna, chiefly of Gulf of 
at Cape San Lucas and 9’. 

S. F. 1875.31; Bocourt, F. 18o8.1,.2, 
Diguet, L. 1898.1; Evermann. B. W. 

llTl- 189?"ir Gilbert, 1890.1: 

1892.2: 1807.1. 1904^: Gi'l, T. N. 1864.1. 
1866.3; ★Jordan, IX S. 1®®^*)^'^.®^®;^’ 

1896.3, 1896.1; ★Jordan & GiipejJ* 

1882.2.. 5..8..9..11, 1883.1,. 3,. 6,. 8,. 9,. 12,. 13, 


.17, .24, 1884.2, 1885.1; Jordan & Starks, 
E. C. 1896.1; Kendall, W. C., & Rad- 
cliffe, L. 1912.1; Lockington, W. N. 

1880.4, 1882.1; Osburn, R. C., & Nichols, 
J. T. 1916.1 ; Pellegrin, J. 1901.5, 1908.19; 
Rutter, C. M. 1904.2; Smith, R. 1883.3, 

1885.1, 1886.1; Steindachner, F. 1870.3, 
1877.1; Streets, T. H. 1878.1; Vaillant, 

L. L. 1894.4; ★Vaillant & Bocourt, F. 

1874.1, 

Nicaragua : Fresh-water fauna, chiefly 
of Lake Nicaragua. Agassiz, J. L. 1858.6; 
Gill, T. N., & Bransford, J. F. 1877.1; 
Jordan, D. S. 1889.3; Meek. S. E. {Syn- 
opsis.) 1907.1, .2, Add. 1913.1; Smith. H. 

M. 1893.5. — Marine fauna of Atlantia 
Coast. Fowler, H. W, 1903.7. 

Panama: Fresh-water fauna. Boulen- 
ger, G. A. 1899.15; Eigenmann, C. H. 
1905.2; Evermann, B. W., & Goldsbor- 
ough, E. L. 1909.1, 1910.1; Garman, S. 
1906.2; Gill, T. N. 1876.3; Gunther, A. 

1861.5, 1866.4, 1869.1; Kner, R., & 
Steindachner, F. 1870.1; Maack, G. A. 
1879.1; ★Meek, S. & Hildebrand, S. 

1912.1, 1913.1, 1916.1; Steindachner, F. 

1876.3, 1877.1, 1879.1; Vaillant, L. 1897.1; 
Wagner, M. F. 1865.1, 1870,1. .2. — Atlan- 
tic marine fauna. Boulenger, G. A. 1899.15; 
Haly. A. 1875.1; Swan, J. O. 1880.2.-- 
Pacific marine fauna. Baer, G. A. 1899.1, 
Garman, S. 1877.1, 1891.1; Gilbert. C. 
H. 1891.4, 1892.1; ★Gilbert & Starks, E. 
C. 1904.1; GUI, T. N. 1864-10; Gun- 
ther, A. 1861.5, 1864.10, 1866.4, 1869.1; 
Jordan. D. S. 1886.2; Jordan & Gd- 
bert. 1882.7, 1883.8,. 10,.14,. 15^16, .18,.24, 

1885.1, 1888.1; Kendall, W. C., & B®?- 
cliffe, L. 1912.1; Kner, R., & Stemda^h- 
ner, F. 1870.1; Morns. J. C. 1857.1, 
Steindachner, F. 1875.2, 1876.3, 1877.1. 

Eevilla Gigedo Is.: Gilbert, C.H. 

1890.3, 1897.1; Jordan, D. S.. & Mc- 
Gregor, R. C. 1899.1; Snodgrass, R. E.. 
& HeUer, E. 1905.1, 1906.1. 

Salvador: Jlfonne /auna. Bocourt. F. 

1868.1, .2, 1869.1; Jordan, D. b. 

SOUTH AMERICA 

General 

Fresh-water ^una : 

bibliography. *Eigenmann. C . H. 1910-1 • 

— Catalogue. Eigenmann & f ' 

1892.2, — Popular accounts. Eigenmann, 

aT-1906, 1^913.1. 1914.1. 

found* Eigenmann* 1912*o. 

tion, Archiplaia-Archh^is tl^. 

genmann ^ 

reding 

Avierican fauna Castelnau. F. L. 1955.1. 
Humboldt & Bon^land. 1805._1^ 1^^^. 

iZ l."^772;i!®“el ''alf^O^ i>o^ke of trarel 
cited under Brazil. TTnlm- 

berg, E. E. 1B54-A. c. 1893.1- 

Marine fauna. ★Berg, 
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1898.2, List 1895 . 1 ; Buraieister, H. 
1868.1; Evermann, B. W., & Kendall, 
W. C. 1906.1; Lahille. F. 1913.2: Peru- 
gia, A. 1891.1. Fresh-water fauna ; of 
La Plata R. and vicinity of Buenos Aires. 
Clark, R. S. 1912.1; Eigenmann, C. H. 

1907.2. . 4; Engmann, P. 1912.1; Gun- 
ther, A. 1880.1; Lahille, F. 1895.1, 1908.2; 
Mitre, B, 1903.1; Perugia, A. 1891.1; 
Regan, C. T. 1905.2, 1909.6; Steindach- 
ner, F. 1867.6 (iii), 1908.6. — Fresh-water 
fauna of various localities. Berg, C. 1895.2, 
1897.1 ; Boulenger, G. A. 1895.1 1, 1897.13, 

1898.7, 1902.23; Ellis, M. L. 1911.1, 
1913.1; Evermann & Kendall. 1906.1; 
GUnther, A. 1883.2; Haseman, J. D. 

1911.1. . 2; Haseman & Eigenmann. 1911.1; 
Henn, A. W. 1916.1; Holmberg, E. L. 
1891.1; Jenyns, L. 1842.1; Regan, C. 
T. 1906.3,.8, 1907.7, 1908.6, 1909.8; Wey- 
enbergh, H. 1877.1. Patagonia: Works 
of travel. Falkner, T. 1774.1; Benig- 
nus, S. Add. 1912.1. — Fresh-uater fatina. 

Eigenmann, C. H. 1909 . 3 ; Smitt, F. A. 
1901.1. — Marine fauna. Cunningham, 
R. O. 1870.1, 1871.1; Gunther, A. 1881.1; 
Hussakof, L. 1914.2; Jenyns, L. 1842.1; 
Jordan, D. S. 1888.3; Perugia, A. 1891.1. 
Tierra del Fuego: Marine fauna, in- 
cluding Straits of Magellan. Banks, Joseph 
1896.1 ; Cunningham, R. 0. 1870.1,1871.1 ; 
Forster, J.H. 1844.1; Gunther, A. 1881.1; 
Hussakof, L. 1914.2; Jenyns, L. 1842.1; 
Perugia, A. 1891.1; Smitt, F. A. 1897.1; 
Vaillant, L. L. 1888.3. 

Bolivia: Boulenger, G. A. 1897.13; 

Eigenmann, C. H. 1915.1, .2; Ellis. M. 
L. 1911.1, 1913.1; Ellis, M. M. 1913.1; 
Gill, T. N. 1896.11; Haseman, J. D. 

1911.1. . 2; Haseman & Eigenmann 1911.1; 
Henn, A. W. 1916.1; Perugia, A. 1897.2; 
Girard, C. F. Add. 1889.1. — Lake Poop6. 
Neveu-Lemaire, M. 1906.2; Pellegrin, J. 

1904.7, 1906.8. 

Brazil: General treatises. ★Ribeiro, A. 

1907.1.. 2, 1909.1. 1911.1, 1915.1; ★Spix, 
J. B.. & Agassiz, L. 1829 . 1 . — Bibliogra'phy . 
Ihering, H. 1902.1, 1911.2. — General nat- 
ural histories. Anchieta, J. 1799.1 ; Wap- 
paus, J. E. 1871.1; Wied-Neuwied, M. 

A. 1825.1, 1850.1; Anon. 419; Early nat- 
ural histories in Pre-Linn. Section. Laet, 
J. 1648.1 ; ★Maregrave, G. 1643.1. — Nar- 
ratives of travel relating to the Amazonian 
and Brazilian fauna. Agassiz. L., & Agas- 
siz, E. C. 1868.1; Bates, H. W. 1863.1; 
Edwards, W. H. 1847.1; Hartt, C. F. 
1867.1; Orton, J. 1870.1; Poeppig, E. 
F. 1835.1; Roosevelt, T. 1914.1; Smith. 
Herbert H. 1879.1; Spix, J. B., <fe Mar- 
tins, C. F. 1823.1, 1824.1; Anon. 217, 229; 
Fletcher, J. C., & Kidder. D. P. Add. 
1866.1; Keller, F. Add. 1874.1; Wood- 
roffe, J. F. Add. 1914.1; Early travels in 
Pre-Linn. Section. Acufia, C. 1641.1; 
Herrera, - A. 1725.1; Magalhanesde 
Gadavo, P. 1676.1; Stade, H. 1557.1. — 
Earliest descriptions of Brazilian fishes. 
L4ry, J. Pre-Linn. 1578.1; First figures of 
Brazilian fishes. Th6vet, F. A. 1658.1. 
Marina fauna: of various localities. Gil- 


bert. C. H. 1900.1; Heckel, J. J. 1840.1; 
Meade-Waldo, E., & NicoU, M. 1906.1; 
Regan, C. T. 1914.1, .4; Schultze, M. J. 
1862.1; Starks. E. C. 1913.1; Stein- 
dachner, F. 1877.1; Ribeiro, A. Add. 

1912.1, — Fernando Noronha I. Boxilen- 
ger, G. A. 1890.6. — Santa Catharina /. 
Pernety, A. J. Add. 1770.1. ITresh-wator 
fauna: of various localities. Commerson, 
P.; Eigenmann, C. H. 1894.3, 1908.1; 
Eigenmann & Bray, \V. L. 1894.1 ; Ei- 
genmann & Eigenmann 1888.4, 1889. 3. .8, 
1890.3; Eigenmann & Henn, A. 1914.1, 
1916.1; Ekstrand, C. H. 1823.1; Ellis, 
M. L. 1911.1, 1913.1; Fowler, H. \V. 
1906.4; Carman, S. 1890. 1-.5; Gun- 
ther, A. 1868. 3. .4; Haseman. J. D. 1911.1, 
1911.2; Haseman Eigenmann. 1911.1; 
Henn. A. \V. 1916.1; Hensel, R. F. 1868.1, 
1870.1; Ihering, R. 1905.1, 1907.1, .3, 

1911.1, 1914.1; Kindle, E. M. 1895.1; 
Kner, R. 1858.1, .2; Pellegrin, J. 1902.2, 
1909.2; Perugia, A. 1891.1; Reinhardt, 
J. T. 1859.1: Ribeiro. A. 1902.1; Starks, 

E. C. 1913.1; Steindachner, F. 1874.3, 

1903.2, 1907.2, 1908.1, .4; Ulrey, A. B. 

1894.2, 1895.1; Valenciennes, A. 1847.2, 

1850.1, Amazon: River and Basin. 

Agassiz, J. L. 1865.1, 1896.1; Ayres, W. 
O. 1851.1: Berg, C. 1901.1; Boulenger, 
G. A. 1897.6, 1898.4. .9 {Rio Jurua)\ 
Castelnau, F. L. 1855.1; Cope, E. D. 

1871. 2. . 4.. 11 : Eigenmann, C. H., &. Bean, 

B. A. 1907.1; Geibel, C. G. 1871.1; Gill. 
T. N. 1858.2, 1860.2; Goeldi, E. A. 1898.4, 

1900.1, 1902.1. 1905.1; Gunther. .4. 

1866.6, 1872.5, 1896.1; Hagmann, G. 

1901.1, 1902.1; Harting, P. 1866.4; 
Marcoy. P. 1869.1; Orton, E. 1873.1; 
Regan, C. T. 1909.8, 1911.10. 1912.7; 
Snethlage, E. 1909.1; ★Steindachner, 

F. 1875.1, 1876.1, .3, 1877.1, 1882.3. 1908.2, 
.10, 1909.6, 1911.7; Vaillant, L. L. 

1880.2. . 3. — Ambi-yacu R. Cope, E. D. 
1871.13, Add. 1871.1; Anon. 215, 237. 

— Marajo 1. Boulenger, G. A. 1897.8; 
Goeldi, E. A. 1896.1, 1898.1, .2..3. 1900.2. 

— Rio Negro and Mandos. Boulenger, G. 
A. 1895.6; Capello, F. 1870.5; Nichols, 
J. T. 1915.3; Pellegrin, J. 1899.4; Regan, 

C. T. 1905.9, 1909.8; Steindachner, F. 

1882.3; Wallace, A. R. In.d.). — Madeira 
R. Fowler, H. W. Add. 1914.4. — For 
Peruvian Amazon, see under Peru. Ba- 
hia: Marine fauna. Castelnau, F. L. 

1855.1; Haly, A. 1875.1; Jordan, D. S. 
1891.1; Steindachner, F- 1863.10. — 
Fresh-water fauna. Steindachner, F. 1874.3. 
Gear&: {State) Steindachner, F. 1911.7. 
Matto Grosso: Boulenger, G. A. 1889.1, 

1892.6, 1895.1, 1895.8, 1900.19, 1902.10; 
Regan, C. T, 1903.4; Rio Xingu. Stein- 
dachner, F. 1907.3. Minas Goraes: Rio 
das Velhas. Liitken, C. F. 1874.4, 1875.1, 
1880.5; Reinhardt, J. T. 1880.1; Stein- 
dachner, F., R. Mucury. 1867.5, R. Aras- 
suahy. 1874.3, R. Preto. 1907.5. Parang: 
Rio Iguasu. Haseman, J. D. 1911.3; Pa- 
ranagua. Regan, C. T. 1913.7. Piauhy: 
R. Pamahyba. Steindachner, F. 1906.3, 
1907.5, 1908.7, 1909.5. Rio De Janeiro: 
Fresh-water fauna {chiefly). Boulenger, G. 
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Fauna — ConCd. 

A. 1896.1; Jenyns. L. 1842.1; Peters. 
W. C. 1868.4; Regan. C. T. 1913.6; 
Schreiner, C., & Ribeiro, A. 1903.1; 
Steindachner, F. 1874.3. — Marine fauna. 
Castelnau, F. L. 1855.1; Kner, R. 1864.4, 
1865.3; Regan, C. T. 1903.3, .7. Rio 
Grande Do Sul : Fresh-water fauna. Bou- 
lenger, G. A. 1887.3, 1889.1, 1891.1; Cope, 

E. D. 1894. 3, .4, .5; Eigenmann, C. H. 

1894.3, 1907.4; Hensel, R. F. 1868.1, 
1870.1; Ihering. H. 1893.2, 1898.2.— 
Marine fauna. Ihering, H. 1893.1, 1897.1, 

1898.2. Rio San Francisco: Stein- 

dachner. F. 1907.5. 1908.9, 1910.2. Santa 
Catharina: Rios Cnhaiad^ Iguasu and 

Jtavocu. Haseman, J. D. 1911.3; Stein- 
dachner. F. 1874.3. 1907.6, 1908.3. 1911.2. 
SSkO Paulo: Fresh-water fauna. Boulen- 
ger, G. A. 1900.6; Eigenmann, C. & 
Norris, A. 1900.1; Meek. S. E. 1905.2; 
Regan. C. T. 1907.3 {Rio Piracicaba); 
Ribeiro, A. Itatiaya 1906.1, 1908.1. R. Ipo- 
ranga 1907.3, 1908.1; Steindachner, F. 
Jaragua 1910.2. — Marine fauna. Ihenng, 
H. 1898.1; Steindachner, F. 1870.3, 

1875.2, 1908.7. 

Chile: General treatises, lists, etc. 

★Delfin, F. T. 1898.1, 1899.2, 1903.1; 
Guichenot, A. 1848.2; Molina. G. I. 

1776.1- 1810.1; Porter. C. E. 1909.1,.2,.3; 
Quijada, B. B. 1912.1. 1913.1 ; Reed, E. C. 

1897.1. — Distribution. Guichenot. A. 

1847.1. 1850.1. — Work of travel. Poep- 
pig, E. F. IS35.1. — Bibliography. Porter. 
C. E. 1898.2, 1904.1. Marine fauna: 
Abbott, C. C. 1861.4 ; Abbott, J. F. 1900.1 , 
Castillo, L. 1912.2; Delfin, F. T. 1899.2- 
1903.3; Gilbert, C. H. 1911.1; Gimbe, 
A. E. 1879.1; Jenyns, L. 1842.1; Kner, 
R. 1864.4. 1865.3; Lahille, F. 1913.3; 
Pellegrin, J. 1904.6; Perez, C. C. 1^6.1; 
Perez Canto, C. 1912.1; Philippi, R. A. 

1857.1- 1902.1; Pinochet, A. C. 1902.1 
{La Mocha 1.) ; Porter, C. E. 1898.1-1909.5; 
Steindachner, F. 1896.3; Steuber, N. J. 

1905.1. Fresh-water fauna: Girard, 

C. F. 1855.1, 1856.1; Philippi, R. A. 

1866.1. 1867.1; Regan. C. T. 1908.5; 
Steindachner, F. 1898.1, 1913.1, 

Colombia: Fresh-water fauna. — Local 
faunistic works. Velasco, J. 1844.1; Po" 
sada-Arango, A. Add. 1909.1. — High^nd 
fauna of Andes. Boulenger, G. A. 1887.o; 
Eigenmann, C. H. 1914. 2, .3; Humboldt, 

F. H. 1805.1; Regan. C. T. 1903.4; 
Girard, C. F. Add. 1889.1. — 
of Orinoco System. Eigenmann, C. 11. 

1914.2. . 3. — Rio Cheneche. Thominot, A. 

1884.1. — San Juan R. of Pacific 

Boulenger, G. A. 1911.9; Regan, C. T. 

1907.3, 1913.11, Magdaleim 

Ba^in, including Cauca R. 

A. 1895.3; ★Steindachner, F. 1879.6, 

1880.1. . 3, 1900.1, 1902.2. — Magdalena 

and Cauca; San Juan; Paha; and Atrato 
systems. Eigenmann, C. H. 1912.4, 1913.3, 
1916.2; Eigenmann & Fisher. 1914.1; 
Eigenmann & Henn. 1914.1, 1916.1; Ei- 
genmann, Henn, & Wilson. 1914.1; Henn, 
A. W. 1916.1. — Marine fauna of Pacific 


Coast, Jordan, D. S., & Bollman, C. H. 
1890.1; Kner, R., & Steindachner, F. 

1870.1, — Of Caribbean Coast. Steindach- 
ner, F. 1900.1, 1902.2. 

Ecuador : Fresh-water fauna of Pacific 
slope. — Streams about Guayaquil; Rios 
Daule, Vinces, Guayas, etc. Eigenmann, 

C. H. 1914.3, 1916.2; Eigenmann & 
Fisher. 1914.1; Eigenmann& Henn. 1914.1, 
1916.1; Eigenmann, Henn & Wilson. 
1914.1; Fowler, H. W. 1911.5; Carman, 
S. 1877.1; Gunther. A. 1859.2,.5, 1860.7; 
Henn, A. W. 1916.1; Kner. R., & Stein- 
dachner, F. 1870.1; Pellegrin, J. 1909.6, 
1912.6; Starks, E. C. 1906.1; ★Stein- 
dachner, F. 1880.3, 1900.1, 1902.2; Tho- 
minot, A. 1882.1; Wagner, M. F. 1865.1, 

1870.1. . 2. — Mindo, Rio Esmeraldas head- 
waters. Eigenmann & Henn 1914.1; Re- 
gan, C. T. 1916 .^. — North-western Ecua- 
dor; La Tola, Sapayo, etc. Regan, C. T. 

1903.4. — Andean highland fauna {Arges 
or Cyclopium). Boulenger, G. A. 1890.4, 
1899.2; Boussingault, J. B. 1864.1; Ever- 
mann, B. W., & Kendall, W. C. 1905.1, 
Girard, C. F. 1889.1, Add. 1889.1; Hum- 
boldt <fe Bonpland. 1805.1; Orton, J. 

1870.1, 1871.1; Wagner. M. F. 1865.1, 

1870.1. . 2. — Fauna of Amazon Basin; 
Napo R., Canelos, Pebas, etc. Boulenger, 

G.A. 1887.1. 1898.18; Cope. E. D. 1871.2, 
1878.7; Gill. T. N. 1871.1; Orton. J. 
1870.1; Pellegrin, J. 1909.6, 191—6, 
Steindachner. F. 1879.1. — Marine /auna. 
Starks. E. C. 1906.1; Steindachner. t. 

1900.1, 1902.2. 

Falkland Is. : Boulenger, G.A. 1900.12; 
Jenyns, L. 1842.1; Pernety, A. J. 1771.1. 

Galapagos Is.: Garman, S. 1899.1; 
Gilbert. C. H. 1891.4. 1892.1; Gunther, 
A. 1877.2; Jenyns, L. 1842.1; Jordan, 

D. S. 1888.3; Jordan & 

1890.1, Add. 1890.1; Jordan & Gilbert 

1884.1; Kendall. W. C.. & Fadclfe. L. 
1912.1; Snodgrass, R. E.. & Heller, E. 

1903.1, 1905.1. 1906.1; Steindachner. 

1879.2, 1882.2; Jordan & Fesler, h. Aoa. 

1889* 1- 

Guiana, British: General treatises. 

★Eigenmann. C.H. 1912.2; Schomburgk, 

R. H. 1841.1; Hargreaves, 'F S. Acm- 

1904.1. — Fresh-water ,Qn§ i ! 

G. A. 1897.4; Durbin, M. E. lyuy f- 


Muller, J., & iroscnei. r. 

Quelch J. J. 1894.1. 1897.1; Regan, C. 
T. 1906.8, 1908.3; Steindachner, F. 

1882.3; Traill, T. S- l®?^-^rL„^°"Aiken' 

■W\ Add. 1914.5. — Marine /auna. AUcen- 

J 

croft 
Dalton. 

Guiana, Dutch: 

Bryant, W 1786A ; jGunth^r,_^A^186a3,.4, 

iiv°-3 ■ 5"’f86i:^f“2ri8MX 

^|65.4!■5,.8"^866^: 1873.2, 1876.5. Cop^ 

E. D. 1869.2; Fowler, H. VN . lyuo.i. 


V. Add. 1914-5. — Marine /au^. A^en, 

. 1913.1; Appun, K. F. 

roft, E. 1769-1..2: Blosse^, C. 1909.1, 

Jalton. H. G. 1855.1; Martin, M. 1834.1. 
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Geographical treatises with inclusion of 
fishes. Fermin, P. 1765.1, 1769.1; Hart- 
Binck, J. J. 1770.1 ; Stedman, J. G. 1796.1 ; 
Herlein» J. Pre-Linn. 1718.1. 

Guiana^ French: Fresh-water fauna. 
Pellegrin, J. 1902.1, 1908.10, 1909.9; 

Vaillant, L. L. 1898.1, 1899.1, 1900.1.— 
General geographical works with incidental 
matter about fishes. Bajon, - 1777.1 ; Ba- 
taUle, V. 1863.1; Beilin, N. 1762.1; 
Jeffreys, T. 1760.1; Mongrolle, - 1802.1; 
Galard de Terraube, L. A. Add. 1799.1. 

— Early natural histories. Barr^re, P. Pre- 
Linn. 1741.1; Richer. J. 1729.1. 

Juan Fernandez Is. : Steindachnor, 
F. 1875.2; Cooke. E. Pre-Linn. 1712.1. 

Paraguay: Boulcnger, G. A. 1S95.1..8. 
1896.5, 1900.19, 1902.10; Dobrizhoffer, 
M. 1783.1; Ehlers, E. H. 1894.2; Eigen- 
mann, C. H. 1907.3; Eigenmann & Ken- 
nedy. 1903.1; Eigenmann, McAtee & 
Ward. 1907.1; Ellis, M. L. 1911.1, 1913.1; 
Ellis, M. M. 1913.1; Gunther. A. 1894.1; 
Haseman, J. D. 1911.1, .2; Haseman &. 
Eigenmann. 1911.1; Kerr, J. G. 1897.1, 
1898.1, 1899.1: Perugia. A. 1891.1, 1897.3. 

— Catalogue. Bertoni, A. Add. 1914.1. 

Peru: General treatises. — *‘Fauna Pe- 
ruana.” Tschudi, J. J. 1844.1. — See also 
Evermann & Radcliffc; Bull. 95. U. S. Nat. 
Mus., 1917. — Fresh-water fauna; Streams 
of Pacific slope at Lima and Pacasmayo. 
Ehrenbcrg. C. G. 1848.1; Starks, E. C. 
1906.1; Steindachner, F. 1900.1, 1902.2. 

— Highland fauna of Andes, chiefly Arges, 
Pygidium and Orestias. Boulenger, G. A. 

1890.4, 1902.4; Eigenmann. C. H. 1913.2; 
Evermann, B. W., & Radcliffe, L. 1909.1; 
Steindachner, F. 1876.3, 1879.1, 1882.3, 
1907.4; Cope, E. D. Add. 1874.1; Gi- 
rard, C. F. Add. 1889.1. — Peruvian Ama- 
zon. Cope, E. D. 1878.7; Gunther, A. 
1869.4; Gill. T. N. 1871.1; Regan, C. T. 

1903.4. Iquilos. Steindachner, F. 1891.1. 

— Nauta. Cope. E. D. 1874.2, 1878.7. — 
Huallaga R. Steindachner, F. 1879.1. — 
Ucayali R. Boulenger, G. A. 1887.3; Cas- 
telnau, F. L. 1855.1; Marcoy, P. 1869.1; 
Regan, C. T. 1913.10. — I rubamba R. 
Cope, E. D. 1877.12, 1878.7. — A/artne 
fauna: Abbott, J. F. 1899.1 ; Baer. G. 
A. 1899.1; Cope. E. D. 1877.12; Gar- 
man, S. 1877.1; Kendall. W. C.. & Rad- 
diffe, L. 1912.1; Porter. C. E. 1909.2..4; 
Regan, C. T. 1913.9; Starks, E. C. 1906.1; 
Steindachner, F. 1875.2, 1900.1, 1902.2.— 
Chinchas Is. Steindachner, F. 1867.5. 

Titicaca Lake: Cope, E. D. 1875.2, 
1877.12; Garman, S. 1876.1; Neveu- 
Lemaire. M. 1906.1, .2; Pellegrin. J. 

1904.7, 1906.8; Steindachner, F. 1902.2; 
Coker. R. E. Add. 1910.3, 1911.1. — See 
also Evermann & Radcliffe; Bull. 95, U. S. 
Nat. Mus., 1917. 

Uruguay: Fresh-water fauna. Jenyns, 
L. 1842.1; Steindachner, F. 1870.5. — 
Marine fauna. Berg, C. 1895.1 {List)\ 
Perugia. A. 1891.1. 

Venezuela: For Trinidad, see above 

under West Indies. — Travel. Garces, M. 


1890.1. — Fresh-water fauna. Boulenger, 
G. A. 1903.1; Fowler, H. W. 1911.8; 
Peters, W. C. 1877.3; Regan, C. T. 

1903.1. . 4, 1905.5; Steindachner, F. 1882.3. 

— Orinoco system. Pellegrin, J. 1912.2; 
Steindachner, F. 1879.1, 1910.1; Apure 
R. Pellegrin, J. 1899.2; Meta R. Eigen- 
mann, C. H. 1914.2; Roulin, F. D. 1829.1; 
Steindachner, F. 1910.3. — For fishes of 
Lake Valencia, Caracas, and Rio Tuy, see 
Eigenmann, C. H. in Indiana I'niv. 
Studies, no. 4, vol. Vll, 1920. 

ASIA 

General 

Distribution, relations with Australia. 
Popta, C. M. 1912.3. — General discus- 
sion of faunal affinities. Sauvage, H. E. 

1881.4. — Comparison, faunas of north 
and south faces of the Himalayas. Stewart, 
F. H. 1909.1. 

Afghanistan; Day, F. 1880.10; 
Regan, C. T. 1906.13 {Helmand Basin); 
Gunther, A. Add. 1888. 1. 

Arabia: Fresh-water fish from Aden. 

Playfair. R. I. 1870.1. — Marine fauna of 
Gulf of Aden. Brauer, A. 1902.1 ; Kiiroli, 
J. 1882.1; Lloyd. R. E. 19^)7.1; Pelle- 
grin, J. 1904.10, 1906.15; Picaglia, L. 
1894.1: Steindachner. F. 1902.1, .4. — 

Gulf of Oman. Boulenger, G. 1887.2, 
1889.3, 1892.8, 1895.4, 1897.10. 1900.4, 

1901. 2. . 17, Regan. C. T. 1905.12.— 
Gulf of Akahah. Steindachner, F. 1898.2. 

— See also Red Sea under Africa. 

Baluchistan: Zugmayer, E. 1912.1, 

Synopsis. 1913.3. — Nushki. Gunther, A. 
Add. 1888.1. 

Black Sea; see under Europe. 

Caspian Sea; see under Europe. Russia* 

Ceylon: Chiefly fresh-water. Blanford, 
W. T. 1901.1; Blyth, E. 1852.1, 1866.1; 
Boake, B. 1866.1; ★Day, F. 1876.1, 
1889.1 {General treatises); Duncker, G. 
1912.2; Gunther, A. 1866.1; Henry, G. 
M. 1912.1; Huxley, T. H. 1861.1; Ke- 
laart, E. F. 1852.1; Pearson, J. 1912.1; 
Pertwee, A. H. 1913.1; Tennent, J. E. 

1861.1. — Constitution of fauna. Willey, 
A. 1904.1. — Marine fauna. Alcock, A. 
W. 1899.3 {Gulf of Manor); Bennett, E. 
T. 1832.1; Bennett. J. W. 1828.1. 1834.1, 
1851.1; Blanford, W’. T. 1901.1; Bleeker, 
P. 1863.2, .6, 1864.2; Blyth. E. 1852.1; 
Brauer, A. 1902.1; Duncker, G. 1910.1; 
Haly, A. 1883.1; Johnstone, J. 1904.3; 
K&roli, J. 1882.1; Pearson, J. 1911.2 
{Jaffna I.) ; Southwell, T. 1910.1; Tat- 
tersall, W. M. 1903.2; W^illey, A. 1908.3, 
1909.2; Haly. A. Add. 1884.1-Add. 

1890.1. — Works of travel. Doflein, F. J. 
1906.2; Sonnerat. P. 1782.1, 1783.1. 

China : — General papers and marine 
fauna. Bleeker, P. 1863. 3. .19, 1865.1, 
.11. .14. .20. 1870.1, .2..3.. 4, 1871.2, 1872,1, 

1873.1. . 4..6..12..14..25.. 27, 1877.13, 1878.6, 
1879.6; Cantor, T. E. 1842.1 {Chusan I.) 
Courcy, - 1666.1; Gray, J. E. 1831.3 
Gunther, A. 1873.6, .7, 1874.6; Guichenot, 
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A. 1869.1; Jouan, H. 1866.2; Kiroli, J. 
1882.1; Kaup, J. J. 1860.6; M’Clelland. 
J. 1844.1 {Chusan /.); Peters, W. C. 

1864.1, 1878.1, 1880.2; Regan. C. T. 

1905.2, 1908.11; Richardson, J. 1845.3, 

.4..5. 1848.1; Sauvage, H. E. 1881.5 
{Swatow)\ Seitz, A. 1892.1 {Comparison 
vrith Japan)', Steindachner, F. 1867.5 
(iv), .8. — Hongkong I. Jordan, D. 

S. & Seale, A. 1905.2, 1907.2; Jouan, H. 
1867.1; Kner, R. 1864.4, 1865.3; Peters, 
W. C. 1880.3; Seale, A. 1914.1. — Works 
of travel including references to Chinese 
fishes. Doflein, F. J. 1906.2; FUippi, F. 
1867.1; Osbeck, P. 1765.1, 1771.2; Tron- 
son, J. M. 1859.1. — Early reference to 
Chinese fauna. Preyel, A. Pre-Linn. 1655.1. 
Fresh- water fauna: Abbott, J. F. 

1901.1 {Tien-Tsin, Pei~Ho)', Basilewski, 

S. 1855.1; Berg, L. S. 1907.4; Boulenger, 
G. A. Shanghai 1892.2, Hainan J. 1899.11, 
Ningpo. 1901.6; Fowler, H. W. 1900.3, 
1910.1; Gunther. A. 1896.6 {Kansu and 
Sze-Chuan Provs.)] Jordan, D. S., & 
Starks, E. C. 1903.1 {Tientsin); Kreyen- 
berg, M. 1911.2; McClelland, J. 1844.1 
{Ning-po); Martens, E. 1868.1 {Shang~ 
hai); Mollendorff, O. F. 1877.1 {Chi-li 
Prov.) ; Pappenheim, P. 1908.1; Popta, 
C. 1907.1; Regan, C. T. 1908.9; Rutter. 
C. M. 1897.1 {Swatow); Sauvage, H. E. 

1878.2 {Kiangsi Prov.) ; Sauvage, H. E., 
& Dabry, P. 1874.1. — Hongkong^ Stem- 
dachner, F. 1866.7. Cochin China; see 
under French Indo-China. East Turke- 
stan: Day. F. 1876.3, 1878.5 {Yarkarui); 
Herzenstein, S. M. 1888.1. — Thian- 
Schan Mts. Severtzov, A. N. 1873.1, 
1875.1; Zugmayer, E. 1909.1, 1910.1, 

1912.2. 1913.4. Manchuria: List. Berg, 
L. S. 1908.2. — Niu-chuang. Gunther, A. 

1898.1. — Port Arthur. Jordan, D. S., & 
Starks, E. C. 1906.2. — Liao ho {river). 
Morrison, W. 1898.1. Mongolia: Berg, 

L. S. 1906.6 {Koso-gol lake); Boulenger, 
G. A. 1898.11 {Altai Mts.); Kessler, K. 

T. 1876.1, 1879.1. — Work of travel. Prz- 
hevalskii, N. M. 1875.1. Tibet: Lloyd, 
R. E. 1908.3; Pappenheim, P. 1908.1; 
Regan, C. T. 1905.6„8 {Lhasa); Stewart, 
F. H. 191 1.1, .2 {Chang and Yu Provs.); 
Gray. J. E. Add, 1863.1. Yang-tije- 
Kiang: {river). Garman, S. 1912.1; Gun- 
ther. A. 1888.1. 1898.9, Add. 1892.1; 
Handyside, P, D. 1875.1; Kreyenberg, 

M. . & Pappenheim, P. 1908.1; Martens, 
E. 1862.1 ; Sauvage, H. E. 1878.2. Yun- 
nan: Anderson, (Rev.) J. 18^.1; Chaud- 

huri, B. L. 1912.1; Regan, C. T. 1904.5, 
.7. 1906.7, 1907.6, 1908.10, 1914,6. 

French Indo-China: Fresh-water 

fauna. Pellegnn, J. 1906.9, 1907.8; Sau- 
vage. H. E. Risume, 1877.1, Tongking, 

1884.1. — Tongking. Vaillant, L. L. 

1892.2..5. 1893.4, ^ River Hui. 

Tirant, G. Add. ^ Littoral faurui, 

Condore I. Jouan, H. 1866.1. — Bay 
d' Along. Pellegrin, J. 1905.6, 1907.6. 
Cambodia: Chiefly fresh-water. Gunther, 
A. 1864.6; P^tillot. L. 1911.1; Sauvage, 


H. E. {Laos) 1876.2, 1878.3,.5, 1879.1, 
1880.6,1881.4; Tirant, A. 1885.1. Cochin 
China: Chiefly marine. Filippi, F. 1867.1; 
Jouan, H. 1865.1; Kdroli, J. 1882.1; Sau- 
vage, H. E. 1878.4, .5, 1879.1. 

India: General treatises. ★Beavan, R. 
1877 . 1 ; ★Day, F. 1866 . 1 , 1875 . 1 , 1888 . 6 , 
1889 . 1 ; Pennant, T. 1769.2, 1781.1; 

Russell, P. ISOZ.l. — Relationship with 
African fauna. Day, F. 1885.12. 
Works of travel, etc. Aflalo, F. G. 1904.3; 
Delessert. A. 1843.1; Jacquemont, V. 
1841.1; Osbeck, P. 1765.1. 1771.2; Var-. 
thema, L. 1824.1. Fresh-water fauna: 
Annandale, N. 1906.1, 1912.1; B^sett- 
Smith, P. W. 1897.1; ★Beavan, R. 1877.1 
( Handbook) ; Blanford, W . 
koch, M. E. 1788.2; Blyth. E. 1860.1 
{Sitang R.); Buckland, C. T. J889.1, 
Chaudhuri, B. L. 1910.1, 1912.2^.3, 

★Day. F. 1867.4. 1869.1, 1871.5, .6,7, 

1876.2, 1880.7, 1888.2; Falconer, H. 
1868.1; Fowler, H. W. 1912.1; Jenkins. 

J. T. 1909.1; Jerdon, T. C. 

Kinnear, N. B. 1910.1; M’Clelland. J. 

1838.1, 1839.1. .2, 1842.1, 1845.1, .2; Mc- 
Mahon, A. H. 1901.1. .2 {Chitral and Swat) , 
Playfair, R. L. 1867.2 (CaMar); Regan. 
C. T. 1914.12 {Waziristan); Seymour- 
Sewell. R. B.. & SouthweU, T. 1913.1, 
Sykes. W. H. 1838.1, 1840.1. Mwine 
fauna: {chiefly). Alcock, A. W. l^^-l 

1905.1. List. 1896.1; Alcock. A. W.. & 

McGUchrist A. C. 1892.1; Ande^som^- 
1800.1; Annandale, N. l^^y, Ada. 

1901.1; Barton, E. L. 1898.1; ! 

1861.1; Cantor. T. E. 1839.1, 1853.1. 
★Day. F. 1865.1-1877.1, 1878.2. 1^8.2, 

Glfrdon,'®a ''1910“ Tirfofy, 

SeweU. R. B. 1914 1; Steindachner. 
1867.4 {Simla); '^ompson, W. 184U.^. 

Rdmeswaram I. A ford W 

Burma: Fresh-water fauna. 

T. 1901.1; Boulenger G A 1893^2 
1894 1: (ihaudhun, B. L. 1908.1, ^ y» 

F 1869 2 1870.1, 1871.5, 1873.3; Fea, • 
1897 1 Ma^on. F. 1860.1 {Catalogue); 

Regan.’ C.T. 1907.1;^ 

{Irrawaddy R.) t 1908 2; 

Lloyd. R. E. 1907j| (A^). - : 

1861.1 : Storer, D. H. 1844.15. C. 

Steii^chner. F. 1866.18 NeP»l : 
Revenger. G. A Annandale. N^WaJl. E 

& 1907 9' Gray, J- B. 

Marine fau^ ®°'^D’|ou*a.' V. 1872.1; 
Kky J. ^18^1. 1887.1; Regan. C. 
T. 1905.12. 
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IndiA, Further; see French Indo- 
China. 

Indian Ocean: Alcock, A. AV. 1891,1, 

1892.3, 1893.1, 1894.1, 1899.1, .2, 1901.1, 

1902.1, Add. 1890.1; Annaridale. N. 

1909.1, 1910.1; Danckelmann, E. 1880.1; 
Lloyd, R. E. 1907.1. 1909.1; Regan. C. T. 
1908.17; Seymour-Sewell, R. B. 1912.1, 

1913.1, Bay of Bengal: Alcock. A. W. 

1889.1-1905.1; Annandale. N. 1906.1, 
1907.1; Bleeker, P. 1853.13, 1859.7, 

1875.3, 1877.12, 1878.2; Bogle. - 1842.1; 
Chaudhuri, B. L. 1909.1; Day, F. 1873.1. 
1877.1; Jenkins. J. T. 1912.1; Lloyd. 
R. E. 1908.1; Piddington, H. 1835.1. 

Islands of Indian Ocean 

Aldabra I.: Jefferson, J. P. 1878.1; 
Regan, C. T. 1912.12. Andaman! Is. : 
Day, F. 1870.5..6. Assumption I.: 
Regan, C. T. 1912.12. Ceylon I.; see 
above. Chagos Is.: Boulenger. G. A. 
1909.7; Brauer, A, 1902.1. Jaffna I.; 
see above under Ceylon. Keeling^ Is. 
{Cocos Is.): Anderson, A. J. 1859.1; 

Bleeker. P. 1854.2..21. 1855.7, .19, 1858.17, 

1859.29, .41, 1860.16, .29; Jenyns. L. 
1842.1; Jones, F.W. 1909.1, Add. 1912.1. 
Laccadive Is.: Alcock. A. W. 1894.1; 
Gardiner, J. S. 1906.1. Madagascar I.; 
see under Africa. Maidive Is. : Parker, 
G. H. 1904.3; Regan, C. T. 1902.2. 
Mauritius I. {lie de France), Chiefly ma- 
Hne. Bennett, E.T. 1831.2, 1832.3, 1833.1, 
1835.2; Bleeker. P. 1877.13. 1879.1; 
Bliss, R. 1883.1; Bory de Saint-Vincent, 
J. 1804.1; Desjardins, J. F. 1840.1; 
Gunther, A. 1887.1, 1891.1; Mobius, K. 
A. 1877.1, 1880.1; Mobius. K. A.. & 
Peters, W. 1883.1; Li6nard, E. 1836.1, 
1840.1; Lunel, G. 1881.1; Peters, \V. C. 
1876.3; Pike. N. 1873.1; Regan. C. T. 
1903.3; Robillard, V. 1876.1; Sonne- 
rat, P. 1782.1, 1783.1; Sonnerat, P., & 
Meunier, V. 1774.1; Telfair, - 1835.1; 
Anon. 411. — Work of travel. Pike, N. 
Add. 1873.1. Nicobar I., Nancowry. 

Day, F. 1870.3. Reunion or Bourbon I. 
Bleeker, P. 1866.3,.8, 1868.2..3..7..15. 

1869.4. . 7, 1873.3,. 13; Bleeker, P.. & 
Pollen, F. P. 1874.1, Add. 1875.1; Bory 
de Saint-Vincent, J. 1804.1; Guichenot, 
A. 1863.1; Sauvage, H. E. 1884.7; Tho- 
minot, A. 1878.1; Valenciennes, A. 1862.1. 
Rodrigues I, Gunther, A. 1879.4. St. 
Paul I. Sauvage. H. E. 1875.5, 1876.1, 
1879.2. Seychelles Is. Boulenger, G. A. 
1909.7; Gunther. A. 1869.9; Mobius, K. 
A. 1880.1; Mobius. K., & Peters, W. 
1883.1 {List); Peters, W. C. 1876.3; 
Playfair, R. L. 1867.1; Ward, Swinburne. 

1869.1. Sokotra I. Stcindachner, F. 

1902.1. 1902.4; Forbes, H. O. Add. 

1903.1. 

Japan: General treatises. ★Jordan, D. 

5., Tanaka, S., & Snyder, J. O. 1913.1; 
★Otaki, K., Fujita, T., & Higurashi, T. 
1903.1; Siebold, P. F. 1824.1, 1826.1; 
★Temminck, C. J., & Schlegel, H. Add. 

1842.1. — Review of Jordan, Tanaka dc 
Snyder. Hussakof, L. 1914.4. — Early 
nat. hist. Kaempfer, E. Pre-Linn. 1727.1. 


— Catalogues, check-lists, etc. Bleeker, P. 
1879.2; Jordan, D. S., & Snyder, J. O. 
1901.6; Owston, A. 1905.1; Okada, S. 
Add. 1891.1. — Works of travel, etc. Ever- 
mann, B. W. 1906.4. 1907.7; Filippi, F. 
1867.1; Tronson, J. M. 1859.1. Bibliog- 
raphy: works relative to Japan, etc. Ga- 
belentz, H. G. 1862. 1; Giussani. C. A. 
1886.1; Mechnikov, L. 1873.1; Pag^s, 
L. 1859.1; Rosny, L. L. 1861.1; Valen- 
ziani, C. 1877.1; Wenckstern, F. 1895.1. 
Fresh-water fauna: Baldwin, C. H. 
1884.1; Fowler, H. W. 1910.1 ; Martens, 
E. 1868.1 {Yokohama); Regan, C. T. 

1905. 7. . 11, 1908.9. — Shinano {Prov.). Ta- 
naka, S. 1909.3,.4. Biwa lake: Ishi- 
kawa, C. 1895.1, 1901.1; Sauvage. H. E. 
1883.5; Tanaka. S. 1908.2. .7. Marine 
fauna: (Chiefly) of various localities. Bald- 
win. C. H. 1884.1; Bean. B. A. 1905.3; 
Bean, T. H.. & Bean, B. A. 1896.1, 1897.1; 
Bellotti, C. 1892.2, 1903.1; Bleeker, P. 
1853.12, 1854.5,. 12. 1858.15, 1859.7,. 20. 

1860.27.. 36. 1862.5.1863.25.1865.5. 1869.6, 

1873.9. . 15..25. 1877.12,. 13, 1879.2; Bre- 
voort, J. C. 1856.1; Dean, B. 1904.7, 
.8; Dodcrlein, L. 1882.1, .2; Doflein, F. 
J. 1906. 1,-2; Engelhardt. R. 1913.1; 
Franz. V. 1910.4; Fujita, T., & Otaki, K. 
1904.1; Garman, S. 1884.5; Gilbert, C. 
H. 1913.2; Gilbert, C. H., & Burke, C. 
V. 1912.2; Gill. T. N. 1860.8; Gunther, 
A. 1877.6. 1878.1; Hatta, S. 1901.1; 
Hikida, T. 1913.1; Hilgendorf, F. M. 

1878.2.. 3. 1879.2, 1880.2,.3..4, 1892.1; 

Houttuyn, M. 1782.1: Hussakof, L. 

1909.1, 1910.3; Ishikawa, C. 1904.1, 

1908.1; Ishikawa, C., & Matsuura. K. 
1897.1; Jeffreys, J. G. 1876.1 ; ★Jordan, 
D. S. 1898.2, 1901.2, 1902.3, 1906.1, 

1907.4. . 5, 1913.1; Jordan & Dickerson, 
1908.1; Jordan & Fowler, 1902.1-1903.6; 
Jordan & Gilbert, 1904.1 ; Jordan & Herre. 

1906.1- 1907.2; Jordan & McGregor. 

1906.1; Jordan & Richardson. 1907.2, 
1910.2; Jordan <fc Seale. 1906.1; Jordan 
& Sindo. 1902. 1-. 2; Jordan & Snyder. 

1901.1- .4,.7-.12. 1902.1-.7, 1906.1-.2; 

Jordan & Starks. 1901.1, .3, 1903. 1-.5, 

1904.2. . 3. 1906.3, 1907.2; Jordan & 

Thompson. 1911.1, .2, 1912.1, 1914.1; 

Jouan, H. 1869.1; Kdroli, J. 1882.1; 
Kaup, J. J. 1863.3: Kishinouye, K. 

1901. 1- .3, 1902.1, 1904.2, 1905.1, 1907.1, 
.2.1908.2; Kitahara, T. 1897.1 ; Mc- 
Intosh. W. C. 1904.1.1909.1; Nichols, J. 
T. 1913.4; Nystrom, E. 1887.1 ; Otaki, 
K. 1897.1; Peters, W. C. 1865.3; Peters, 
W. C., & Stcindachner, F. 1864.1; Pietsch- 
mann, V. 1907.2, 1908.3, .5, 1909.1; Rader- 
macher, J.C. 1782.1; Regan. C.T. 1905.7, 
.11; Remy, C. 1883.1; Richardson, J. 

1845.4, 1848.1; Schlegel, H. 1842.1; 
Seitz, A. 1892.1; Sauter, H. 1905.1; 
Smith, H. M. 1902.2; Smith, H. M., & 
Pope, T. C. 1906.1; Snyder, J. O. 1907.1, 

1908.1, 1909.1, 1911.1, 1912.3; Stein- 

dachner, F. 1881.1, .2, Add. 1892.1 ; ★Stein- 
dachner, F., & Doderlein, L. 1883.1; 
Tanaka, S. 1908.1,.4,.5,.6, 1909.1, .2, 

1910.1; Thunberg, C. P. 1790.1, 1792,2; 
Tilesius, W. G. 1812.1. Bonin Is.; 
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Kishinouye, K. 1911.1 ; Tanaka, S. 1911.2. 
Formosa I.: General and marine. Hil- 
gendorf, F. M. 1904.1; Jordan, D. S., & 
Evermann, B. W. 1903.1; ★Jordan, D. 
S., & Richardson, R. E. 1909.1 {Cata- 
logue)’, Jordan, D. S., & Snyder, J, O. 
1908.1; Pietschmann, V. 1911.1; Tanaka, 
S. 1911.2. — Fresh-water fauna. Bou- 
ienger, G. A. 1894.2; Pellegrin, J. 1908.9; 
Lake Candidius. Regan, C. T. 1908.8, .9; 
Steindachner, F. 1908.1. — Work of travel. 
Mackav, G. L. Add. 1906.1. Hokkaido: 
Fritze, A. 1891.1; Hatta, S. 1913.1; 
Herzenstein, S. 1892.1. Kiusiu I.: 
Nakagawa, H. 1897.1; Tanaka, S. 1904.2. 
Kurile Is. : Kracheninnikov, S. P. 

1764.1-1768.1; Tanaka, S. 1911.2. Riu- 
Kiu Is. ; Jordan, D. S., & Starks, E. C. 
1907.1; Snyder, J. O. 1908.1, 1909.1, 

1911.1. 1912.1; Tanaka. S. 1911.2. Shi- 
koku I. : Jordan, D. S., & Thompson, \V. 
F. 1913.1. Tanega and Yaku Is. : Jor- 
dan, D. S., & Starks, E. C. 1906.1. Yezo 
I.; see Hokkaido. 

Korea: Berg, L. S. 1906.2, 1907. 3, .13, 
Toumen^ula R. Add. 1914.3; ★Jordan, 
D. S., & Metz, C. W. 1913.1 {Catalogue); 
Jordan, D. S., & Starks, E. C. 1905.1; 
Regan,C.T. 1908.12; Tanaka, S. 1911.1, 
.2; Shimokoriyama, S. Add. 1914.1. 

Liu-Kiu Is.; see Riu-Kiu Is. under 
Japan. 

Malay Peninsula: List. Cantor, T. E. 

1849.1. — Penang. Bleeker, P. 1861.5. — 
Patani R. Boulenger, G. A. 1903.11; Jo- 
hore. Hutchinson, R. F. 1880.1. — Jhering 
and Patani. Johnstone, J. 1903.2. — Jo- 
hore. Regan, C. T. 1913.14. — P&rak 
{State). Sauvage, H. E. 1884.2. — Malacca. 
Sonnerat, P. 1782.1, 1783.1 ; Zograf,N.Y. 
1902.3. See aiso Siam. For Singapore I., see 
Indo-Australian Archip. under Oceanica. 

Persia: Fresh-water fauna. Berg, L. S. 
1913.2; Blanford, W. T. 1876.1; Filippi, 
F. 1862.1, 1865.1; Jenkins, J. T. 1910.1; 
Keyserling, E. 1861.1; Nikolskii, A. M. 

1897.1. 1899.1, 1900.3; Zarudnui, N. A. 

1904.1. — Lake Irumiah. {Salt Lake) 
GOnther, A. 1899.3; Wilbraham, R. 

1839.1. — Marine fauna. Boulenger, G. 
A. 1897.5; Regan. C. T. 1905.12. For 
Caspian Sea, see under Europe, Russia. — 
Works of travel. Olivier, G. A. 1802.1; 
Varthema, L. 1824.1; Laet, S. V. Pre- 
Linn. 1667.1. 

Philippine Is.; see under Oceanica. 

Russian Central Asia: Fresh-water 
fauna. Berg, L. S. 1898.1, 1912.4, 1913.7 
{Ahmolinsk Prov., Noura and Sary-su 
rivers) ; Bergroth, E. E. 1880.1 {Irtysh R.) ; 
Lansdell, H. 1885.1; Lonnberg, A. J. 
1900.2; Meissner, V. I. 1908.2 {^Vralsk 
Prov. Kamish Samara lakes) ; Nikolskii, 
A. M. 1886.1, 1903.3 {Balkash Lake) ; 
Sedellnikov, A. 1904.1 {Akmolinsk Prov., 
Omsk). — Pont-Aral-Caspian region as a 
zodgeographical province. Sowinsky, W. 

1904.1. Aral Sea: Berg, L. S. 1900.2, 
1908.5; Kessler, K. T. 1877.1 ; Nikolskii, 


A. M. 1887.1. Caspian Sea; see under 
Europe, Russia. Issik-Kiil (Lake) : 
Gunther, A. 1889.4; Herzenstein, S. M. 
1896.2; Tamanil, I. K. 1911.1. Turke- 
stan: Baer, K. E. 1874.1; Baird, S. F. 
1873.29; ★Berg, L. S. 1905.2, .4, 1909.2; 
★Herzenstein, S. M. 1888,1, 1889.1, 1892.1; 
Kessler, K. T. 1872.1-1874.2, 1879.1, 
Add. 1874.2. — Pamir. Alcock, A. W. 
1898.2; Herzenstein, S. M. 1888.1. — 
Syr Daria R. Berg, L. S. 1900.2; Griin- 
berg, V. 1905.1. — Works of travel. Fedt- 
schenko, A. P. 1874.1; Ostroumov, A. A. 
1890.1; Smirnov, N. 1907.1. UralRiver: 
Navozov, N. 1912.1; Sabanyeev, L. P. 
1872.1 {Catalogue); Anon. 216, 604. 

Siam: Chiefly marine. Bleeker, P. 
1860.31, 1864.6, 1865.1, .16,.21,.22; Kdroli, 
J. 1882.1; Milne-Edwards, A. 1866.1; 
Mortensen, O. T. 1901.1. — Fresh-water 
fauna. Bocourt, F. 1866.1; Gunther, A. 

1864.6. — Menam R. Sauvage, H. E. 

1883.6. 


Siam, Lower; see Malay Peninsula. 

Siberia: General and marine fauna. 
\nikin, V. P. 1903.1, 1905.1; Bean, T. H. 
1881.1; Bean, T., & Bean, B. 1897.2 
[Commander Is.); Eversmann, E. W. 
1835.1; Finsch, F. H. 1880.1; Hatta. S. 
1901.1; Nordenskiold, A. E. 1877.1; 
S’ordmann. A. 1856.1, 1857.2 {Niko- 

aiex'sk); Pavlenko, M. N. 1910.1 {Pei^ 
he Great Bay , Gen. treat.); Schmidt, P. J- 
L903.1, 1904.2,.4, Add. 1903.1. — Works 
)f travel. Leche, W. 1904.1; Middendorff, 

K. T. 1848.1. Fresh-water fauna: 
Vlenitsin, V. D. 1873.1-1880.1 {Irkutsk, 
Vroizkosavskii Lake); Berg, L. S. l^^^A 
Kolyma R., List); Brandt, J. F. 1859.1; 
3unge. A. 1883.1 {Lena /?.); Bush, R. J. 
[871.1; Dunin-Gorkavi6, A. A. ly^ l* 
Dybowski, B. I. 1869.1 {Ingoda andOnon 
divers); Jordan, D. S., & Thompson, W. 

1910.3 {Irkutsk); Nikolskii, A. M. 
[902.3 {Tomsk Govt., Altai); Norden- 
ikiold. A. E. 1877.1 ( Yenisei R.) ; Peters, 

AT. C. 1877.1. —Lake 
/^arpakhovskii, N. A. 1889.3, 1900. . 
^ur: Province and River. ^General 

realise. ★Berg. L. S. 1909.3 - Var^s 
ocalUies. Berg. L. S. 1907.^ 1 

Hanka Lake): Brashnikov V. 1907.1. 

- Amur River. Berg. L. S. ^06.11. 
907.1..9..10..11, 1912.6. 1913.8; 
ki. B. I. 1872.1; Herzenstmn. S. M.. S 
Varpachowski. N. If 7.1: P^P^a. C. M. 
911.1; Soldatov. V. K. 
lachner, F. 1867.4..5. Baikal Lake. 
Uenitsin, V. D. 1873.1-1880.1; Berg, L. 

>. 1900.1, 1903.1, 

iraciaAov, V. I. 190L1. 1902.2; G^be. 

L. E. 1875.1; Jachontov, G. laiw.i. 
Corotnev. A. 1902.1-1905 1 ; Pellegrm J. 
900.3; Georg. J- G. Add. 1775.1. B 

ngis.: see Alaska t/nder ./^enca. 

hatka* General and marine fauna. He&vi, 

P H & B^m B. A. 1896.1: Boulenger. 
L A.'l892.1: CoUett. B. 18^-1: 

?X.®C.^v/m2i; Grebnitski.N. 
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1897.1; Herzenstein, S. 1892.1; Kittlitz. 
F. H. 1858.1; Kracheninnikov, S. P. 
1764.1-1768.1; Steller, G. \V. 1774.1. 
1809.1; TUesius, W. 1810.1. 1813.1. 
1814.1; Troneon. J. M. 1859.1; TuchofT, 
V. N. 1806.1; Steller. G. W. Pre-Linn. 

1753.1. — Fresh'Wafer fauna. Berg. L. S. 
1912.5; Chappe d’Auteroche, J. 1768.1; 
Koshida, T. 1910.1; Tanaka. S. 1904.3. 
Obi River: Berg, L.S. 1908.3 (LisO; Ber- 
groth, E. E, 1880.1; Derjiigin. K. M. 
1898.2; Derjugin. K.. & Drzhevctzki^. 
V. 1898.1; Dunin-Gorkavid. A. A. 1904.1; 
Varpakhovskii, N. A. 1899.1. Sakhalin 
I.: Boulenger, G. A. 1907.13; Nikolskii, 
A. M. 1889.1; Tanaka. S. 1908.3. 1911.2. 
Vladivostock : (A/rtriO'me Prov.) Berg. 
L.S. 1913.11; Hatta. S. 1901.1; Herzen- 
stein, S. 1892.1; Popta, C. 1911.1. 

Turkey: General and marine fauna. 
Bennett, E. T. 1835.3 {Trebizond)-, Gail- 
lard, C. 1895.1; Leidenfrost. G. 1912.1; 
Richardson, J. 1856.2; Werner, Franz. 
1909.1 (Tripolis): Wilde. W. R. 1840.1. 
— Aleppo {Early ref.) ; Russell. A. Pre-Linn. 

1756.1. — For Black Sea, see Russia under 
Europe. ^esh-water fauna: Bou- 
lenger, G. A. 1890.2, 1896.7; Stein- 
dachner, F. (Areus) 1863.8 {Angora Prov.), 

1897.1. — {General treatise). Tchihatclieff, 
P. 1856.1. — Kurdistan. Gavinus.- 1859.1; 
Sauvage, H. E. 1882.1. — Lake T’ari. 
{Salt lake) Deyrolle, T. 1871.1; Wil- 
braham, R. 1839.1. — Mesopotamia. 
Tigris R. Gunther. A. 1874.1; Pietsch- 
mann, V. 1913.2. Scio I. : Giglioli, E. H. 

1888.1. Syria: ForskM, P. 1775.1, 1776.1; 
Gaillard, C. 1895.1; Heckel, J. J. 1841.1, 
1843.1; Hemprich, F. G., & Ehrenberg, 
C.G. 1899.1; ★Lortet, L. 1883.1 {LakeAn^ 
tioch and Lake Homs); Pellegrin, J. 1911.7; 
Sauvage, H. E. 1882.1. — Works of travel. 
Varthema, L. 1824.1; Wilde, W. R. 

1840.1. Palestine: Coco-Zanghy, G. 
1877.1; Gunther, A. 1864.13, 1869.6; 
Richardson, J. 1856.2; Tristram, H. B. 

1884.1. — Travel, etc. Wilde, W. R. 1840.1 ; 
Anon, 219; Hassclquist, F. Pre-Linn. 

1757.1. Lake Tiberias or Sea of Galilee : 
Ainsworth, W., Tristram, H., & Kingsley. 
1865.1; Annandale, N. 1913.1; Hull, E. 

1886.1. 1895.1; ★Lortet. L. 1883.1; Aha- 
roni, J. Add. 1912.1. 

EUROPE 

Qenaral treatises 

" Histoire naturelle des poissons d’eau 
douce de VEurope Centrale.” Agassiz, J. L. 

1830.1. 1839.3 

'‘Die SUsstoasserfische von Mitteleuropa.” 
★Bade, E. 1901.2; Hein. W.. & Winter. F. 
W. 1912.1; Hofer, B. 1909.1; Schulze, 
E. 1889.1-1892.1; ★Siebold. C. T. 1863.1, 
1878.1; Walter, E. 1913.1 — Comments 
on Siebold. Baird, S. F. 1876.14; Lori, F. 
A. 1878.1 

Europdische Fauna oder die Wirbelthiere 
Europa'a. Goeze, J. A. 1794.1; Keyser- 
Ung, A., & Blasius, J. 1840.1; Schinz. H. 
R. 1840.1; Schmi^eknecht, O. 1906.1 
"The fresh^water fishes of Europe." ★See- 
ley. H. G. 1886.1 


Catalogues 

Calalogo metodico dei pesci Europei. 
Bonaparte, C. L. 1845.2 — Catalogue des 
poissons du Jiord de I'Euiopc avec Its norns 
vulgaires. Hock, P. P. 1904.1 

ANDORRA 

Republic: Marcailhou-d'Aym6ric, H. 

1 899 1 •> 

AUSTRIA-HUNGARY 

General treatises, catalogues, etc. Fit- 
zinger, L. 1832.1; Fritsch, A. J. 1859.2, 

1868.1. 1871.1. 1872.1: ★Heckel. .J. J.. & 
Kner. R. 1868.1; Hen.schel. G. 1890.1; 
Mojsisovies. A. 1887.1; Grassinger, J. B. 
Add. 1793.1 — Cave fauna. Grochowski, 
M. 1901.1 — Bibliography of Austrian zool- 
ogy, 1850-1900. Steindachner. F. 1901.2 
— Early reference. Kramer, W. H. Pre- 
Linn. 1756.1 

Austria, Lower: Lunzer-S<ee and Er- 
laph-iSee. Fitzinger. L. 1878.1; Luyxzer- 
See and Ybbs R. Hlitter, J. 1874.1; .4//t’n- 
steig. Kammcrer. P. 1901.1; Ficn/ia 
{Syyiopsis). Mauduyt. F. 1853.1 

Austria, Upper: Heckcl, J. J. 1851. 4; 
Kukula. W. 1874.1 

Bohemia: Car. L. 1011.1; Fritsch, 
A. J. 1859. 1. 1863. 1. 1873. 2. .3, 1908.1; 
Goode, G. IF 1877.1 {Beraun R.) \ Mayer. 
J. 1791.1; Schmidt, F. W. 1795.1 {Synop- 
sis); Woldrich. J. H. 1858.1; Fritsch, 

A. , & Vavra, V. Add. 1901.1; Balbinu.s, 

B. Pre-Linn. 1679.1 

Bosnia: Heckel. J.J. 1852.1 (iSare R.); 
Heintz, K. 1910.1 : Werner, Franz. 1904.2; 
Donja Dolina. Woldrich, J. N. 1904.1 

Carinthia: Faukersee. Hartmann, V. 

1886.1. 1899.1 

Carniola: Freyer, H. 1842.1 

Croatia and Slavonia: Brusina. S. 
1892.1-1902.1 Jurinac. A. E. 1887.1; 
Katuric, M. 1887.1. 1891.1, 1896.1; 

Kosii, N. B. 1898.1; Langhoffer. A. 
1904.1; Medic, M. 1901.1; Mojo. M. 
1896.1: Steindachner, F. 1863.11. 1866.8, 
.15; Vutskits. G. 1901.1, 1904.1 

Dalmatia: Fresh-water fauna. Bm- 
sina, S. 1888.2, 1891.1; KaturiC, M. 
1899.1; Werner, Franz. 1908.1 — Jifarine 
fauna, KolombatoviC, J. 1881.1-1902.1; 
Leidenfrost, G. 1908,1, 1912.2; Ninni, A. 
P. 1862.1; Meleda J. Vinciguerra. D. 

1883.2. See also Adriatic Sea under Medi- 
terranean. 

Danube River: Berg. L. S. 1907.14; 
Heckel, J. J. \852.4; Kdroli, J. 1877.1; 
Martens. G. 1824.1; Reuss, L. 1832.1; 
Steindachner, F. 1863.3; Steuer. A. 

1901.1; TchihatchefF. P. 1856.2; Vut- 
skits. G. 1912.1. 1914.1; Walter, E. 
1910.1; Anon. 442. — Early refereixces in 
Pre-Linn, sectibh. BrOwn, E. 1673.1; 
Hohberg, W. 1701.1; Marsigli, L. F. 
1744.1 

Galicia: Bart, M. A. 1877.1, 1883.1, .2 
{Dniester and Pruth /?.); Lomnicki, A. 
M. 1878.1; Niezabitowski. E. L. 1901.1, 
1902.1; Norwicki, M. 1880.4; Rozwa- 
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dowski, J. 1901.1-1906.2; Rozwadowski, 
T. 1904.1, 1908.1; Wierzbowski, M. 

1880.1 {Praih /?.); Zavadski, A. 1840.1 
{Vistula R.)\ Anon. 479. 

Gorz and Gradiska: Isomo R. Glo- 
wacki, J. 1896.1; Steindachner, F. 1861.4 

Herzegovina: Heintz, K. 1910.1; 

Steindachner, F. 1882.1, 1896.1; Werner, 
Franz. 1904.2 

Hungary: Catalogues, general treatises, 
etc. KAroli,J. 1879.1; Schmidt. L. 1887.1; 
Grossinger, K. J. Add. 1793.1 — Bibliog- 
raphy of zoological contributions. Szinnyei, 
J. 1878.1 — Various papers. Bielz, E. A. 

1853.1, 1856.1, 1888.1; Chyzer, K. 1882.1; 

Daday, J. 1885.1; Desco, B. 1902.1 
{Herndd R.)\ Horvath, J. 1896.1; Jeit- 
teles, L. H. 1861.2, 1862.1; Komhuber, 
G. A. 1860.1, 1863.1; Mocsdry, S. 1874.1; 
Mojsisovics, A. 1884.1; Reisinger, J. 
1830.1; Varpakhovskil, N. A. 1883.1 

{Kis kukiillo R.)‘, Vutskits, G. 1901.1, 

1903.1, 1904.1, 1911.1; Klein. M. Add. 

1778.1; Brown, E. Pre-Linn. 1673.1 

Balaton Lake {Plattensee.) Daday, J. 

1896.1, Add. 1897.1; RAtz, S. 1893.1; 
Vutskits, G. 1907.1, 1913.1, Add. 1895.1- 

1913.2 

Istria: Marine fauna, chiefly Gulf of 
Trieste. Burckhardt, C. R. 1911.2; Ga41, 
S. 1905.1; Graeffe, E. 1886.1; Grube, A. 
E. 1864.1 {Lussin l.)\ Stiasny, G. 1910.1, 
Add. 1911.1 

Moravia: Heinrich, A. 1856.1; Jeit- 
teles. L. H. 1863.1; Laus. H. 1901.1- 
1910.1; Schwarz, J. 1911.3 {Stemberger- 
see); T. M., 1866.1; Zila, F. 1879.1 

Salzburg: Aigner, J. 1859.1; Salzack 
R. Heckel, J. J. 1854.3; FaistenauerLake. 
Micoletzky, H. Add. 1911.1 

Silesia: Kaluza, A. 1815.1; Laus, H. 

1901.1-1910.1; Zila, F. 1879.1 

Styria: Mojsisovics, A. 1884.1, 1889.1 

Tyrol: General treatises. Heller, C. 

1869.1, 1871.1; Huber, G. 1905.1 {Mon- 
tigglersee) Largaiolli, V. 1901.1, 1902.1 
— Other papers. Canestrini, A. 1913.1; 
Canestrini, R. 1885.1; Giglioli, E. H. 
1902.1; Heckel, J. J. 1851.1, 1852.5 

Vorarlberg: Bruhin, P. T. 1868.1; 

Heller, C. 1871.1 

AZORES ISLANDS 

General treatises, lists, etc. Capello, F. 
1871.1; Godman, F. D. 1870.1; Guima- 
raes. A. R. 1884.2, 1885.2 papers. 

Barrois, Th. 1896.1; Collett, R. 1889.1. 
1896.1, .2, 1897.2, 1905.2; Drouet, H. 
1861.1; Hilgendorf, F. M. 1888.3. 1888.4; 
Regan, C. T. 1903.6 

BALEARIC ISLANDS 

Catalogues. Barceld y Combis, F. 

1868.1, 1875.1; Navarrete, A. 1900.1 — 
Other papers. Armstrong, G. 1781.1; 
Bolivar. I. 1903.1; Buen y del Cos. O. 
1905. 1 ; Buen y del Cos & Fage, L. 1908. 1 ; 
Delaroche, F. E. 1809.1, .4; Fage, L. 


1907.2; Ferrer y Hernindez, J. 1903.1; 
Lasierra, D. J. 1781.1; Perez Areas, L. 
1872.1; Racovitza, E. G. 1905.1; Ramis 
y Ramis, D. J. 1814.1; WiUkommen, H. 
M. 1879.1; Armstrong, J. Pre-Linn. 
1752.1; Cleghom, G. Pre-Linn. 1751.1 


BALTIC SEA 

General account. Marshall, W. A. 1898.1 

— Planktonic fauna of Baltic Sea. Ehren- 
baum, E., & Strodtmann, S. 1904.1; 
Heinen, A. 1912.1; Merkle, H. 1910.1; 
Ostenfeld, C., <fe Wesenberg-Lund, C. 
1909.1; Strodtmann, S. 1906.1 — Com- 
parison with Caspian Sea. Lonnberg, A. J. 
1899.6 — Physical conditions. Karsten, 
G. 1880.1, 1882.1; Schneider, G. 1907.8 

— Geographical distribution. Streiff, R. 

1910.1 — Various papers. Duncker, G. 
1891.2; Heincke, F. 1878.1, 1880.1; 
Knipovich, N. M. 1909.1; Meyer, H. A. 

1872.1-1878.1; Meyer, H. A., <fe others. 
1882.1; Mobius, K. A. 1872.1, 1873.1; 
★Mobius, K. A., & Heincke, F. 1875.1- 
1883.1; Nettelbladt, V. 1885.1; Otter- 
strdra, A. N. 1906.3; Petersen, C. G. 
1893.4; Reibisch. J. 1904.1, 1907.1, 1911.1; 
Schneider, G., & Bjork, W. 1910.1 

— See also under surrounding countries. 
For Gulf of Finland, see Nyland under 
Russia, Finland. 


BELGIUM 

General treatises: **Ailas de poche d^ 
oissons d'eau douce.** Raveret-Wattd, 
.1900.1; “ . . . poissons de mer . Add. 
309.1; **Faune beige.** Selys-Longchamps, 
I. 1842.1, lSS7.1—Fresh-v>ater fauna. 

amps, C., & Geraets, E. 1897.1; 

er, -. 1831.1; Dollo, L. 1896.1; Gens. 

. 1885.1; Kemna, Ad. 1905.1; ★Selys- 
ongchamps, M. 1887.1 — 3/onne /aurw. 
eneden, E. 1883.1; i 

551.1, 1852.1, 1853.4, 1857.1. 1865.1. 

571.1, 1873.1; Gronovius, L. T. 1760.2. 
dd. 1760.1; Gilson, G. Add. 1907.1. 

non. 698. 

BLACK SEA 

General treatises. *KessIer. K. T. 

i56.1-1859.2. 1861.1 — 

ntipa, G. 1905.1. 1906.1. 1908.1: Berg. 

. S. 1908.6. 1911.1..3. 1913.10: Borod*?; 

. A. 1896.1: Brauner. A. 1912^-^; 

hichoff. G. 1912.1: Haupt. H. 19M.1. 
igodowski. K. P. 1909.1: Maksmov. 

F IQOQ 1 1912.1; Nordmann, a. 

:40A: '&sky: W. 1849.1: Zernov, 
A. 1909.1. 1913.1 — Sea of 
^praki S 1906.1; Gnmm, O. 
^troumov. A. A. 1896.2. 1897.1: Pen^. 
K. 1870.1 — See also under surround 

g regions. 

BRITISH ISLES 

.eluding Channel Hebrides Orkney and 

letland islands. See also North Sea. 

General treatises 

ackland, F. T. 1857.1. 1859.1. 1873.1, 
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1881.1, 1891.1; Donovan. E. 1802.1; 
Fleming, J. 1828.1 ; Gordon, W. J. 1902.1 ; 
Jenyns, — 1835.1; Kent, W. S. 1883.1 

Freak-water fishes of Ike British Isles. 
Bowdich, T. E. 1828.1; Cholmondeley- 
Pennell, H. 1863.1. 1886.2. Add. 1884.1; 
★Houghton, W. 1879.1; ★Maxwell, H. E. 

1904.1, 1912.1; ★Regan. C. T. 1911.8; 
Wood, Wm. 1842.1 

Marine food-fishes of the British Isles, etc. 
Gosse, P. H. 1885.1; Houghton, W. 
1883.2; ★McIntosh, \V. C., & Masterman, 
A. T. 1897.1; Sw’ithinbank, H., & Bullen, 
G. E. 1916.1 

Technical general treatises: History of 
British fishes, etc. ★Couch, J. 1862.2; 
★Cunningham, J. T. 1896.1; Day, F. 
1880.2; Hamilton, R. 1843.1, 1852.1, 

1860.1, 1876.1: ★Pennant. T. 1769.1; 
★Yarrell. W. 1836.1. 1860.1 

Lists of British fishes. Herdman, W. A. 
1893.1; Maclagan. N. 1884.1; Turton, 
W. 1807.1; W.. S. D. 1836.1; White, A. 

1851.1 

Bibliography: Catalogue of local lists, 

arranged by counties. Christy, R. M. 
1893.1; List of publications of the Marine 
Biological Association, 1886-1913. Anon. 
343. 

Channel Islands 

Carrington, J. 1881.1 ; Wilcocks, J. 1877.1 ; 
Sinel, J. 1906.1 

England 

Popular natural histories, sporting trea- 
tises, etc. Davy, J. 1857.1; Gallichan, W. 
M. 1908.1; Grimble. A. 1904.1; Miller. 
S. H., <& Sketcherly, S. B. 1878.1; Sinel, 
J. 1906.2 

Miscellaneous and general: definite locali- 
ties not indicated. Day, F. 1887.7; 
DuBois-Reymond, E. 1883.1; Garstang, 
W., & Browne, F. 1900.1; Gunther, A. 

1861.2, 1862.1; Holt, E., & Byrne. L. 

1903.1-1913.1; Kemp-Welch, E. B. 
1879.1; Stubbs, F. J. 1913.1 {Fishes of 
London markets) ; Yarrell, W. 1830.1; 
Crawshay, L. R. Add. 1912.1 

Early references in Pre-Linn, section, 
Caius, J. 1570.1; Drayton. M. 1613.1; 
Griffiths, R. 1746.1; Lovell, R. 1661.1; 
Pettiver, J. 1695.1; Catalogue. Ray, J. 

1674.1 

Buckingham: Clark-Kenncdy, A. 

1868.1 

Cambridge: Vall6-Pope, E. 1904.1 

Chester: {Cheshire) Moore. T. J. 

1866.1; Leigh, C. Pre-Linn. 1700.1 — 
Rostherne mere. Coward, T. A. 1912.1; 
Add. 1914.1; Johnstone, J. 1910.1 ; Tat- 
tersall, W. M., & Coward, T. A. 1914.1 

Cornwall: General treatises. Borlase, 
W. 1758.1; Cornish, T. 1878.4; Couch, 
J. 1838.1; Courtenay, J. S. 1845.1 — 
Fresh-water fauna. Clark, James. 1907.1; 
Clogg, S. 1866.1; Peach, C. W. 1847.1; 
Bullmore, W. K. Add. 1867.1 — Marine 
fauna. Allen, E. J. 1897.1; Boase, H. 
1833.1; Boulenger, G. A. 1905.7; Bull- 
more, W. K. 1863.1; Clark, James 1907.1 ; 
Clogg, S. 1871.1-1881.1; ★Cornish, T. 


1863.1- 1891.2; ★Couch, J. 1822.1-1867.2; 
Couch, R. Q. 1848.1, 1851.1, 1859.1, .2, 
1864.1, .4; Cunningham, J. T. 1891.1; 
Day. F. 1880.13, 1881.8, .9, 1883.7, 1885.6; 
Drew, J. 1872.1 ; Dunn, M. 1880.1, 1884.1 ; 
Dunn, M., & Holt, E. W. 1897.1; Gat- 
combe, J. 1872.1, 1873.1, Add. 1885.1; 
Gunther, A. 1860. 2, .3, 1892.1; Newton, 

F. 1870.1; Pickard-Cambridge, F. 1903.1, 
.2; Worth, R. H. 1897.1 — Isles of Scilly. 
Anon. 107, 236. 

Cumberland: Davy, J. 1857.1. 1859.1; 
Regan, C. T. 1906.14 — General treatise. 
MacPherson, H. A. 1892.1 

Devon: Handbook. Tugwell, G. 1857.1 

— Fresh-water fauna. D., H. V. 1830.1; 

Hearder, W. 1904.1; Matthew', G. F. 
1875.1; Scott. W. R. 1865.1, 1868.1 — 
Marine fauna, chiefly around Plymouth. 
Allen, E. J., & Todd. R. A. 1900.1, 1902.1; 
Bowles, E. A. 1895.1; Cummings. B. F. 
1907.1; Cunningham, J. T. 1892.5; 

D’Urban. W. S. 1879.1, .2. 1880.1; Gar- 
stang, W. 1900.7: Garstang. W’., & 

Byrne, L. W. 1900.1; Gatcombe, J. 

1871.1- 1882.1. Add. 1885.2; Heape, W. 
1887.2; Holt. E. W. 1897.8; Montagu, 

G. 1816.1; Pengelly, W. 1879.1, 1891.1; 

Reading, J. J. 1864.1 ; Stead, F. B. 1897.3, 
1898.1; Deere. H. V. Add. 1833.1; 

Holdsworth, R. Add. 1831.1 

Dorset: Chiefly marine fauna. Beck- 
ford. F. J. 1897.1; Bell. A. S. 1870.1. .2..3; 
Colson, J. 1879.1; Gray, J. E. 1873.1; 
Parlby, - 1849.1; Penney, W'. 1879.1; 
Pickard-Cambridge, F. 1904.1; Thomp- 
son, W. 1850.1-1853.1; Coker, N. Pre- 
Linn. 1732.1 

Durham: Catalogues. Howse, R. 

1890.1, 1894.1; Wallis. J. 1769.1 — VaH- 
ous papers, chiefly marine fauna. Brady, 
G. S. 1872.1; Crooks, St. J. 1860.1; 
Embleton, D. 1889.1; Hogg, J. 1855.3 
(/?. Tees), 1860.1, 1866.1, .2; Howse, R. 
1900.1; Jacob. J. 1849.1; Meek. A. 
1904.2, .5; Tristram. H. B. 1866.1, 1867.1 ; 
Whitfield. E. 1849.1; Wright, J. 1877.1 

Essex: General treatises. Laver, H. 

1898.1- 1903.1; Dale. S. Pre-Linn. 1730.1 

— Marine fauna. Fitch, E. A. 1897.1; 
Lindsey, W. H. 1851.1; Murie, J. 1906.2; 
Parsons. C. 1862.1; Wheatland. R. H. 
1852.1; Anon. 394; Lea R. Davies, M. 
Add. 1900.1 

Gloucester: General treatise. Witchell, 
C. A.. & Strugnell, W. B. 1892.1 — 

R. Day, F. 1890.2; Sweetapple, E. 

1867.1- 1869.2; Anon. ^2— Bristol dis- 
trict. Charbonnier, H. J. 1888.1; Char- 
bonnier & Morgan, C. L. 1898.1 — Bristol 
Channel. {Marine) Ferguson, J. 1763.1; 
Neale, J. J. Add. 1891.1 

Hants: ( Hampshire), including Isle of 
Wight. — Fresh-water fauna. Boulenger, 
G. A. 1900.10; Corbin, G. B. 1907.1 
{Avon R.); More, A. G. 1860.1; Wad- 
ham, P. 1909.1 — Marine fauna. Guyon, 
G. 1865.1; Hadfield, H. 1875.1; Penney, 
W. 1850.1 — Selborne: natural history and 
antiquities. White, G. 1789.1 
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Hereford: Lingwood, R. M. 1840.1 

Hertford: Boulenger, G. A. 1902.16; 
Chearney, R. 1875.1 {Lea R.)‘, Littleboy, 
J. E. 1880.1; Lea R. Saunders, J. 1903.1 

Huntingdon: Saville, S. P. 1860.1 

Kent: Marine fauna. Boys, W. 1786.‘1 ; 
Briggs, J. J. 1852.1; Day, F. 1879.4, 
1880.6; Murie, J. 1905.1, 1906.1; Yar- 
rell, W. 1843.1 

Lancaster: (Lancashire) Marine 

fauna, chiefiy Liverpool Bay . Herdman, W. 
A. 1886.1, Add. 1896.1; Johnstone, J. 
1910.1; MacPherson, H. A. 1892.1; Leigh, 
C. Pre-Linn. 1700.1 

Leicester: Browne, A. M. 1887.1, 

1889.2 

Lincoln: Boulenger, G. A. 1900.1; 

Brodgen, T. J. 1899.1 (Catalogue)-, Cole, 
F. J. 1913.1; Day, F. 1877.2; Bottesford 
parish. Peacock, M. 1900.1 

Man, Isle of: Herdman, W. A. 1893.1; 
Jenkins, J. T. 1900.1, .2; Kermode, P. M. 

1882.1- 1900.1 

Norfolk: Lists. Lowe, J. 1874.1, 1901.1; 
Patterson, A. H. 1909.1; Southwell, T. 

1904.1 — Marine fauna, chiefly of Great 
Yarmouth. Browne, T. 1835.1, 1902.1; 
Emerson, P. H. 1896.1; Gunn, T. E. 
1865.1, 1866.3, 1869.1, 1879.2; Gurney, 
J. H. 1861.1, 1875.2, 1879.1; John, C., & 
Paget, J. 1834.1; Lubbock, R. 1845.1, 
Add. 1879.1; Patterson, A. H. 1891.1- 
1914.3, Add. 1906.1; Southwell, T. 

1879.1- 1902.1; Tregellas, -. 1875.1; 

Yarrell, W. 1843.1; Yare River. Anon. Ill 

Northampton: Boulenger, G. A. 

1902.17; Gunther, A. 1889.5; Leach, E. 
F., & Wright, C. E. 1899.1; Early natural 
history. Morton, J. Pre-Linn. 1712.1 

Northumberland: Catalogues. Yiovrse, 
R. 1890.1, 1894.1; Wallis, J. 1769.1 — 
Fresh-water: Tyne and Tweed Rivers. At- 
kinson, G. C. 1867.1; Jardine, W. 1834.1; 
Meek, A. 1906.1; Oliver, S. 1835.1; 
Tate, G. 1868.1; Thompson, P. R. 1908.1 
— Marine fauna. Bolam, G. 1891.1 ; Cor- 
nish, T. 1880.3; Hancock, A., & Emble- 
ton, D. 1846.1; Hogg, J. 1870.1; Howse, 
R. 1884.1, .2, 1894.2; Meek, A. 1903.2, 
1904.1..5; P-, W. 1877.1; W.. J. 1877.2 

Nottingham: Trent River. Briggs, 

J. J. 1843.1; Carr. J. W. 1898.1, .2 

Oxford: Early nat. hist. Plot, R. Pre- 
Linn. 1677.1 

Salop: (Shropshire) Forrest, H. E. 

1899.1 

Somerset: Chiefly littoral fauna. 

Baker, W. 1850.1, Add. 1849.1; Blath- 
wayt, F. L. 1906.1; Day. F. 1879.2; 
Higgins. E. T. 1861.1; Compton, T. 
Add. 1892.1 

Stafford: Hamel, E. 1870.1; Day, F. 
Add. 1897.1; Early natural history. Plot, 
R. Pre-Linn. 1686.1 

Suffolk: Fresh-water at Thetford. 

Clarke, W. G. 1897.1, 1907.1 — Marine 


fauna. Christy, R. M. 1899.1; Clarke, 
W. B. 1837.1 ; Gunn, T. E. 1866.3, 1879.1 ; 
Patterson, A. H. 1909.3; Southwell, T. 
1875.1, 1879.2; List. Yarrell, W., & 
Clarke, W. B. 1837.1 

Surrey: Boulenger, G. A. 1902.18 
Sussex: Chiefly marine fauna of 

Brighton. Belt, A. 1912.1; Bowerbank, 
J. S. 1873.1-1874.2; Carrington, J. T. 


1880.1 

1904.1 

1843.1 


Day, F. 1880.4; Distant, W. L. 
Jeffery, W. 1868.2; Kidd. W. 

Roper, F. C. 1869.1, 1879.1, .2 

(Eastbourne)-, Toms, H. S. 1901.1; Rye. 
Theobald, F. V. Add. 1885.1 
Thames River: Binnell, R. 1785.1; 
Clark-Kennedy, A. 1867.1; Russell, A. J. 
1879.1; Anon. 157 

Warwick: Sutton Coldfield Park. El- 
liott, J. S. 1896.1; Birmingham. Tye, G. 
S. Add. 1886.1 

Westmoreland: Braithwaite, G. F. 

1884.1; Da\T. J- 1857.1, 1859.1; Mac- 
Pherson, H. A. 1892.1 

Wilts: Marlborough. Meyrick, E. 

1897 1 

Worcester: W’^illis-Bund, J. W. 1901.1; 
Avon River. Hastings, C. Add. 1834.1; 
Perrott, C. L. Add. 1834.1 

York: Handbooks. Clarke, W. E., & 

Roebuck, W. D. 1881.1; Denny. A. 

1910.1 — Fresh-water fauna. Clarke, vV . 
E. 1884.1; Mevnell, T. 1844.1; Miall, 
L. C. 1890.1; Pascoe. F. P. 1883.1 (Ouse 
R.); Waite, E. R. 1891.1 (Ainsty R.): 
Denny, H. Add. 1840.1 — Marine /aurw. 
chiefly of Scarborough and Whitby. Briggs, 
J. J. 1854.1; Clarke. W. E. 1882.1. 1893.1; 
Clarke, W. G. 1898.1. .2; Clarke. J. 

1896.1- 1912.2; Cordeaux, J. 1879.1. 

Harting, J. E. 1880.1; i* 

1858.1; Nelson, T. H.. & Clarke, h. 
1893.1; Stephenson, T. 1894.1; Strick- 
land, A. 1840.1; Anon. 152 

Hebrides Islands 

General treatise. Smith, W. A. 1888.1. 
1892.1; North Vist. Gunther, A. 1882.1 . 
McIntosh, W. C. Add. 1866.1 

Ireland 

Catalogues, general treatises, 

P 1774.1; Day. F. 1880.2; Holt, E. W.. 
& Calderwood. W. L. 1895.1; Thompson. 

W 1849 1 A 

Misc. 'and Gen.: Chiefly marine. An- 
drews, W. 1849.1-1871.1; BeUmgham, 

O 1840.1; Forrest, H. E. 1908.1, 

1800 1-1915 2: Thompson, W. 18d4.i 

Sijr GifuuS c.» 

1587.1; Smith. C. 1744.1-1756.1 

Connaught ; Clare I. Farran, G . l'. 
1912!^ Galway (Co.) Fmnc.s F 1878.3 

— KillalaBay. Warren, R. 1900.1, .2 
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Irish Sea: Andrews, W. 1858.1, 1860.2, 
1869.1; Ball, Robert, 1855.1; Bassett, 
H. 1913.1; Herdman, W, A., & Dawson, 
R. A. 1902.1; Herdman & Riddell, W. 
1913.1; Herdman, Scott, A., & Lewis, H. 
M. 1913.1; Johnstone, J. 1912.3; Kina- 
han, J. R. 1859.2; Moore, T. J. 1866.1; 
More, A. G. 1878.1, 1882.1; Scott, A. 
1905.1—1907.1; Review of Herdman ct 
Dawson. Smith, H. M. 1902.3 

Leinster: Dublin (Co.); General trea- 

tises. Carpenter, G. H., & others 1908.1; 
Rutty, J. 1772.1 — Other papers. Blake- 
Knox, H. 1866.1; Dodder H., list. Kina- 
han, J. R. 1854.2; Lambay 1. ScharfF, R. 
F. 1907.2 

Munster: Kerry {Co.) Barrett-HamiU 
ton, G. 1892.1; Valencia Harbor. Cun- 
ningham, J. T. 1900.1; Clare (Co.) Kina- 
han, J. R. 1859.1; Killarney Lakes. 
Regan, C. T. 1912.24; Cork {Co.) ScharfF, 
R. F. 1910.2, Valencia I. 1915.1; Explora- 
tion of caves of Co. Clare. Schaifl, Ussher. 
Cole & others. 1906.1 

Ulster: Rathlin I. Bewley, B. F. 

1864.1; Down (Co.) Har\'ie-Brown, J. A. 
1901.3, 1902.2; Donegal (Co.) ScharfF. 
R. F. 1905.1, 1906.1; Lough Neagh. 
Thompson, W. 1835.1, 1837.1, .2, 1852.1 
— Antrim (Co.) Dubourdieu, J. 1812.1; 
M’Skimin, - 1811.1; Ogilby, J. D. 187G.1 ; 
Belfast Lough. General treatise. Patterson, 
R. L. 1880.1, .2 

Orkney Islands 

Chiefly marine fauna. Barclay, J.|1808.1 ; 
Clarke, W. E. 1900.2; Cursiter, J. \V. 
1896.1; HoflFmann, F. 1818.1; Low, G. 
1813.1; Buckley, T. E., & Harvie-Brown, 
J. A. Add. 1891.1 — Catalogue. Baikie, 
W. B, Add. 1853.1 — Early ref. Wallace, 
J. Pre-Linn. 1693.1 

Scotland 

Sport: salmon fishing, etc. Calder^'ood, 
W. L. 1909.2; Hector, A. 1861.1; Hicks. 
J. 1855.1; Lauder, T. D. 1874.1; Muir- 
head, G. 1903.1; Oliver, S. 1835.1; 
Grimble, A. Add. 1913.1 

Marine fauna of ''Coast of Scotland,” 
localities not mentioned. Anderson, W. 
1894.1; Bowman, A. 1913.1; Brook, G., 
& Scott, T. 1885.1; Ewart, J. C. 1891.1; 
Gunther, A. 1888.2; Harvie-Brown, J. A. 
1883.1; Herdman, W. A., & Riddell, W. 
1913.1; Rennie, J. 1907.1 ; Smith, W. A. 
1888.2; — East coast, Wick to Firth of 
Forth: general treatise. Sim, G. 1903.1 
Evidence for a ScoUish-N orwegian land 
bridge. Stejneger, L. 1909.1 

Early references to Scottish fauna. Sib- 
bald, R. Pre-Linn. 1684.1, 1710.1 

Aberdeen: Chiefly marine fauna. Ar- 
buthnot, J. 1815.1; Day. F. 1885.9,.! 1; 
Dyce, R., & Sim, G. 1878.1 {Catalogue)', 
Howden, J. C. 1887.1; MacCjillivray, J. 
1842.1; Meek, A. 1893.1; Sim, G. 1883.3, 
1885.1; Young, M., & Eagle Clarke, W. 

1892.1 

Argryll: General treatise. Harvie-Brown, 
J. A., & Buckley, T. E. 1892.1; Loch 


Fyne. Robertson, D. 1888.1; Scott, T. 
1897.1; Smith, W. A. 1892.1 

Banff: Marine fauna. Edwards, T. 

1860.1- 1882.1; Lemmon, J. 1905.1; 
Smiles, S. 1877.1 

Berwick: Littoral fauna. Hardy, J. 

1876.1; Tweed R. Jardine, W. 1834.1; 
List. Johnston, G. 1834.1, .2 

Caithness: Marine. Peach, C. W. 

1859.2 

Clyde, Firth of: Bryce, J. 1859.1 

(.4rro/i /.); Campbell. J. M. 1880.1, 
1881.1; Elmhirst, R. 1913.1 {Little Cum- 
broea /.); Nicoil, W. 1910.1; Patience, A. 
1908.1; Scott. T. 1900.1; Add. 1901.1; 
Sinclair, J. 1793.1 

Dumfries: Fresh-water fauna. Jardine, 
W. 1831.1; Martin, J. W. 1907.1; Max- 
well. H. E. 1892.1; Regan. C. T. 1906.14; 
Service, R. 1892.1. 1902.1, 1904.1 — For 
marine fauna see Solway Firth below. 

Edinburgh: List. Neill, P. 1808.1 

Fife: Marine fauna of Si. Andrews Bay . 
F., A. 1880.1; Holt. E. W. 1890.2, 1891.1; 
McIntosh. W. C. 1874.1, 1888.4, 1890.5. 
Add. 1875.1, Add, 1889.2, Add. 1893.1; 
Walker. R. 1862.1, 1874.2 

Forfar: . Montrose. Richardson, J. 

1860.1 

* 

Forth, Firth of : General treatise. ★Par- 
nell. R. 1831.1 — Other papers. Brown, 
Robert. 1860.1; Clarke, W. E. 1895.1, 
1900.1; Evans. W. 1905.1. 1907.1, Add. 

1897.1. 1898.1; Leach, W. E. 1818.1; 
Logan, R. F. 1858.1; Neill. P. 1808.1 
{List); Parnell. R. 1832.4. 1835.1, 1837.2, 

1839. 1- .4; Peach, C. W. 1880.1, .2; Pear- 
cey, F. G. 1902,1; Reid. J. 1849.1; 
Smith, J. Alex. 1852.1, 1867.5; Stirton, J. 
1900.1; Young. W. S. 1863.1, .2; Sib- 
bald, R. Pre-Linn. 1710.1 

Haddington: Marine fauna. Evans, 
W. 1908.1, 1909.1; Gray, R. 1849.1 

Inverness: Marine fauna. Harvie- 

Brown, J. A. 1902.1; Traquair, R. H. 

1898.3 

Islay: Loch-na-Maorachan. Thomson, 
J. 1873.1; Traquair, R. H. 1872.1 

Kincardine: Marine fauna. Sim, G. 
1896.1 

Kirkcudbright: Fresh-water fauna. 

Maxwell, H. E. 1892.1 ; Service, R. 1892.1, 

1902.1, 1904.1 

Lanark: Clyde River. Grev6, C. H. 

1897.1; Hoyle, W. E. 1889.1; Glasgow. 
Scouler, J. Add. 1833.1 

Moray Firth: Harvie-Brown, J. A., <& 
Buckley, T. E. 1887.1, 1895.1; Hoy. J. 
1815.1; McIntosh, W. C. 1896.1 

Perth: Tay River. Calderwood, W. L. 
1904.3..4. 1906.1; Knox. R. 1830.1; Rus- 
sel, A. 1864.1; Smith, J. Alex. 1878.1 

Ross and Cromarty: Loch Bad-a- 
Luacradh. Plant, J. 1878.1-1879.2 

Skye, Isle of: GUnther, A. 1889.5 
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Solway Firth: MacPherson, H. A. 
1896.1; Service, R. 1896.1, 1906.1, .2, 

1907.1 

Stirling: Loch Lomond. Biedie, G. 

1896.1; Brown, Alfred W. 1891.1, 1896.1; 
Parnell, R. 1838.2 

Sutherland: Marine. Beveridge, A. 
1892.1; Fresh-water. Jardine, W. 1834.3 

Wigtown: Loch Ryan. Barty, T. 

1884.1; Galloway. Beechey, F. W. 1842.1 ; 
Clark-Kennedy, A. 1875.1-1879.1 

Shetland Islands 

Marine fauna. Clarke, J. B. 1905.1 ; Le 
Danois. E. 1913.3, 1914.1; Low. G.1813.1; 
Neill, P. 1826.1; Pearcey, F. G. 1884.1; 
Saxby, H. L. 1866.1 ; Saxby, T. E. 1905.1 ; 
Traquair, R. H. 1896.1; Tulloch, J. S. 
1905.1; — Catalogue. Baikie, W. B. Add. 

1853.1 

Wales 

Vsk ^u’cr. Baker, W. 1847.1; Bladon, 
J. 1846.1 — Other localities. Barrington, 
D. 1767.1; Davis. J. F. 1841.1 {Tenby); 
Forrest. H. E. 1908.1; Grimble. A. 1904.1; 
Gunther. A. 1861.2, 1862.1; — Cardigan 
Bay. Walton, C. L. 1913.1 — Carmarthen 
(Co.) Williams, D. 1863.1 — Swansea Bay. 
Dillwyn, L. W. Add. 1831.1 

BULOABIA 

For fauna of Black Sea, see above under 
Black Sea. See also ChichofF, G. 1912.1 

COBSICA 

Marine fauna, chiefly. Caraffa, T. 
1902.1; Roule. L. 1900.2, 1902.2 LisF, 
1902.4 — Fresh-water fishes. Roule, L. 

1900.1 

DENMARK 

General treatises: Catalogues, lists, 
etc. Feddersen, A. F. 1879.1; Henriksen, 
H. P. 1904.1; Kroyer, H. N. 1838.1, 
1853.1; Muller, O. F. 1776.1, 1788.1; 
Ottcrstr0m. C. V. 1912.1; Schiddte, J. 
1878.1; Winther, G. P. 1879.1. 1882.1 
— General geographical treatise. Pontop- 
pidan. E. L. 1766.1, Add. 1763.1 

Bibliographies of zoological literature. 
Dahl. S. 1910.1; Gosch, C. C. 1870.1, 

1873.1. 1875.1 

Kitchen middens of the Stone Age. Peter- 
sen, C. G.. Winge <fe Winge 1888.1 ; Winge, 
A. H. 1903.1 

Marine fauna: including Cattegat and 
Skager Rack. Ascanius, P. 1772.1; Au- 
rivillius, C. W. 1898.1; Baden, H. T. 
1903.1; Boving, P. 1910.1; Bolling, - 
1868.1; Dobr6e. N. F. 1863.1; Faber, F. 
1828.4; Fiedler, H. V. 1866.1, 1870.1, 
1873.1; Gundel, E. V. 1888.1; Hansen, 
H. J. 1883.1; Hjort, J., & Gran, H. H. 
1900.1; Jensen, A. S. 1897.1, 1901.2, 
1905.3; Johansen, A. C. 1901.1; Johan- 
sen, A. C. & Neergaard-Meller, E. 1912.1- 
1913.1; Kroyer, H. N. 1861.1, 1868.1; 
Lonnberg, A. J. 1898.4, 1899.2, 1902.9; 
Liitken, C. F. 1865.1, 1873.2; Malm, A. 


\V. 1874.3; Otterstr0m, A, N. 1906.2; 
★Petersen, C.G. 1884.1-1903.2; Reinhardt, 

J. C. 1825.1, 1830.1, 1831. 1,.2, 1834.2, .3; 
Steenstrup, J. J., & Liitken, C. F. 1862.1; 
Bang, H. Add. 1823.1; Pontoppidan, E. 
L. Add. 1765.1; Trybom, F. Add. 1903.1 
— iSee also Baltic Sea and North Sea. 

Fresh- water fauna : Feddersen, A. F. 

1879.1, 1880.1, .2 

FAROE ISLANDS 

Marine fauna, chiefly. Collett, R. 
1904.1; Gaimard, J. P. 1842.1; Gun- 
ther, A. 1882.2; Holt, E. W. 1893.2, 
1898.5; Landts, -1800.1; Le Danois, 
E. 1913.3, 1914.1 — Skaarenis. Levander, 

K. M. 1900.4 — Early reference. Debes, 

L. J. Pre-Linn. 1673.1 


FRANCE 

General treatises : Acloque, A. 1900.1; 
^udouin, J. V., & Edwards, H. M. 1832.1; 
3eaumont, E. H. 1879.1; Blainville, H. 
VI. 1820.1; ★Blanchard, C. E. 1866.1, 
1880.1; Clement, A. L., & Troncet, L. J. 
1897.1; Crespon, J. 1844.1; Gervais, F. L. 

1848.2, 1859.2; ★Gervais, H. F., & Bou- 
art, R. 1876.1; ★Moreau, E. 1881.1, 
L891.2, 1892.1; Raveret-Wattel, C. 1900.1, 
Ud. 1909.1; Rolland.E. 1881.1; Vachal, 
\. 1899.1; Vallot, J. N. 1837.1, 1850.1; 
Holland, E. Add. 1877.1 ;• 

Miscellaneous and general, definite Loj^ii- 
ics not given. Bellotti, C. 1891.1, Jf^^.l; 
Blainville, H. M. 1820.1; Canu. E. 1893.1; 
:oste. J. J. 1855.2, 1861.1. 1866.2; De 
a Pylaie,- 1835.1; Desvaux, A. N. 
1851.1; Kunstler, J. 1908.2; Le Dano^. 
E. 1909.2, 1913.5; Le Grand d Aussy, P. 
1782.1; Pellegrin, J- 1912-16; Anon. 
166. — Bibliography. Henssan^ 

1771.1 — Vernacular names. Iheuraue, 

V. D. 1898.1 

Allier: Olivier, E. 1897.1, 1898.1, 

1913.1; Montlu(;on. General treatise. Vii- 
atte des Prugnes, R. 1897.1 
Alpes-Maritimes : Marine 
Vice. Deakin.R. 1866.1: 

Faquet, M. 1907.1; Perrot, L- 
f>iraud, V. 1911.1, 1912.1: ★Risso. -A. 

L810.1, 1820.1. 1824.1. 1826.1, 1840.2, 
jarato, - 1890.1 , 

Aridge: Marcailhou-d’Aymenc, ri. 

[899.1, .2 ^ * r 

Aude: Castelnaudary. Deperet, 

[885 1 

Auvergne: Bruyant, C. 1893.1, 1910.2, 

Bruyant. C., & Eusebio J- ’ 
r. 1903.1; Delarbre, A. Add. 1798.1 

Aveyron: Rouergue. La Blanchere, 

1872.5, 1873.2 

Bas8es-Pyr6n6e3: Bayonne. Darracq, 

J. 1860.1 u r* loni 1 

Belfort; {Territory). Roesch. U 19Ui.i 


,6 1- kunJer. J i908.4: Le Danois, 
’?9 i’ 4.1; Pellegrin, i & Lopp^, E. 

[4.1; Vaillant, L. L. 1901.1 
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Bouches-du-Rhdne : Marine fauna 

of Marseilles. Briot, A., <fe Gaver, F. 
1905.1; Bninnich, M. T. 1768.1; Gou- 
riet. E. 1890.1. 1893.1, 1894.4.- .9; Marion, 

A. F. 1883.1. 1887.1, 1894.10; RajTnond. 

- 1777.1; Sicard, A. 1865.1; Vayssi^re, 
A. 1908.1, .2; Rondelet, G. Pre-Linn. 

1555.1 

Bourbonnais: Berthoumicu, V. 

1899.1 

Brittany: Boulenger, G. A. 1899.10; 

Bureau, L. 1901.1; Guerin-Ganivet, - 

1912.1 

Calvados: Brasil, L., & Gadeau de 

Kerville, H. 1905.1; Gadeau de Kerville, 
H. 1898.1 

Charente: Lemarie, E. 1866.1 

Charente-Inf6rie\ire : Beltremieux, 

E. 1864.1; Lemari6, E. 1866.1 

C6te-d’Or: Vallot, J. N. 1836.1 

Dauphln6: C^pMe, C. 1905.1; Keil- 
hack, F. L. 1907.1: L6ger. L. 1910.4 

Deiix-Sdvres: Gelin, H. 1911.1; Le- 
mari6, E. 1866.1 

Doubs: General treatise. Olivier, E. 

1883.1 

Flnlstdre: Marine fauna. Borc6a. J. 
1904.4; Boulenger, E. G. 1911.1: Fabre- 
Domergue, P., & Bi^trix, E. 1896.1, .2; 
Gervais, F. L., & Gervais, H. F. 1876.1, 
1877.1; Le Danois, E. 1910.1; Vaillant, 
L. L. 1895.4; Anon. 155; Delage, Y. 
Add. 1914.1 

Garonne River: including Gironde R. 
Lafont, A. 1868.1; Laporte, E. 1853.1- 

1856.1, Add. 1853.1; Mourgue, M. 1901.2, 

1909.1 

Gironde: Marine fauna of Arcachon. 

Bert, P. 1866.2; Dur^gne, E. 1887.1, 

1889.1 — For Gironde R., see Garonne 
River. 

Hautes-Alpes: Blanchard, R., 

Richard, J. 1897.1 

Haute-Garonne: Belloc, E. 1911.1; 

Lahille, F. 1888.1 {Toulouse) ’, Noulet, J. 

B. 1891.1 (List.); Roulc, L. 1902.5, 1903.3, 

1904.1, 1905.1 

Haute-Vienne: Fournier, - 1860.1 

H^rault: Marine fauna of Cette. Cal- 
vet, L. 1905.1; Do9met-Adanson, P. 

1860.1 — Etang de Thau. Gouriet, E. 

1886.1, 1896.1,- .3 

Indre: Martin, R., &. RolUnat, R. 

1892.1, 1894.1 

Isdre : Charvet, P. A. 1846.1 ; Eynard, 
L. 1912.1; L^ger, L. 1905.1; Periier, L. 
1899.1; Piraud, V. 1909.1 

Jura: General treatise. Og^rien, - 

1876.1 

Landes: Adour River. Dubalen, - 

1878.1; Roule, L., & Caradaillac de, S. P. 
1903.1; Saint-Paul, G. D. 1902.1 

Languedoc: DoOmet-Adanson, P. 

1869.1, 1872.1, Anon. 756. 

Loire: Catalogue. Fourny-Dulys, 

1862.1, Add. 1864.1 


Loire River : Bureau, L. 1 89 1 . 1 . 1 895. 1 ; 
Marchand, E. 1897.1, 1901.1; Paratre, 

R. 1893.1; Pellegrin, J. 1900.2 

Loire-Inf6rieure: Bureau, L. 1890.1- 
1905.1; Desvaux. A. N. 1851.1, Add. 

1843.1 

Maine-et-Loire : Anjou R. Soland, 

A. 1869.1 

Manche: Marine fauna. chiejUj. 

Besnou, L. 1861.1; Gadeau de Ker\-ille, 
H. 1894.2, 1898.1; Jouan, H. 1860.1, .2, 

1874.1. 1884.1, 1895.1, 1900.1; Jourdain. 

S. 1879.1. .2; ★Le Danois. E. 1913 . 2 , . 4 ; 
Sivard de Beaulieu, G. 1851.1. 1852.1, 
1855.1; Tatihou I. Wuitner, E. 1912.1, 

1913.1 

Mayenne: List. Lambert, E. A. 1894.1 

Meurthe-et-Moselle: Chiefly Moselle 
River. Drouin de Bouville. R. 1902.1; 
Foumel, D. H. 1827.1; G^hin, J. J. 
1868.1; Hollandre, J. J. 1826.1. 1838.1; 
Ausonius, D. M. Pre-Linn. 1580.1 

Nord: Godon, J. 1905.1, 1908.1; N'or- 
guet, A. 1872.1 

Normandy: General treatise. Gadeau 
de Kerville, H. 1896.1 

Oise: Maillard, F. Add. 1852.1 

Orne; LetacQ, A. L. 1897.1, 1900.1, 

1907.1 

Pas-de-Calais: Chiefly marine fauna 

of Boulogne. Cligny, A. 1906.1, 1912.5; 
Giard, A. 1888.1. 1903.4. 1904.1; Gilson. 
G. 1908.2; Hallez, P. 1905.1; Catalogue. 
Sauvage, H. E. 1888.1, .6 

Provence: Reguis, J. F. 1877.1, 1882.1; 
Marion, A. F. Add. 1886.1 

Pyr6n6e8-Orientales: Companyo. L. 
1863.1; Fage, L. 1907.1; Marcailhou- 
d’Aym6ric. H. 1899.1. .2; Perpignan, 

River Tet. Steindachner, F. 1866.3 

Rh6ne River: Fournet, J. J. 1853.1 

Sadne-et-Loire : Gensoul, J. 1908.1 

{Monograph)', Grognot, — 1866.1 ; Quincy, 

C. 1907.1; Anon. 329, 452 

Sarthe: Anjubault, P. A. 1855.1; 

Gentil, A. 1884.1 

Savoie: Blanchard, R. 1896.1; C^p^de, 
C. 1905.1; Lac du Bourget. Fatio, V. 
1888.3 

Seine: {Dept.) Paris~Market fishes. 
Pellegrin, J. 1912.1 

Seine-Inf6rieure : Dieppe. Coulon, 

L. 1905.1; Saint-Vaast. {Catalogue) 

Malard, A. E. 1890.1 

Seine River: Gadeau de Kerville, H. 
1886.1; Mesaize,-, & Noel, - 1799.1 

Somme: Brandicourt, V. 1891.1, 

1897.1; Abbeville. Catalogue. Baillon, 
L. 1833.1; Amiens. Dubois, M. 1879.1; 
Duchaussoy, H. 1891.1 

Tam: Caxaven-Cachin, A. 1895.1, 

1903.1; Thomas, P. 1881.2 

Var: Doublier, - Add. 1853.1 

Vaucluse: Reguis, J. F. 1896.1, 1898.1 
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Faima — ConVd. 

Vendde: Gdin, H. 1911.1; Lemari6, 
E. 1866.1 

Vienne: Lemari6, E. 1866.1 

Yonne: Bert, P. 1879.1, Add. 1864.1; 
Moreau, E. 1898.1 

GERMANY 

Bibliography. Buchenau, F. 1897.1; 
Muller, J. (librarian) 1883.1 

Distribution. Agassiz, J. L. 1862.1; 
Eckstein, K. 1905.1; Schulze, E. 1890.1; 
Wittmack, M. C. 1875.3 

Miscellaneous and general. Birkholz, J. 
C. 1770.1; Raschke, W. 1907.1, 1909.1; 
Wimmer, J. 1903.1, 1905.1; Zacharias, 
E. O. 1891.1 

Early natural history writings in Pre- 
Linn, section. Baldner, L. 1666.1 ; Hilde- 
garde Pinguia 1533.1; Mareschalcus, N. 

1517.1 — Moselle R. Ausonius, D. M. 
1580.1; Figulus, C. 1540.1 

Marine fauna 

Popular general treatise. Henking, H. 

1899.1 

East Coast or Baltic Sea fauna: Etzel, 
A. 1859.1 — Schleswig-Holstein. Briis- 
sow, - 1879.1; Kiel. Brandt, K. 1897.1; 
★ Meyer, H. A., & Mobius, K. 1865.1 — 
Pomerania. Stettiner Haff. Brandt, K. 
1896.1; Leba See. Holland, T. 1879.1; 
Riigen 1. Muller, G. W. 1909.1; Miinter, 
J. A. 1871.1, .2, 1876.1 — East Prussia, 
Frische Haff. Brauer, A. 1905.1; Kuri- 
sches Haff. Seligo, A. 1894.2 
See also Baltic Sea, above. 

West Coast or North Sea fauna: Prus- 
sia, Hannover, East Friesland. Ehlers, E. 
H. 1886.1 — East Friesian Is. Schneider, 
O. 1898.1 — Helgoland. Ehlers, E. H. 
1878.1; Heincke, F. 1894.1, 1897.1; 
Hoffmann, F. 1829.1 — Schleswig-Hol- 
stein, Biisum. Pansch, A. 1868.1 — See 
also North Sea, below. 

Fresh-water fauna 

General treatises : {Technical) Gun- 
ther, A. 1855.1; Matschie, P., Reichenow, 
A., Tornier, G., & Pappenheim, P. 1909.1; 
Pappenheim, P. 1909.1; Schulze, E. 
1889.1—1892.1 — See also *'Die Susswasser- 
fische von Mitteleuropa,” at beginning of 
this section of Fauna, Europe. 

Popular general treatises. {Text in Ger- 
man.) Alvenstod, S. M. 1837.1 ; Baldner, 

L. 1903.1; Bloch, M. E. 1780.1-1785.2; 
Fechner, H., & Paeske, C. 1909.1; Floe- 
ricke, K. E. 1913.1; Grimm, E. 1906.1; 
Hoffbauer, C. 1912.2; Nitsche, H. 1898.1, 
1909.1; Reichenbach, H. G. 1842.1; 
Seligo, A. 1891.1; Walter, E. 1913.1, .2; 
Walther, F. L. 1820.1; Weber, J. C., & 
Kranz, C. A, 1870.1 

Various rivers and localities: Bremen, 
{Free City.) Borcherding, F. 1890.1; 
Heincken, P. 1837.1 R. Dahl, F. 

T, 1889.1, 1893.1; Ehrenbaum, E. 1896.1; 
Lohmeyer, C. F. 1907.1 — Hamburg, 
{Free City.) General treatise. Kraepelin, K. 

1901.1 — Main R. Buxbaum, L. 1892.1- 


1904.1; List. Leiblein, - 1853.1 — 

H. Bergner, J. 1906.1; F., H. 1897.1; 

Lauterbom, R. 1904.1-1906.1; Leuthner, 
F. J. 1877.1 {Gen. treat.); Leydig, F. 
1882.1; Sander, H. 1781.1 — Weser R. 
Hapke, L. 1876.1-1913.1; Lohmeyer, C. 
F. 1907.1 

Alsace-Lorraine: {Imp. Terr.), Al- 

sace. Martin, D. 1897.1; Reiber, F. 
1887.1; Wackenheim, M., & Engmann, 
P. 1911.1 — Lorraine. Barbiche, - 1887.1 
{NiedR.); Buc’Hoz, P. J. 1771.1; God- 
ron, D. A. 1862.1; Schatz, G. 1908.1; 
Anon. 337 


Baden: {Grand Duchy) Schlesinger, 

F. W. 1900.2; Anon. 218 

Bavaria: {Kingdom) General treatises. 
Fraisse, P. H. 1880.1; Reider, J. E., 
Hahn. C. W. 1834.1; Rush, N. 1878.1; 
Schrank, F. Add. 1798.1 — Various locali- 
ties. Agassiz, J. L. 1828.1; BUchele, J. 

1860.1 {Iller R.); Faist, A. J. 1871.1; 
Furnrohr, A. E. 1847.1; Grandauer, A. 
1853.1; Hofer, B. 1908.2 {Ammersee); 
Jackel, A. J. 1864.1; Koch, C. L. 1840.1; 
Kiister, H. C. 1840.1; Lori, F. A. 1871.1; 
Rosenhauer, W. G. 1858.1; Schaeffer, J. 
C. 1761.1; Spannagel, - 1859.1; Waltl, 
J. 1872.1; Weber, J. C. 1851.1; Wiede- 
mann, A. 1885.1; Wispauer, J. 1880.1 
{Kbnigssee); Zenk, F. 1889.1 — Early 
references. Meichelbeck Pre-Linn. 1753.1; 
Rumpler, A. Pre-Linn. 1500.1 

Brunswick: {Duchy) Kybitz, C. W. 
1893.1; Gosky, M. Pre-Linn. 1650.1 

Hesse: {Grand Duchy), Mainz. Nau, 
B. 1788.1 — Wetterau, Upper Hesse. 
Jager, K. 1858.1; Fabricius, P. Pre-Linn. 

1749.1 

Mecklenburg-Schwerin : {Grand 

Duchy) Blanck, A. 1881.1; Boll, E. 
1858.1, 1859.1; Jesse, R. 1903.1; Siems- 
sen, A. C. 1794.1 


Prussia (Kingdom) 

General treatises. Bujack, J. G. 1837.1; 
Lorck, C. G. 1834.1 

Brandenburg: {Prov.), General trea- 

tise. Schulz. J. H. 1845.1 —Bibliography. 
Matzdorff, C. 1900.1 ; Pappenheim, K. 
1902.1 — Other papers. Friedel, E. 1869.1, 
1880.1; Peters. W. C. 1875.2 

East Prussia: {Prov.) Bock, F. S. 
1784.1; Rathke, M. H. 1^6.1 

Hannover: {Prov.) Borcherding, F. 

1887.1 {Bederkesaer See); Lons, H. 1905.1- 
1907.2; Lohmeyer, C. F. 1873.1; Schrei- 
ber, C. 1849.1 {Werra R.); Anon. 88 

Hesse-Nassau: {Prov.), General tre^ 

tise. Kirschbaum, C. L. 1863.1 —Btb^ 
liography. Ackermann, K. 1884.1 Van^ 
otw papers. Borggreve, B. 1897.1; Bmto, 
P. T. 1868.1; Metzger, A. 187K./; 

Schwaeb, W. 1851.1; Zenk, F. 1889.1 

Pomerania: (Pror.), 

Berghaus, A. 1877.1; Bo**- ^ 1 

Kammerer, P. 1901.2; Samper 
— MadU-See. Eckardt, R. 1875.1-1878.3, 
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Grube. A. E. 1875.1 ; Samter, M. & Welt- 
ner, W. 1905.1 

Rhine Province or RhenUh Prussia 
(Rheinland) , Duis^rg. Merrem, L. 1789.1 ; 
Schaeffer, J. C. 1760.1 — Koblenz district, 
Kreuznach. Geisenheyner, L. 1888.1 — 
Laachersee. Thieneniann, A. 1911.3, 
1912.5, 1914.1 — Tycves district. Schaefer, 
M. 1844.1; Schnur, - 1847.1 : Weber, C. 
O. 1862.1 

Saxony: (Prov.), Magdeburg. Ebeling, 
C. W. 1871.1. .2 

Schleswig-Holstein: (Prov.), Xeu- 

stadt. Duncker, G. 1896.2, 1904.2 — Tra- 
vemunde. Lenz, H. 1880.1; Milde, C. J. 

1873.1 — Ploner See. Zacharias, E. Q. 
1893.2, 1903.1 — Early refs, in Pre-Linn. 
section. Kannegiesser, G. H. 1750.1; 
Schonevelde, S. A. 1624.1 

Silesia: (Prov.), General treatises. Gin- 
ger, C. W. 1833.1; Heinrich, A. 1856.1; 
Schilling, P. S. 1839.1; Weigel. J. A. 

1806.1 — Various papers. Boerner, J. C. 
1781.1; Endler, F. G., & Scholz. F. P. 
1809.1; Grube. A. E. 1867.1. 1870.1; 
Kaluza, A. 1815.1; Knauthe. K. 1890.2 
— Early references. Henelius, N. Pre-Linn. 
1704.1; Schwenckfeld, C. Pre-Linn. 

1603.1 

Westphalia: (Prov.) Landois. H. 

1871.1. 1874.1; Moyer. C. F. 1798.1; 
Reeker, H. 1892.1; Seetzen, U. J. 1794.1, 
1795.1; Suffrian, - 1846.1 ; Thicnemann, 
A. 1911.4, 1912.1, .2, .4 — Salt-well fauna. 
Schmidt, R. 1913.1; Thienemann, A. 

1913.1 

West Prussia: (Prov.) Bock, F. S. 
1784.1; Rathke, M. H. 1846.1; Seligo, 
A. 1904.2 (Weilsee)\ Treichel, A. 1893.1 

Reuss-Gera-Schleiz : (Princip.) , 

Gera. Burckhardt. C. F. 1860.1 

Saxe-Coburg-Gotha: (Duchy) , Seeberg . 
Zahn, G. Add. 1901.1 

Saxony: (Kingdom), Bibliography. 

Fiskel, J. 1902.1 — Various papers. Leske, 
N. G. 1774.1; Meyer. A. B.. & Helm, F. 
1896.1; List. Reibisch, J. 1868.1 — Early 
ref. Lehmann, C. Pre-Linn. 1699.1 — See 
also Saxony (Prov.), under Prussia. 

Wiirttemberg : (Kingdom), General 

treatise. ★Giinther, A. 1853.1 — Various 
papers. Klunzinger, C. B. 1881.1 ; Koenig- 
Warthausen, R. 1896.1; Piesbergen, F. 
1886.1; Tscherning, F. A. 1899.1; Vee- 
senmeyer, - 1859.1, 1884.1; Wild, G. 
1903.1; Anon. 713. — Neckar River. 
Giinther, A, 1853.1, 1857.1; Krauss, F. 

1863.1- 1865.2 

GBXECE 

General treatises, catalogues, etc. Helde- 
reich, T. 1878.1; Hoffman, H. A., & Jor- 
dan, D. S. 1893.1 — Bibliography. Koraes, 
A. 1809.1 — Nomenclature. Bik^las, D. 

1878.1 — Various localities. Apostolid^s, 
N. C. 1883.1. 1892.1; Bibron, G., 
Bory de Saint-Vincent, J. 1833.1; Borj' 
de Saint-Vincent. J. 1832.1; Erhard, 
(Dr.) 1858.1; Riggio, G. 1894.1; Wilde. 


W. R. 1840.1; Bent. T. Add. 1889.1 — 
Corfu 1. Martin, M. 1834.1; Sauvage, 
H. E. 1880.4 — Aspropotamos River. 
Steindachner, F. 1896.1 

HOLLAND, see NETHERLANDS 

ICELAND 

Popular general treatises. Faber, F. 
1829.1; Horrebov, N. 1758.1 ; Mohr, N. 
1786.1; Scemundsson, B. 1909.1 — 
Marine fauna, chiefly. Bleeker, P. 1873.6; 
Fabricius, O. 1824.1; Holt, E. W. 1893.2; 
Johansen, A. C. 1903.1; Le Danois, E. 
1913.3, 1914.1; Llitken, C. F. 1876.1, 
1877.2, 1880.2, 1898.1; Pietschmann. V. 
1906.1; Reinhardt, J. C. 1832.1; Seb- 
mundsson, B. 1897.1, 1901.1, .2, 1907.1, 
1913. 2, .3; Schmidt, [E.] J. 1904.1; So- 
lander. D. C. 1772.1; Tr^houart. F. T. 
1838.1; Gaimard, P. Add. 1838.1 — 
Works of travel, etc. Olafsen, E. 1774.1; 
Olavius, O. 1787.1; Peyronie, G. 1832.1; 
Anderson. J. Pre-Linn. 1746.1; Olafsen, 
J. Pre-Linn. 1737.1 

ITALY 

General treatises: Text in Italian: 
Barbieri, C. 1907.3; ★Bonaparte, C. L. 

1832.1, 1841 . 6 ; Canestrini. G. 1870.1; 
★Costa. O. G. 1829 . 1 ; Griffini. A. 1903.1 

General treatises: fresh-water fishes. ★Ca- 
nestrini, G. 1866.1. 1866 . 2 ; Plehn, M. 
1908.1; ★Supino, F. 1916.1 
Bibliographies. Cavanna, G. 1880.1; 
McKenzie, K. 1905.1; Serpe, G. 1788.1 

Misc. and general: Marine fauna of 
various localities. Bonelli, F. A. 1819.1; 
Carrucio. A. 1912.1; Coste, J. J. 1855.2, 

1861.1. 1866.2; Filippi. F., & Verany, J. 
B. 1859.1; Franco, G. 1911.1; Giovene, 
G. M. 1829.1; Parona, C. 1908.1 — See 
also Adriatic Sea under Mediterranean. 

Fresh-water fauna of various localities. 

Giglioli, E. H. 1879.1, 1880.1; Heckel, J. 
J. 1844.1; Martens, E. 1857.1; Pavesi, 
P. 1880.3; Distribution. Vinciguerra, D, 

1905.1 

Early references in Pre-Linn, section. 
Robinson, T. 1717.1; Salviani, H. 1554.1 

Bergamo: (Prov.) Ger\*asoni, T. 1899.1 

Caserta: (Prov.), Gulf of Gaeta. Gior- 
dano, D. 1890.1 

Como: (Lake and Prov.), Lake of Como. 
Barbieri, C. 1907.1, 1908.3; Bellotti, C. 
1906.1; Besana, G. 1901.1, 1908.2; 
Gatti, M. A. 1897.1; Monti, M. 1846.1, 
1864.1; Zacharias, E. O. 1905.2; Anon. 
420. — Early references to Lake Como in 
Pre-Linn, section. CamilH, C. 1561.1; 
Giovio, B. 1524.1; Giovio, P. 1561.1 — 
Lake Varano. Bellotti, C. 1904.1; Chiappi, 
T. 1902.1; Mazzarelli, G. 1906.1 

Ferrara: (Prov.), Lake Comacchio. 
Bullo, G. S. 1894.1; Montanus, E. 1911.1; 
Verga, D. 1841.1 

Garda Lake: (Benaco lake) Betta, F. 
E. 1891.1; Gatti, M. A. 1897.1; Heckel, 
J. J. 1851.1, 1852.5; Holland. T. 1879.1; 
Kammerer, P. 1908.1 ; Volta, G. S. 1789.1 ; 
Zacharias, £. O. 1905.2 
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Fauna — ConVd. 

Genoa: {Prov.), Gulf of Genoa. Ariola, 
V. 1904.1-1913.1; Bonaparte, C. L. 
1842.2; Canestrini, G. 1861.1-1864.1; 
Damiani, G. 1896.2, .5; Faujas de Saint- 
Fond. B. 1806.1; Parona, C. 1909.1; 
Perugia, A. 1897.1; Ramorino, G. 1861.1; 
Sassi, A. 1846.1, .2; Spinola, M. 1807.1; 
Verany, J. B. 1846.1; Vinciguerra, D. 

1879.1, 1883.2 

Liguria: see Genoa. 

Lombardy: (Comp.), see also Bergamo, 
Como, Mantua and Sondrio Provinces. 
FUippi, F. 1844.1, 1861.3; Pavesi, P. 
1896.1 ; — *'Insuhria," General treatise, text 
in Latin. Scopoli, G. A. 1786.1 

Lugano Lake: see under Switzerland, 
Ticino. 

Maggiore, Lake: Zacharias, E. O. 

1905.2; Moriggia, P. Pre-Linn. 1603.1 

Mantua: {Prov.) Ottoni, G. 1852.1 

Modena: {Prov.), Catalogue. Bonizzi, 
P. 1869.1 — Other papers. Canestrini, G. 

1864.1, 1865.1; Picaglia, L. 1907.1 

Naples: {Prov.), Marine fauna of Gulf 
of Naples. Borc6a, J. 1907. 2, .3; Briicher, 
K. 1912.1; Costa, A. 1857.1, 1871.1; 
★Costa, O. G. 1829.1-1868.1; Emery, C. 
1880.1; Giglioli, E. H. 1882.1, 1883.1; 
Lo Bianco, S. 1908.1-1911.2; Raffaele, 
F. 1887.1, 1888.1, 1889.1; Anon. 735 — 
Lake of Fusaro. Carazzi, D. 1900.1 — 
Capri I. Lo Bianco, S. 1901.1-1904.1 

Padua: {Prov.) Arrigoni degli Oddi, 
E. 1895.1 — Euganean Hills. Issel, R. 
1901.1 — Lake Arqud. Canestrini, G. 
1866.3; Nardo, G. D. 1865.1 ; Visiani, R. 

1865.1, 1^66.1 

Perugia: {Prov.), Lake Trasimeno or 
Perugia. Filippo, S. 1892.1; Misuri, A. 
1915.1; Spariani, A. 1880.1 

Piedmont: {Comp.) Festa, E. 1892.1; 
Filippi, F. 1859.1; Gioma, M. E. 1804.1; 

— Aosta valley, Turin Province. Pavesi, P. 

1904.1 

Roma: {Prov.), Marine fauna. Car- 
ruccio, A. 1896.1, 1912.1; Diorio, V. 
1869.1; Vescovi, P. 1896.1 — Tiber R. 
and Pontine marshes. Vinciguerra, D. 

1900.1, 1902.1 

Sondrio: {Prov.) Carlini, A. 1888.1; 
Galli-Valerio, B. 1910.1; Monti, M. 
1864.1; Anon. 420. 

Teramo: {Prov.), Fresh-^water fauna. 
Gatti, M. A. 1896.1 — Synopsis. Lopez, 

C. 1893.1 

Tuscany: {Comp.), and Tuscan Archi- 
pelago. — Groseiio, Prov., Orbetello Lagoon. 
Biozzi, B. 1880.1 — Caldana. Bonaparte, 
C. L. 1840.5 — Gi^lio I. Borsieri, C. 
1904.3 — Amo River. Canestrini, G. 

1867.1 — Arrezo Prov. Ceoconi, G. 1903.1 

— Elba I. Damiani, G. 1892.1-1913.1 — 
No def. loc. Senna, A. 1913.1 

Umbria ; see Perugia. 

Venetia: {Comp.), see Padua, Venice, 
Verona, and Vicenza Provinces. 


Venice: (Prov.), Fresh-water fauna. 
Heckel, J. J. 1851.3; Martens, E. 1858.1; 
Ninni, E. 1907.1 — Marine fauna of Gulf 
of Venice. Bnisina, S. 1870.1; Chiere- 
ghini, S. 1870.1; Grisellini, F, 1766.1, 
1768.1, .2; Naccari, F. L. 1822.1-1824.1; 
Nardo, G. D. 1841.1, 1847.2, .3, 1873.1; 
Ninni, A. P. 1870.1. 1872.3, 1877.1; Ninni, 
A. P., <fe Trois, E. F. 1880.1 {Catalogue.)', 
Ninni, E. 1900.1, 1904.2, 1906.2; Olivi, 
G. 1792.1, 1796.2; Asseler, T. Pre-Linn. 
1686.1; Donati, A. Pre-Linn. 1631.1 

Verona: {Prov.) Betta, F. E. 1862.1, 

1863.1. 

Vicenza: {Prov.) Alverk, A. [n. d.]; 
Serpe, G. 1788.1; Torossi, G. B. 1887.1, .2 

LUXEMBURG 

General treatise. La Fontaine, A. 1865.1 
— Sauer River. Ferrant, V. 1896.1 

MALTESE ISLANDS 

Malta, and Gozo: Catalogues with 
vernacular names. Barbaro, G. C. 1869.1; 
Gulia, Gavino. 1860.1, 1861.1, 1862.1; 
Trapani, G. 1838.1 — Bibliography. Gulia, 
Giov. 1909.2 — Gozo I. Gulia, Giov. 
1909.1-1910.1 — Malta I. Adams, A. L. 
1870.1 ; Gulia. Gav. 1868.1-1877.1 ; 
Martin, M. 1834.1; Vinciguerra, D. 

1883.2 — See also Sicily, below. 


MEDITERRANEAN SEA 

See also under surrounding countries 
and islands. 

General treatises. ★Carus, J. V. 1893.1; 
★Doderlein, P. 1881.1; Gouriet, E. 
1894.11 — Various papers. Canestrini, 
G. 1864.2, .3, 1865.1, 1868.1, .2; Carpenter, 
W. B. 1872.1; Cuvier, G. 1814.2; For- 
sk&l, P. 1775.1, 1776.1; Geoffroy-Saint- 
Hilaire. I. 1827.1; Giglioli, E. H. 1884.1, 

1889.1, 1893.1; Kyle, H. M. 1913.1; 
Marion, A. F. 1883.2; Ostenfeld, C. E. 
1912.1; Richard, J. 1905.1; Roule, L. 

1907.1, 1909.3, 1910.1: Sars, M. 1856.1; 
Schoondermark, I. J. 1873.1; Vinciguerra, 

D. 1883.1, 1909 . 1 —/n^uencc o/ Suez 

Canal on intermigrations of M editerr<mecm 
and Red Sea faunas. Krukenberg, C. r • 
Add. 1882.1 — EaWy references ^ Pre- 
Linn. section. Belon, P. 1553.2; Dapper, 

O. 1693.1: Gilles, P. 1535.2 

Adriatic Sea: Catalogues, genial 

treatises, etc. Pop. treat, in English. Faber, 
G. L. 1883.1; Technical treatises in 

Italian. Nardo, G. D. 1860.1 ; 

E. 1912.1; Olivi, G. 1792.1, 1796.2, 
Perugia, A. 1866.1, 1881.1; StoMich, M. 
1880.2; Trois, E. F, 1875.1; Commerit 
on Stossich, M. 1880.2 Kolombatovie, J. 
1880.1 

Various papers. Brunnich, M. T. 
1- Cnri C. J. 1910.1; Lambl, U. 
I854]l; Michahellis. C. W. 1829.W830.2; 
Nardo, G. D. 1824 . 1 - 1826 . 1 ; Ninm. A. 

P. 1872.1, 1882.1, .2, 1883.1, 1903.^ Ninni. 

E. 1903.4; Paolucci, C. 1908.1 : PaoIucc^ 

L. 1901.1, 1910.1; Paron^ • V 9 A 
rugia, A. 1889.1-1892.1; Renier, S. A. 
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1847.1; Schmarda, L. K. 1847.1; Seno- 
ner, A. 1868.1; Steindachner, F, 1883.1; 
Steindachner, F., & Kolombatovid, G. 
1884.1; Steuer. A. 1913.1. 1914.1; Trois, 

E, F. 1867.2-1909.4; Volpi, - 1796.1 — 
Comparison with North Sea fauna. Sara, 
M. 1850.1 — Early ref. Giovio, P. Pre- 
Linn. 1527.1. 

MONACO 

See also r^ghhorxng localities such as Nice 
under France, Alpes-Maritimes, above. 
Fage, L. 1910.1; Perty, J. A. 1832.1. 

NETHERLANDS 

General treatises: Aalderink. H. 

1899.1; Anslijn, N. 1820.1, 1828.1; 
Schlegel, H. 1862.1, 1869.1, 1870.1. 

Catalogues, lists, etc. Bemmelen, A. 
1866.1, .2; Bennet, J. A., & Oliver, G. 
1824.1; Man. J. C. 1870.1; Redeke, H. 
C. 1915.1; Anon. 379, Bibliography 
Anon. 127. 

Early references in Pre-Linn, section. 
Gronovius, J. 1741.1; Gronovius, L. 
1757.2; Guicciardini, L. 1648.1. 

Fresh-water fauna: Ende, W. P. 

1851.1; Hoek, P. P. 1891.4; Macks, J. 
A. 1878.1; Pleyte, W., & others. 1895.1; 
— Groningen {Prov.), List. Swinderen, T. 

1826.1. 

Marine fauna: {chiefly.) Beaufort, L. 

F. 1911.1; Boeke, J. 1906.1; Hasselt, A. 
W. 1855.1; Hubrecht, A. A. 1878.1; 
Kerbert, C. 1884.1; Lidth de Jeude, T. 
W. 1889.1; Loman, J. C. 1900.1; Mait- 
land, R. T. 1851.1 ; Redeke. H. C. 1900. 3. 

1904.1, 1905.3, 1911.2; Reuvens, C. L. 
1897,2 ZuyderZee: Hoek. P. P. 1890.2, 
.3,1892.1; Redeke. H. C. 1908.1; Tesch, 
J. J. 1914.1; Weber, M. C. 1902.1. 

NORTH SEA 

See also under surrounding countries. 

Literature of the ten principal food fishes. 
★Hoek, P. P. 1903.1 — Comparison uith 
Adriatic Sea. Sars, M. 1850.1 — Plankton 
investigations. Boeke, J. 1906.1; Ehren- 
baum, E. 1911.4; Hoek, P., & Ostenfeld, 
C. 1906.1 (Catalogue); Ostenfeld. C., <& 
Wesenberg-Lund, C. 1909.1; Riddell. W. 

1912.1. 

N orth Sea fauna: biological and physical 
conditions, investigations, etc. Bowman. A. 
1914.1; Cordeaux, J. 1866.1; Cunning- 
ham, J. T. 1895.2, .3, .7; Cunningham. R. 
O. 1895.1; Dampf, - 1908.1; Day. F. 
1884. 5,. 7; Dreyer, A. 1905.1 ; Garstang, 
W. 1909.2; Holt, E. W. 1891.2; John- 
stone, J. 1903.3, 1904.5; Jungersen, H. 
F. 1898.1. 1899.1, 1905.1; Karsten. G. 

1880.1, 1882.1; Kollmann, E. 1909.1; 
Lakowitz, C. 1908.1; Lee. R. M. 1909.1- 
1912.1; Mann. A. T. 1780.1; Redeke, 
H. C. 1911.3, .4, Catalogue 1915.1; Strodt- 
mann, S. 1908.1; Wollman, E. 1M8.1; 
Zernov, S, A. 1913.2. 

NORWAY 

General treatises: ★Collett. R. 

1871.1. 1874.1, 1875.2; Lilljeborg, W. 

1884.1; Wright. W. 1893.1. 


Early natural histories, Pre-Linn, sec- 
tion. Pontoppidan, E. 1752.1 ; Ramus, J. 

1715.1. 

Distribution. Collett. R. 1874.1, 1875.2, 
.3; Hellaild, A. T. 1908.1; Kiaer, H. 

1905.1 - Evidence for a Scottish-N orwe- 
gian land bridge. Stejneger, L. 1909.1. 

Worls of travel and sport with incidental 
references to the fauna. Brian, A. 1905.1; 
Fabricius. J. C. 1779.1, 1785.1, 1802.1; 
Friis, J. A. 1876.1; Heuglin, M. T. 1872.1, 
1874.1; Rasch, H. H. 1836.1; Rekstad, 
J. B. 1906.1. 

Popular sporting works. (Text in Eng- 
lish) Bowden, J. 1869.1; Lloyd, L. 
1867.1; Sandeman, F. 1895.1. 

Marine fauna of various localities: 
Ascanius, P. 1772.1; Berthoule, A., & 
Vaillant, L. 1889.1 ; Brunchorst, J. 1898.1 ; 
★Collett, R. 1871.1-1913.1; Duben. M. 
W. 1844.1-1845.2; Duben, M. W.. & 
Koren, J. 1844.1. 1845.1, .2; Esmark, L. 

1844.1. 1862.1, 1871.1; ★Grieg. J. A. 

1886.1- 1913.1. Add. 1913.1; Gunner, J. 

E. 1763.1-1770.2; Hjort, J. 1895.1, 

1907.1. 1908.2, 1909.1 ; Hjort. J., & Gran. 
H. H. 1900.1; Lindman, C. A. 1883.1; 
Nordgaard, O. 1896.1-1914.1; Sars, M. 
1867.1; Sundevall, C. J. 1840.2 — See 
also North Sea. For Skagerak, see under 
Denmark. 

Fresh-water fauna of various localities: 
Gaimard, J. P. 1842.1; Hintze, A. 1894.1; 
Huitsfeldt-Kaas, H. 1906.1; Kr 0 yer. H. 
N. 1847.1; Liljeborg, N. 1844.1, 1845.1; 
Prenthun, J. 1905.1. 

Finmarken: Chiefly marine fauna. 

Collett, R. 1913.1; Esmark, L. 1868.1, 
1875.1; Iversen, T. 1907.1, 1909.1; 
Leem, K. 1767.1 ; Malmgren, A. J. 1868.1 ; 
Prytz, L. J. 1821.1; Sars, G. O. 1879.3, 
1883.1; Lemnius, C. Add. 1767.1. 

Trondhjem: Chiefly fauna of Trond- 
hjems-fiord. Dahl. K. 1903.2; Huils- 
feldt-Kaas, H. 1913.1; Nordgaard. O. 

1909.2. 1914.1; Storm, V. J. 1883.1, 
1884.1; Swenander, G. 1906.1. 

PORTUOAL 

Catalogues: Capello, F. 1868.1, 1870.1, 
.2. 1873.1, 1876.2, 1881.1; Seabra, A. F. 
1911.1; Steindachner, F. 1864.3; Vieira. 
L. 1894.2, 1897.1, 1898.1, 1900.1. 1901.1 
— Prologue to catalogue of Capello, F. 
Bocage, J. 1881.1 — Appendices to cata- 
logue of Capello. Osorio, B. 1886.1, 1894.1, 

1895.3. 1897.1, 1906.4. 

Fresh-water fauna : Catalogues. Stein- 
dachner, F. 1864.3; Vieira, L. 1894.2 — 
Other papers. MoUer, A. F. 1894.1 ; Nobre, 
J. 1894.1, 1909.1; Steindachner, F. 1866.1, 
.5; Vandelli, D. 1797.1 — Duero, Gua- 
diana, and Tagus Rivers. Steindachner. 

F. 1865.1, 1866.4. 

Marine fauna: Bocage, J. V.. A 
Capello. F. 1864.1, .2, 1866.1; CapeUo, F. 

1868.2- 1870.4; Cligny, A. 1905.1. Add. 
1913.1; Girard, A. A. 1892.1-1895.1; 
GuimarSes, A. R. 1882.1; Holten. H. S. 
1802.2; Lutken. C. F. 1894.1; Neuville 
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Fauna — Cont'd, 

H. 1897.2; Nobre, A. 1895.1, .2, 1897.1; 
Osorio, B. 1897.1, 1906.2, 1909.1. 1911.1; 
Seabra, A. F. 1913.1; ★Steindachner, F. 
1867.3; Vieira, L. 1897.1-1901.1; Wright, 
E. P. 1868.1. 

Algarve: {Prov.) Almeida, F., & 
Chagas, R. 1892.1; Bonnet, C. 1850.1; 
Capello. F. 1870.3; Girard, A. A. 1892.1; 
Nobre, A. 1895.5; Anon. 426. 

RUMANIA 

Fresh-water fauna: General treatise. ★An- 
tipa, G. 1909.1 — Various papers. An- 
tipa, G. 1894.1-1911.1; Maksimov, N. 
E. 1909.1-1913.2; Dobrudja, Tultcha. 
Steindachner, F. 1863.11. 

For marine fauna, see Black Sea, above. 

RUSSIA 

For Asiatic Russia; see Russian Central 
Asia, and Siberia under Asia. 

General treatises: Text in French. 

★ Berg, L. S. 1912.2; Blanc, E. 1900.1 — 
Text in Russian. ★Gracianov, V. 1. 1907,5 ; 
Sabanyeev, L. P. 1874.1, 1911.1; Varpak- 
hovskii, N. A. Add. 1898.1; Comment on 
Gracianov. Berg, L. S. 1909.4. 

Bibliography; resume of Russian re- 
searches in biology, limnology, etc. Pogor- 
zelskij, V. A. 1904.1; Schokalsky, J. M., 
& Schmidt, P. J. 1907.1; Varpakhovskii, 
N. A. 1888.1. 

Works of travel with references to the Rus- 
sian fauna. D^midoff, A. N. 1840.1; 
Georgi, J. G. 1797.1 ; Gmelin, S. G. 1770.1 ; 
Guldenstadt, A. 1787.1; Lepekhin, I. I. 
1774.1; Pallas. P. S. 1771.1, 1788.1. 

Miscellaneous items. Forsstrom, O. A. 
1895.1; Golowatschow, A. 1857.1; Gra- 
cianov, V. I. 1904.1, 1907.1, .4; Hofer, J. 
1909.1; Jablonskii, N. I. 1907.1 (AfarA:a- 
Kul See); Richters, F. 1890.1; Ruzsky, 

M. D. 1887.1; Varpakhovskii, N. A. 
1889.1; Zograf. N. Y. 1895.1, 1896.1. 

Archangel: (Govt.) White Sea or Kare- 
lian coast. Bergroth, I. O. 1895.1; Chy- 
denius, J. J., <fe Furuhjelm, J. E. 1859.1; 
Nylander, W. 1852.1; Rosberg, J. E. 
1892.1 — Kolgujefl. Mikhailovskil, M. M. 
1903.3 — Petschora R. Varpakhovskii, 

N. A. 1901.1. 

Baltic Provinces: Seidlitz, G. 1877.1 

— Duna R. Plater, A. 1861.1 — Esthonia, 
Gulf of Finland at Reval. Schneider, G., 
Levander, K. M., Husen, E., & others. 
1908.1 — Gulf of Riga. Schweder, G. 

1893.1, 1894.1, 1911.1— LaAre Peipus. 

Baer, K. E. 1851.1; Zur Muhlen, M. 
1908.3, 1911.27 — Livonia. Bruttan, - 
1888.1; Dybowski, B. I. 1864.1; Fischer, 
J. B. 1791.1; Mierzejewski, L. 1910.1 
(Oesd /.); Schneider, G. 1909.1, 1911.1 

— St. Petersburg Govt. Fischer, J. 1875.1 ; 
Kessler, K. T. Add. 1864.1 — Courland. 
Rhanseus, S. Pre-Linn. 1725.1. 

Caspian Sea: Baird, S. F. 1873.12; 
Berg, L. S, 1913.5,. 12; Borodin. N. A. 

1896.1. 1904.1, 1906.2, 1906.1; Eichwald, 
C. E. 1838.1, 1841.1, 1842.1; ★Kessler, 


K. T. 1877.1; Knipovich, N. M. 1904.1- 
1906.1; .★Lonnberg, A. J. 1900.2, .10; 
Satunin, K. A. 1907.1; Sodoffsky, W. 
1849.1; Suvorov, E. K. 1910.1, 1913.1 — 
Comparison with Baltic Sea. Lonnberg, A. 
J. 1899.6 — Comparison with Black Sea. 
Kessler, K. T. Add. 1874.1 — Early ref- 
erence. Olearius, A. Pre-Linn. 1662.1. 


Caucasus: (Govt.), see also Black and 
Caspian Seas. Berg, L. S. 1899.1, 1906.1, 

1910.2, 1913.6; Eichwald, C. E. 1842.1; 
Kamenskil, S. N. 1897.1; Kavraiskil, T. 
T. 1896.1, 1897.1, 1899.1; Sauvage, H. E. 

1882.1 — Kuban R. Berg, L. S. 1912.3, 

1913.4; Gninberg, V. Add. 1914.1, .2. 
Trans-Caucasia: Berg, L. S. 1910.3; 

Derjugin, K. M. 1899.1, .2; Nordmann, 
A. 1840.1; Radde, G. F. 1886.1; Wil- 
braham, R. 1839.1 — Erivan, Gokischa 
Lake. Grimm, O. 1906.1; Laister, A. 

1908.1 — Kur R. and lakes of Kars and 
Tifiis. Kavraiskii, T. T. 1901.1. 

Don River and basin: Czerndy, A. 

1857.1; Kamenskii, S. N. 1896.2; Ruz- 
sky, M. D. 1888.1; Tchihatcheff, P. 

1856.2. 


Ilmen, Lake and Novgorod (Govt.) 
:uchin, I. B. 1903.1; Lebedintsev. A. A. 
908.1; Varpakhovskii, N. A. 1886.1. 

Ladoga, Lake: Genetz, A. T. B. 

899.1; Jaaskelainen, V. 1910.1; Skori- 
ov, A. S. 1910.1. 

Lapland: See also Finland, below. 

•astrdn. S. 1803.1; Enckell, N. 1790.1; 
abritius, W. 1910.1 ; Fellman, J. 1844.1 ; 
lordqvist, O. F. 1900.2; Nylander, A. E. 
857.1 — Littoral fauna of Murman Coa^t. 
loebel, H. 1906.1; Knipovich, N- M. 
897.2-1903.1, 1906.2,.3, 1907.2, 1911-2; 
.evander. K. M. 1901.1 ; Lonnberg, A. J. 
900.4; Pfeffer, G. J. 1890.1 --Early ref- 
rences, Pre-Linn, section. Hogstrbm, r. 
748.1; Scheffer, J. 1673.1. 

Nova Zembla I.: Heuglm, M. T. 

872.1, 1874.1; Le Danois, E. 191^.1. 
larkham, A. H. 1881.1; Spoerer, J. 
867.1; Stuxberg, A. J. 1886.1. 

Onega^ Lake:, Mikhailovskili M. M* 
903»2« 

Poland: Walecki, A. 1864.1, 1890.1 — 
fanual. Kotarbinski, E. 1 ^ 99 . 1 — Lwi. 
'aczanowski, L, IS77. 1— Early i^tural 
isiory. Rzaczynski, G. Pre-Linn. 1721.1. 

South Russia: South-western 
[essler, K. T. iSb^.l — Odessa. Kisel^ 

ich. K. 190S.I — Dniep^, 2 ^ 

'.ug Rivers. Tchihatcheff, P- l^^f,- 

Dnieper Basin, General jil 

enko, P. Add. 1914.1. Crimea 06- 
lidoff. A. N. 1 S 40 U Kess^r K. 1. 
850.3. 1H7S.1; Nikolskii, A. M. lo^l-^. 
lathke, M. H. 1837.1. 

Volga River and basin: 

C. P. 1909.1, 1910.1; B^nov, A. 190^l_ 

906.2; Borodin, N. A. 2 3; 

^hX!kJ:'r9'i^2:ri9^3rya.pv.ev. 
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V. E. 187L1 — Vyatka ipott.), Kama H. 
Berg, L. S. 1911.2 — Perm (G’oW.) Goly- 
netz, W. 1894.1; Samarine, C. A. 1904.1 
— Saratov. Grimm, O. 1904.1 — Astra- 
chan (Xiovi.) Suvorov, E. K. 1907.1, .2 — 
Simbirsk {Govt.), Sura R. Varpakhovskii, 

N. A. 1884.1 — Kazan ipovt.) Varpak- 
hovskii, N. A. 1886.2. 

Finland 

General treatises: Levander, K. M. 
1907.1; ★Malmgren, A. J. 1863.1 : Mela, 
A. J. 1882.1; ★Reuter. O. M.. & Mela. 
A. J. 1883.1. 

"Bibliotheca zoologica Fennice." Reuter, 

O. M.. & Luther, A. 1909.1. 

Miscellanea: AuUu, H. 1760.1; Bell, 

R. 1899.1; Brenner, M. M. 1896.1; 
Carlsson, \V. 1869.1; Cederstrom, G. C. 
1894.2; Collin, A. 1904.1; Elmgren. S. 
G. 1852.1. 1858.1; Eur^n. G. E. 1859.1; 
Fagerlund, L. W. 1878.1; Forssell, A. L. 
1905.1; Gadd. P. A. 1761.1, 1769.1,1771.1; 
Gejtel. N. 1898.1; Gottberp, G. 1910.1, 
.3, .5; Hintze, H. 1893.1; Hurmalainen, 
J. 1908.1; Indrenius, M. A. 1785.1; 
Jarvi, T. H. 1909.5; Kahilainen, W. 
1899.1; Knorring, F. P. 1833.1; Levan- 
der, G. V. 1906.1; Levander, K. M. 
1900.3; Luther, A. F. 1904.1, 1910.1; 
Maklin, F. W. 1853.1. 1869.1, 1871.1; 
Mela, A. J. 1881.2, 1883.3, 1903.1, .2; 
Mellenius, S. G. 1789.1; Moberg, A. 
1857.1-1894.1; Nordlund, B. F. 1866.1; 
Nordmann, A. 1857.1, 1865.1; Nordqvist, 
O. F. 1903.4,.5; Palmdn, J. A. 1874.1- 
1881.4; Porthan. H. G. 1777.1, 1794.1; 
Renvall, T. 1899.1; Reuter, O. M. 1876.1, 
1888.1; Sadelin, P. U. 1810.1; Salenius, 
J. M. 1871.1; Sandman. J. A. 1904.1, .2, 
1905. 2, .5; Sehult^n, A. B. 1874.1; Sie- 
bold, C. T. 1866.1; Sievers. K. R. 1876.2, 
.3; Stenroos, K. E. 1893.1, 1895.1, 1900.1 ; 
Suomalainen. E. W. 1906.1-1908.2, 1910.1, 
1911.1; Tammelander, K. 1903.1 ; Wes- 
terlund, A. 1898.1, .2; Wikstrom, D. A. 

1893.1. 

Abo-Bjbrneborg : {Govt.) Carlsson, 

W. 1871.1; Gronfeldt, G. 1871.1; Hel- 
lenius, C. N. 1786*1; Justander, J. G. 
1786.1; Mentzer, C. 1782.1; Pettersen, 
W. 1824.1. 

Aland Archipelago: Mela, A. J. 

1900.1; Olsson, P. H. 1895.1; Pavlovich, 

S. A. 1909.1; Radloff, F. W. 1795.1 — 
Korpol. Fagerlund, L. W. 1878.1; My- 
r^en, O. 1899.1. 

Kuopio: {Gervt.) Rein, G. 1846.1, 

1864.1; — Kalla Lake. Suomalainen, F. 
W. 1910.2..3. 

Kyland: {Govt.) Fresh-xoater fauna. 

Heinricius, J. 1896.1; John, H. H. 1789.1; 
Stenroos, K. E. 1898.1; Wahlberg, A. 
1913.1 — Marine fauna of Gulf of Finland. 
Bianchi, V. 1907.1; Brunnich, M. T. 
1788.2; Hagstrom, C. P. 1885.1, .2; 
Hayr6n, E. 1900.1; Levander, K. M. 
1901.5; Nordmann, A. 1853.1; Reuter, 
O. M. 1892.1; Schneider, G. 1904.3,. 14, 

• 19; Schneider, G., & Levander, K. M. 


1900.1; — Hoglajid I. Sievers, K. R. 

1876.1. 

Tavastehus: {Govt.) Bucht, J. F. 

1792.1; John, H. H. 1789.1; Lindfors. 
M. 1895.1; London, M. 1797.1. 

Uleaborg: {Govt.) Castr^n, E. 1776.1; 
Hougberg, E. 1886.1; Lagus, E. 1776.1; 
Rein, G. 1847.1, 1867.1; Runeberg. E. O. 
1758.1; Fornaeus, J. J. 1772.1; J&dske- 
lanen, V. Add. 1913.1. 

Vasa: {Govt.) Backman, K. A. 1852.1 
{J alas jarvi) Frosterus, E. J. 1826.1; 
Juselius, - 1905.1; Juvelius, E. 1772.1 
— Keitele Lake. Luther, A. F. 1902.1. 

SARDINIA 

Fresh^water fauna. Boulenger, G. A. 
1900.15 — Marine fauna, chiefly. Car- 
ruccio, A. 1870.1, 1910.1; Cetti, F. 1777.1; 
Lovisato. D. 1896.1; Parona, C. 1883.1; 
Targioni-Tozzetti, A. 1870.1. 

SERVIA 

Text in Servian. Abstract in German. 
Panchic, I. 1860.1. 

SICILY 

See also Italy, and Maltese Islands. 
General treatises. ★Doderlein, P. 1872.1, 

1878.2. 1881.1; Rafinesque, C. 1810.1, .2, 

1814.3 — Marine fauna, chiefly. Alessi, G. 
1836.1; Carruccio, A. 1870.1; Doder- 
lein, P. 1872.1-1888.1; Domen, M. S. 
1905.1; Filippi, F., & Verany, J. B. 
1859.1; Maurolico, F. 1891.1-1893.1; 

Mazzarelli. G. F. 1908.2; Monti. R. 
1910.1; Riggio, G. 1882.1; Sicher, E. 
1896.1; Spallanzani, L. 1772.1; Tar- 
gioni-Tozzetti, A. 1870.1; Anon. 466. 

Catania: Marine fauna. Gemmellaro, 
G. G. 1868.1; Mauro, S. D. 1905.1; 
Russo, A. 1913.2; Sicher, E. 1898.1; 
Tuttolomondo, A. 1901.1 {Gen. treat.) \ 
Zelarovich, A. 1913.1. 

Messina: Sea and Strait. Cantraine, 

F. J. 1837.1, Add. 1835.1; Cialona. M, 
1901.1; ★Cocco, A. 1831.1-1888.1; 
Cocco, A., & Scuderi, L. 1835.1; ★Fac- 
ciola, L. 1881.1-1913.1; Kaup, J. J. 
1860.4; Mazzarelli, G, F. 1910.1, 1912.1; 
Vinciguerra, D. 1883.2. 

SPAIN 

See also Balearic Islands. 

General treatises: Marine fishes. 

Bowles, W. 1775.1, 1782.1; Cistemas, R. 
1867.1; Navarrete, A. 1900.1; ★Stein- 
dachner, F. 1867.3. 

Miscellanea: Balaguer y Primo, D. 

1878.1; Camps y de Olzinellas, C. 1906.1; 
Chapman, A., & Buck, W. J. 1893.1* 
Cligny, A. 1905.1, Add. 1913.1; Cornide] 
J. 1788.1; Fernandez de los Senderos, F. 
1850.1; Gallichan, W. M. 1904.1; Mar- 
tin, M. 1834.1; Perez Areas, L. 1872.2- 

1878.1; Colomina, A. Add. 1910.1 

Animals mentioned by Cervantes in Don 
Quixote. Colmeiro y Penido, M. 1895.1 — • 
Works of travel. Descourtilz, M. E. 1809.1 * 
Lamiga, D. E. 1798.1 ; Osbeck, P. 1765.1,’ 
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Fauna — ConCd. 

1770.1, 1771.2; Willkommen, H. M. 
1879.1 — Atlas of 93 colored plates. Anon. 

448. 

Fresh- water fauna: Asso y del Rio, 
I. 1784.1, 1801.1; Barras de Aragon, F. 
1894.1; Machado y Nunez, A. 1856.1 
{Guadalquivir R.)\ Steindachner, F. 
1866.1, .5 — Ebro and Minho Rivers. Stein- 
dachner, F. 1866. 3, .4. 

Andalucia: Cabrera Latorre, A. 

1887.1 — General treatise. Rosenhauer, 
W. G. 1856.1. 

Barcelona: Catalogues. Graells, M. 

1869.1; Sanchez-Comendador, A. 1904.1. 

Cadiz: Catalogue. Machado y Nunez, 
A. 1856.1. 

Cuenca; Steindachner, F. 1866.4. 
Huelva: Catalogue. Machado y Nu- 

nez, A. 1856.1 . 

La Corufia: Boldo, B. M. 1797.1; 

Bolivar, I. 1907.1; Cornide, J. 1788.1, 
Graells, M. 1870.1. 

Oviedo: Graino, C. 1905.1. 

Valencia: Catalogues. Cisternas, R. 

1867.1, 1877.1 ; Graells, M. 1869-1 — 
bufera de Valencia. Steindachner, F. 

1866.2. 

SPITZBEBQEN 


Chiefly marine fauna. Albert I, H. C. 
1900.1; Cocks, A. H. 1884.1; Ehren- 
baum, E. 1905.1; Gaimard, J. P. 1^2.1; 
Heuglin, M. T. 1872.1, 1874.1; Kmpo- 
viX N. M. 1901.2, 1903-3, 1907.1; 
Lonnberg, A. J. 1899.5; Malmgren. A. J. 
1865.1, .2, 1867.1 ; Vaillant, L. L. 1894.1. 


SWEDEN 

General treatises: ★Fries, B. F., 

Ekstrom, C. U., & Sundevall, C. J. 1836.1, 
1893.1; ★Lilljeborg.W. 1884.1; Linnaeus, 
C. 1800.1; Nilsson, S. 1855.1; Pabn- 
struch, J. W. 1809.1; Retzius, A. J. 
Igoo.l — Morkd Js. Ekstrom, C. U. 

1830.1, 1835.1; German translation of this 

work. Creplin, F. C. 1835.1. looqi. 

Bibliography. Josephson, A. U. 18»y.l, 

Lundberg, F. 1872.1. . -o t • 

Early natural histones in Pre-Linn. sec- 
tion. Artedi, P. 1738.1; Linnaeus, C. 

1746.1. 

Fresh-water fauna: Popular general 
treatise. Widegren, H. 1870.1 — Various 
papers. Bjorkmann, - 1785.1; 

S. 1907.1-1912.1; ^ ^ 

Hardin, S. 1862.1; LiUjeborg. W. 1^2.1, 
Lonnberg, A. J. 1901. 2, .3, 1903.10; Lund- 
berg, R. 1899.1, 1901.2; Quennerstedt. 
A 1877.1 — Lake M&laren. Lonnberg, A. 
J. 1903.7, 1905.5 — Lake Venem. 

gren. H. 1863.2— Lafce Vettem. Ekman, 

T. 1902.1; Widegren, H. 1863.2. 

Marine fauna: {Chiefly.) Ascanius, 

P. 1772.1: Euphrasen, B. A. 1786.1- 

1795.1; Fries, B. F.^ 1837.1-1839.4; 
Gaimard, J. P. 1^2.1; Hmtze, A. 1894.1, 
Kroyer, H. N. 1847.1; Lloyd, L. 1867.1; 
★Ldnnberg, A. J. 1889.1-1912.2; ★Malm, 


A. W. 1851.1-1887.1; Quensel, C. 1806.1; 
Sundevall, C. J. 1844.^, 1845.1, 1854.1; 
Radloff, F. W. ISOb.l — Relation to Rus- 
sian fauna. LiUjeborg, W. 1857.1 — Relics 
in the Swedish fauna. Phillip, G. 1910.1 — 
See also Baltic Sea, above. For Kattegat^ 
see under Denmark. 

Goteborg and Bohus: Cederstrom, 
G. C. 1874.1, 1877.1; Ekman, T. 1904.1; 
Hansson, C. A. 1881.1; Ljungman, A. V. 

1879.3, 1880.2; Lonnberg, A. J. 1907.6, 
1908.4; ★Malm, A. W. 1877.2; Trybom, 
F. 1903.2. 

Jemtland: Hammarstrom, C. 1901.1; 
Nystrom, C. L. 1863.1. 

Malmbhus: Nilsson, S, 1832.1, .2 — 

Ystad district. Lonnberg, A. J. 1900.6 — 
Landskrona {List). Schagerstrom, N. O. 

1838.1, 1842.1 — Skdne. Schagerstrom, 
N. O. 1827.1, 1829.1, 1833.1. 

Norrbotten: Widegren, H. 1860.1 — 
Arjepluog. Olofsson, O. 1915.1 —Luled. 
Wheelwright, H. W. 1864.1. 


SWITZERLAND 

General treatises : {Technical) ★Fa- 
io, V. 1868.1. 1882.1; Hartmann, G. L. 
827.1; Raveret-Wattel, C. 1900.1. 

Povular general treatises. {Text in Ger- 
lan) Schinz, H. R. 1837.1, 1840.1; Snl- 
er, J. 1880.2; Weber, J. C., & Kranz, C. 
L. 1870.1; Zschokke, F. 1905.2, 19J2.1 
- See also “ Die Silsswasserfische von Mit- 
fleuropa” at beginning of this section of 

i’auna, Europe. xr lonn i 

Bibliography. Fischer-Sigwart, H. 1900.1. 

Miscellanea: Asper,G. 1?60.2, 1884.1; 

ierlepsch, H. A. 1864.1; Fatio. V. 1868.1- 

905.4; Klunzinger, C. B. ^ 

lester, E. R. 1912.1; Mayor, J. D. 1823.1, 

Lnon. 220. .r. x • 

Early references tn Pre-Linn. 
iaulacre. - 1738.1; Colerus. 1627.1, 
Scheuchzer, J. J. 1703.1; Scnbonius, G. 

1587.1. 

Aargau: {Canion) Hofer, J. 1911.1,'4, 
;Vey, A. 1887.1 (Reusa R.)\ Zur Muhlen, 

VI. 1911.11. 

Alpine 

5'Uippi. F. 1861.3; Graff. L. I®*'-!’. 
iof O. E. 1883.1-1894.1; Surbeck. G- 

1913.2; Tschudi,F. 1872.1; Zachan , 
X n 1Q0.5 2* Zschokke, F. 1890.1, 

iou: J ^Add. 1893 1 - 

>/ Swiss lakes. Du Piessis. G. 1885.1. 

Kif US, a’fflSn'r;- 

1789.1; Zur Muhlen. 

' TftirA* or Bodensee: 

Constance, Laice, or isosi' 

uSin, P. T. 1868.1; Chun^, C. 1895.1, 
L. 1893.1; . Hartmann. G.L. 17 


SUBJECT INDEX — MORPHOLOGICAL SECTION 


453 


1901.1; Rapp, W. L. 1853.1, 1854.1; 
SchilUngcr, A. 1896.1; Schweizer, W. 

1894.1, 1916.1; Siebold, C. T. 1858.1; 

Surbeck, G. 1903.1; Wartmann, B. 

1777.2, 1783.1; Weismann, F. L. 1877.1; 
Mangolt, G. Pre-Linn. 1520.1. 

Fribourg: {Freiburg) Mvisy, M. 

1880.1 — Morat, Lake. {Murtnersee) 
Fuhrmann. O. 1904.3, 1905.7; Goll, H. 
1907.1; Perrot, L., <fe Droz, S. 1811.1; 
Razumovskii, G. 1789.1. 

Geneva, Lake: (Lac L6man or Genfer 
See), General treatises. ★Forel, F. A. 

1901 . 1 ; Jurine, L. 1825.1; ★Lunel, G. 

1874.1 — Farious papers. Blanc. H. 

1895.1; Chatelanat, H. 1874.1; Forel, 

F. A. 1866.1-1911.1; Gervais, F. L. 

1874.1; Goll. H. 1882.1, 1892.2; Zacha- 
rias, E. O. 1905.2; Blanchard, E. Add. 
1896.1; Yung, E. Add. 1914.2 — Pre- 
Linn. references. Du Villard, J. 1581.1; 
Fatio, J. C. 1731.1. 

Glarus: {Claris) Hofer, J. 1909.2 — 
W allensee and Linth R. Steinmuller, J. R. 

1827.1. ' 

Grisons: {Grauhiinden) Birkhoiz, J. 

C. 1770.1; Briigger, C. G. 1874.1; Im- 
hof. O. E. 1886.1; Lorenz. P. 1896.2, 
1897.1; Siebold. C. T. 1863.2; Stein. J. 

G. 1873.1; Zur Muhlen, M. 1911.5; 
Anon. 224. 

Lucerne: {Canton) Hallwyler See. 

Fatio, V, 1905.3 — Sempacher See. Fischer 
Sigwart, H. 1904.1, 1910.1; Stockmann, 
F. J. 1781.1; Wey, A. 1887.1. 

Lucerne, Lake: {Vierwaldstditersee) . 
Nufer, W. 1905.1 {Gen. treat.); Theil, - 
ISeS.!*; Wey,. A. 1887.1; Cysat^ J. Pre- 

Linn. *1661.1. 

4 

Neucb&tell Lake: {Neuenburger See) 
Agassiz, J. L. 1834.2; Coxe, W. 1790.1 
{Catalogue); Fuhrmann, O. 1904.3, 1905.7; 
Girardet, - & Girardet. - 1797.1; Goll, 

H. 1882.1, 1883.1;* Perrot, L.. & Droz. S. 
1811.1; Razumovskii, G. 1789.1; Sie- 
bold. C. T. 1867.1; Vouga, P. 1866.1. 

Schwys: Kldntalersee. Heuscher, J. 

1903.2. 

Solothum: {Soleure) Lang, F. V., & 
Wirz, A. 1880.1. 

Thurgau: {Thurgovie) KoUbrunner, 

E. 1879.1..2; Wehrli. E. 1892.1. 

Ticino: {Tessin) Ghidini, A. 1910.1; 
Hofer, J. 1895.3, 1898.1, 1911.2; Laviz- 
zari. L. 1859.1; Monti, M. 1864.1; Pa- 
vesi, P. 1880.3, 1889.2, 1898.1, Add.1873.1 ; 
Anon. 420 — L/ugano Lake. Amberg, O. 
1903.1; Fatio, V. 1905.4; Mazzarelli, G. 

F. 1904.2, 1905.3. 1909.1. 

ITnterwalden; Samen, Lake: (5ar- 
nensee) Fatio, V. 1897.1,.2; Heuscher. J. 

1901.2. 

Vaud: {Waadt) Blanc, H. 1901.1; 

Forel, F. A. 1904.3; Razumovskii, G. 
1789.1; Zur Muhlen, M. 1911.4. 

Zug: {Zotig) Zugersee. Stadler, J. A, 

1865.1 . 


Zurich: Amberg. O. 1900.1; Schoch, 
G. 1879.1-.3. 1880.1, 1890.1; Schinz, H. 
R. Add. 1848.1 — Pre-Linn, references. 
Bluntschli, 1742.1; Fuessli, J. 1709.1. 

TURK3SY 

Work of travel. Olivier, G. A. 1802.1 — 
Albania, Epirus. Sauvage, H. E. 1880.4 

— Lake of Janina. Steindachner, F. 1896.1. 

« 

OCEANICA 

Inclusive of Indo-Australian or Malay 
Archipelago, Philippine Is., Hawaiian Is., 
Australia, New Zeadand, etc. 

Provisional check-list of the fishes of 
Oceanica. Jordan, D. S., & Seale, A. 1906.2. 

Discussion on Wallace's line. Regan, 
C. T. 1912.11. 

AUSTRALIA 
General treatises 

Lists, descriptive catalogues, etc. Gray, 
J. E. 1827.1; ★Macleay, W. 1881.1, .2, 

1884.5, 1885.2; Richardson J. 1842.3 — 
Synopsis, South Australia. Zietz, A. H. 
Add. 1908.2, 

Popular general treatises. Aflalo, F. G, 
1896.1; Stead, D. G. 1906.1, 1908.1. 

Fresh-water fauna 

Phylogeny of the fauna. Haeckel, E. H. 

1893.1 — Distribution, relations vnth Asia. 
Popta, C. M. 1912.3 — Possible former 
connection with New Guinea. Weber, M. 
C. 1907.3, 1908.1 — Various localities. 

Gervais, F. L. 1876.1 {Fitzroy R.); Giin- 
ther, A. 1867.2, 1870.1, .2, 1870.2; Hall, 
T. S. 1905.1 — A'in (7 R. Regan, C. T. 

1906.2 — Finke R. Zietz, A. H. 1896.1. 

Marine fauna 

Furious localities. Bleeker, P. 1859.7, 

1862.5, 1865.9; Canestrini, G. 1869.2; 
Castelnau. F. L. 1872.1-1879.3; Dunc- 
ker, G. 1909.1; Elliott, S. 1858.1; Gray, 
J. E. 1851.2, 1859.1; Haswell, W. A. 
1908.1; Kent, W. S. 1893.1, 1897.1; 
Klunzinger, C. B. 1872.1, 1880.1; Lac6- 
pMe, B. G. 1804.1; Leach, W. E. 1819.1; 
M’Coy, F. 1865.1, 1873.1-1874.1 ; McCul- 
loch, A. R. 1908.1-1914.4; OgUby, J. D. 

1885.2- 1916.1; Ogilby & McCulloch, A. 

R. 1908.1, 1916.1; Peters. W. C. 1865.3; 

Ramsay, E. P, 1881.2; Regan, C. T. 
1909.7; Rennie, E. H. 1903.1; Richard- 
son, J. 1840.1-1850.1; Richardson, J., <k 
Gray, J. E. 1844.1; Solander, D. C. 
1768.1; Steindachner, F. 1884.1; Tho- 
minot, A. 1880.2, 1881.1, 1883.2; Tile- 
sius von Tilenau, W. G. 1820.1; W^aite, 
E. R. 1898.1, .2, 1899.4, 1900.3, .4, 1901.3, 
1902.1, .2, 1904.4. .5, 1905.3, 1906.1 — 

Freemantle. Gunther, A. 1861.8 — King 
George's Sound. Jenyns, L. 1842.1; Mac- 
leay, W. 1879.1; Richardson, J. 1845.1, 
1850.1; Neill, J. Add. 1845.1 — Monte 
Bello Is. Montague, P. D. 1914.1 — Port 
Darwin. Macleay, W. 1878.1; Kent, W. 

S. Add. 1889.1— -Sf. Vincents Gulf. 
Haacke, J. W. 1885.1 — Torres Straits. 
Macleay, W. 1877.2. 


454 


AMERICAN MUSEUM OF NATURAL HISTORY 



Fauna — ConVd. 

Works of travel 

Banks. J. 1896.1; Dahl, K. 1897.1; 
Phillip, A. 1789.1; Semon, R. W. 1896.2, 

1899.1, 1903.1; Banfield, E. J. Add. 

1911.1, 1913.1; Bennett, G. Add. 1834.1; 
Ward, T. Add. 1907.1. 

Now South Wales: Popular general 
treatises, catalogues, etc. Stead, D. G. 
1908.1; Waite, E. R. 1904.7, 1905.2; 
★Woods, J. E. 1882.1, .2; ★OgUby. J. D. 
Add. 1887.1, 1893.1 — Fresh-water 

fauna. Bennett, G. 1864.1; Gunther, A. 
3871.3 {Macquarie /?.); Hill, E. S. 1864.1 
{Murray R.)\ Krefft, J. L. 1864.1, 1867.1; 
Macleay, W. 1885.1 {Murrumbidgee R.)\ 
Ogilby, J. D. 1895.1; Stead, D. G. 1906.3, 
1907.3; Zietz, A. C. 1902.1 Marine 
fauna, chiefly from Port Jackson at 
Sydney. Bennett, G. 1859.1, 1860.1, 
1870.1; Bleeker, P. 1863.16; Castelnau, 
F. L. 1878.1; Farnell, F., & Neilsen, C. 

A. 1898.1; Farnell, F., & Waite. E. R. 
1898.1; McCulloch, A. R. 1911.1, 1914.1, 
.2, 1916.2; Macleay. W. 1879.1, 1881.3, 
1883.2,.4. ]884.3,.4, Add. 1882.3, 1885.1; 
Martin, M. 1834.1; Ogilby, J. D. 1885.1, 
.3, 1890.1; Ramsay,.E. P. 1881.3-1884.1; 
Ramsay & Ogilby, J. D. 1885.1-1889.1, 
Add. 1888.1; Schnee, S. 1903.2; Stead, 

D. G. 1900.1-1908.3, Add. 1907.3-1911.1; 
Steindachner, F. 1866.19; Waite, E. R. 

1894.1, 1899.3..5; Haswell, W. A. Add. 

1906.1, 

Queensland: Fresh-water fauna. 

Castelnau, F. L. 1878.2-1879.2; Gun- 
ther, A. 1864.7, 1871.4, 1872.1; Kent, W. 
S. 1892.1; Krefift, J. L. 1864.1-1871.2; 
Macleay, W. 1883.3, 1884.1, Add. 1883.1; 
Spencer, W. B. 1892.2 — Rockhampton. 
Steindachner, F. 1867.7 — Barcoo R. 
Zietz, A. H. 1896.1 — Marine fauna. 
Alleyne, H. G., & MacLeay, W. M. 1877.1 ; 
De Vis, C. W. 1883.1-1892.1, Add. 1884.3- 
1886.3; Garman, S. 1903.1; Jouan, H. 
1878.1; Krefft. J. L. 1870.1, .2, 1871.1; 
McCulloch, A. R. 1914.1, 1916.2; O’Con- 
nor, D. 1886.2; Ogilby, J. D. 1904.1- 
1915.2; Steindachner, F. 1867.10; Tosh, 
J. R. 1903.1,.2. 

Victoria : General treatises, lists, etc. 
Kingsbury, W. H. 1896.1; Lucas, A. H. 

1890.2, 1896.1; M’Coy, F. 1878.1 — 
Various papers, chiefly marine fauna. 
Becker, L. 1857.2; Castelnau, F. L. 

1872.1, 1874.1; Fowler. H, W. 1907.1; 
Gunther, A. C. 1861.6, 1863.2; Kershaw, 
J. A. 1901.1-1913.1; Lucas, A. H. 1890.1- 

1897.1, Add. 1889.1; McCulloch, A. R. 

1911.1, 1914.1, 1916.2 — Ken«/s. Gabriel. 
J. Add. 1891.1. 

Lord Howe I. : Catalogue. ★Waite, 

E. R. 1904.3 — Various papers. Ogilby, 
J. D. 1891.1, 1899.1. Add. 1889.2; Waite, 
E. R. 1900.1, 1901.1. 1903.1, 1904.1; 
Waite, E. R., & McCulloch, A. R. 1916.1; 
Ramsay, E. P. Add. 1882.1 — Comparison 
with Kermadec and Norfolk Is. Waite, E. 
R. 1910.1. 


Norfolk I.: Forster, J. H. 1844.1; 

Ogilby, J. D. 1888.2 — lAst and compari- 
son withLordHowe J. Waite, E. R. 1910.1. 

Tasmania: Marine fauna, chiefly. 

Gunther. A. 1869.3, 1872.3; Gunn, R. C. 
1838.1; Hall, R. 1913.1; Hall, T. S. 
1901.1; Johnston, R. M. 1883.1, 1884.2- 

1887.1, Add. 1884.1; Kent, W. S. 1886.1, 
Add. 1886.1-1887.2; McCuUoch, A. R. 

1907.1, 1911.1, 1914.1, 1916.2; Martin, 
M. 1834.1; Morton, A. 1893.1; Ogilby, 
J. D. 1893.2, 1895.7; Richardson, J. 

1839.1, 1841.2, 1842.2; Waite, E. R. 
1906.1; Ramsay, E. P. Add. 1881.1 — 
Works of travel. Meredith, C. Add. 1852.1; 
Meredith, L. A. Add. 1881.1. 

Thursday I.: Vaillant, L. L. 1891.2; 
Weber, M. C. 1895.2. 

HAWAIIAN ISLANDS 

(Sandwich Is.) : General treatises, 
★Cribert, C. H. 1906.1; ★Jordan, D. S., 
& Evermann, B. W. 1905.1 — Various 
papers, chiefly marine fauna. Abbott, C. 
C. 1861.1; Agassiz, J. L. 1858.4; Bryan, 
W. A. 1906.1; Evermann, B. W. 1902.10, 
.15; Fowler. H. W. 1901.1, 1903.2; Gil- 
bert, C. H., & Cramer, F. 1897.1; Gill, 
T. N. 1863.3; Gray, J. E. 1831.2; Gtin- 
ther, A. 1873.1; Jenkins, O. P. 1895.1- 

1901.2, 1904.1; Jordan, D. S., & Dicker- 
son, M. C. 1908.3; Jordan & Evermann, 

B. W. 1902.2, 1904.1, .2; Jordan & Metz, 

C. W. 1912.1; Jordan & Snyder, J. O. 

1904.1, 1905.1, 1907.1; Jouan, H. 1873.1; 
Putnam, F. W. 1861.3; Seale, A. 1901.1; 
Snyder, J. O. 1904.1; Steindachner, F. 
1901.1; Streets, T. H. 1878.1; Vaillant, 

L. L., & Sauvage, H. E. 1875.1 — W<^k8 
of travel. Olmsted, F. A. 1841.1; Wille- 
moes-Suhm, R. 1875.1. 


{INDO-ADST&ALIAN ABCHIPELAQO 

(Dutch East Indies, East India Is., and 
Malay Archipelago). 


General treatises 

Atlas ichthyologique des Jndes Orientales 
N6erlandaises. ★Bleeker, P. IMS.l 
Catalogues, general treatises, etc. Cant^, 
T. E. 1849.1; Latham, J.. <t Uaviea, H. 
1795.1; Weber, M. C. 1890.1, 1901.2, 
1909.1 — The fishes of the Jndo-Australxan 
archipelago. 3 vols. ★Weber, M., <k Beau- 
fort, L. F. 1911 . 1 . 


Zoageography 

Barbour, T. 1911.2; Beaufort, L. F. 

13.1. 

Narratives of residence and travel 

With references to the Indo- Australian 
una. Belanger, C. 1834.1; Bickmore, 
S. 1868.1; Osbeck, P. J771.2; 

Dsenberg. C. B 1867.1; EU« W Add 

29.1, 1853.1; Forbes, H. O. Add. 1885.1 

Accounts of early voyages to the BaM 
dies, in Pre-Linn, section. Dapper, U. 
70.1; Knox, R. 1681.1; E. 

08.1; Linschoten, J. 1595.1: 

Islo, J. A. 1658.1: Neck, J. C. 16TO.1, 
euhof, J. 1665.1-1686.1; Osbeck, P. 
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1757.1; Pyrard de Laval F. 1579.1 
Ramusio.G. B. 1565.1; Renard. L. 1718.1 
Schillinger, F. 1707.1; Tappe, D. 1704.1 
Valentini, M. B. 1704.1. 


MiBcellaneous and general 

Bedot, M. 1909.1; Bleeker, P, Many 
refs, between 1849.1—1879.5; Duackcr, G. 
1904.1; Franciscus, E. 1762.1; Harting, 
P. 1862.4; Popta, C. M. 1904.3: Sunicr, 
A. L. 1914.1; V^alenciennes, A. 1834.1. 

Am Is.: Bleeker. P. 1860.26, 1864.7. 
1868.9, 1873.29 — Fresh-water fauna. 

Weber, M. C. 1907.2 — Marine fauna. 
Weber, M. C. 1911.1, 

Babber I. : Weber, M. C., & Beaufort. 
L. F. 1912.3. 

Banka I. : Fresh-water fauna. Bleeker, 
P. 1856.11 — Marine fauna. Bleeker, P. 
1851.21, 1852.7,. 18. 1853.10,. 14. 1855.3. 
1857.4. 1859.9, .29. 1860.15. 1861.3,. 18; 
Bossche, J. F. 1862.1; Popta. C. M. 

1902.2. 


Bawean I.: Bleeker, P. 1859.1. .9. 

Billiton I.: Bleeker. P. 1851.22, 

1852.5. 1857.15, 1858.16. 1859.40. 1860.23. 

Borneo: Fresh-water fauna. Bleeker, 
P. 1851.1. .5, .7,. 19. 1853.21, 1855.1. .11. 
^57.17, 1859. 11, .16. 1860.38; Boulenger, 
G. A. 1893.1, 1895.5. 1899.6; Fowler. H. 
W. 1905.4; Hanitsch. R. 1900.1; Mar- 
tens, E. 1864.3, 1868.1 {Lake Danau 
5non(?); Muller, S.. <fe Schlegel, H. 1839.1; 
Perugia. A. 1892.1; Popta. C. M. 1902.1, 

1905.1, 1908.1; Regan. C. T. 1906.4; 
Stemdachner. F. 1903.1; ★Vaillant. L. 
L. 1889.3. 1891.1, 1893.1, .3, 1893.5, 

1894.3, 1902.1, 1902.2 — Relation to fauna 
^ Celebes, with explanation of differences. 
Popta. C. M. 1913.2. Marine fauna, 
ch^fly. Bleeker. P. 1851.20..23. 1852.21, 

1859.18,.33..36,.42, 1860.4; Bartlett. E. 
1896.1; Gunther, A. 1868.2; Gray.J. E. 

Jacquinot, H., & Guichenot, A. 
1853.1; KAroli. J. 1882.1; Low. H. 
1848.1 {List)\ Radcliffe. L. 1913.2; Rich- 
ardson. J. 1848.1; Reuvens. C. L. 1895.3; 
Seale, A. 1910.2; Steindachner, F. 1903.1; 
Vinciguerra, D. 1879.1, 1889.1 — Works 
of travel. Beccari. O. Add. 1904.1 ; Nieu- 

wenhuis. A. W. Add. 1900 . 1 , 1904 . 1 . 


: Fresh-water fauna. Boulei 
^r, G. A. 1897.1; Meyer, A. B. 1876. 
Popta. C. M. 1913.2; Weber, M. ( 
1890.1, 1899.1. 1913.2. Marine faun 
^lefly. Agassiz. J. L. 1874.1; Bleeke 
f*., 1851.8, 1852.14. 1853.2 

1855.2,.24. 1856.2..8. 1858.5.. 1 
1859.17, 1860.5.. 14..20..25..41. Add.1854. 
GUnthe^ A. 1872.7; Meyer, A. B. 1885. 
Peters W. C. 1865.2; Popta. C. M.1912.; 
Radcliffe, L. 1913.2; Smith. H. M.. 
Radchffe, L. 1912.1 — Work of trave 
Hickson, S. J. Add. 1889.1, 


Christmas I.: Regan. C. T. 1909.5. 


Plores L: Bleeker, P. 1854.4, 1863.7; 
Reuvens, C. L. 1895.2. 


f^^fh-water fauna. Bleeker. P. 
1861.16; Jordan. D. S.. & Seale. A. 1907.3; 


Reuvens, C. L. 1895.1 {Brantas R.)\ 
Schlosser. J. A. 1764.1. 1777.1; Swietea, 
H. J. 1868.1. Marine fauna, chiefly. 
Bean. B. A.. & Weed. A. C. 1912.1; Blee- 
ker. P. 1844.1, 1S46.1..2, 1847. 1-.4. 1849.8, 

1850.2, 1851.4. .6.. 17. 1853.1, .8, .9.. 17.. 18, 

1854.11.. 13.. 14. .23. .24. 1855.18. 1856.10, 

1857.9.. 10.. 14 -.16. 1858.6, .7. .18.1859.6,. 14, 
.22,.25..26..,34..35..37..39..44..47, 1860.28, 
.35, 1861.11, .16. 1863.10. 1865.2; Has- 
selt. J. C. 1824.1, .2; Kampen, P. N. 

1908.1, 1909.3, 1910.1; Kdroli. J. 1882.1; 

Kner, R. 1864.4. 1865.3: Martens. E. 

1864.2; Oordt, J. 1766.1; Roosendaal, 
A. M. 1910.2; Thunberg. C. P. 1776.1; 
Weber. M. C. 1895.2; Anon. 86; Ko- 
ningsberger, J. C. Add. 1911.1; Bontius, 
J. Pre-Linn. 1642.1. 

Kei Is.: Bleeker, P. 1864.9, 1868.2; 
Weber, M. C. 1911.1, 

Molucca or Spice Is. : Chiefly marine 
fauna. Hubreeht, A. A. 1876.2; Schlegel, 
H.. & Muller, S. 1839.3; Steindachner, F. 
1903.1 — Amhoina /., see below. — Banda 
Is. Bleeker, P. 1851. 2, .18, 1852.19. 1854.7. 
.8, 1856.12, 1859.8 — Batjan /. Bleeker. 
P. 1854.1, 1855.6.. 15. 1856.14. 1857.20. 
1859.27, 1860.7. 1862.8. 1863.19, 1868.12 

— Bouro I. Bleeker. P. 1856.3. 1857.18, 

1861.2, 1865.9 — Ceram I. Beaufort, L. 

F. 1912.1; Bleeker. P. 1852.6,. 17, 1853.7, 
1856.15, 1857.3, 1861.14, 1863.20, 1865.7 
—Gebi I. Bleeker. P. 1868.13 —Gi7o/o I. 
Bleeker, P. 1853.15, 1854.3. 1855.17, 

1863.33, 1867.3— Gorow I. Bleeker. P. 
1858.2 — Haruka I. Bleeker, P. 1864.4, 

1865.13, Add. 1866.1 — Misol I. Gunther, 
A. 1872.10. 1873.8 — Morotai I. Bleeker, 
P. 1863.15 — Nussalaut I. Bleeker, P. 
1864.8 — Obi Major I. Bleeker, P. 1855.5, 
1863.8, 1868.18 — Saparua I. Bleeker, P. 

1856.13, 1864.5 — Temate /. Bleeker. P. 

1853.3. . 15. 1854.9, 1855.13, .20, 1856.16, 

1857.1. 1862.4. 1863.9. . 17. 1868.1 1 . Meyer. 
A. B. 1885.1; Romer, F. 1896.1 — Wai- 
giu I. Beaufort, L. F. 1912.1; Bleeker, 
P. 1868.6, .14. AmhoiiXdkl.t Chiefly marine 
fauna. Bleeker, P. 1852. 6, .16, 1853.6. .19, 
1854.25, 1855.23. 1856.1, 1857.2, 1858.10, 
.11, 1859.38,' 1860.6,. 17,. 19..33, 1863.32, 

1865.3. . 6. 1866.4, 1868.6. .8. 1869.3, .5, 

1871.1, 1873.7, .13; Boddaert, P. 1782.1; 
Boddaert, P., & Schlosser, J. A. 1768.1; 
Homstedt, C. F. 1788.1; Peters, W. C. 
1876.4; Semon, R. W. 1902.1; Weber, 
M. C. 1895.2 — Pre-Linn, references to 
fauna of Amboina. Provost, A. F. 1747.1; 
Rumpf, G. E. 1705.1; Ruysch, H. 1718.2; 
Valentijn, F. 1724.1. 

Natuna Is.: Bleeker, P. 1854.27. 

New Guinea or Papua: See also 
Bismarck Archip. Fresh-water fauna. 
Perugia. A. 1894.1; Regan. C. T. 
1908.7, 1914.8,. 10: Weber, M. C. 1906.1, 

1910.3, 1913.3: Hase. A. Add. 1914.1; 

Ogilby, J. D. Add. 1890.1. 1891,1, 1898.1 

— Possible former connection of New 
Guinea and Australia. Weber, M. C. 

1907.3, 1908.1. Marine fauna, chiefly. 
Alleyne, H. G., & Macleay, W. M. 1877.1; 
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Fauna — ConVd. 

Bleeker, P. 1859.2, 1861.13, 1868.17, 

1877.13, 1878.3, 1880.1; Boulenger, G. A. 
1903.2; Jacquinot, H., & Guichenot, A. 
1853.1; Macleay, W. 1877.2, 1883.1, 
1884.2, Add. 1882.1, .2; Meyer, A. B. 
1885.1; Ogilby, J. D., & McCulloch, A. 
R. 1916.1; Peters, W. C. 1876.4; Ram- 
say, E. P., & Ogilby, J. D. 1886.1; Regan, 
C. T. 1914.8; Weber; M. C. 1895.2, 1908.2 
— Works of travel arid residence with inci- 
dental references, Sonnerat, P. 1775.1, 

1776.1, 1777.1; Albertis, L. M. Add. 
1881.1; Clercq, F. S., & Schmeltz, J. 
Add. 1893.1; Forrest, T. Add. 1779.1; 
Krieger, M. Add. 1899.1. 

Nias I.: Bleeker, P. 1856.4; Perugia, 
A. 1889.1. 

Riou Linga Archip. : Bmtang I. Blee- 
ker, P. 1856.9, 1860.24, 1868.16 — /eiou I. 
Bleeker, P. 1851.3. 1859.32. 

Sangir Is.: Bleeker, P. 1857.5, 1868.10 

— V^ernacular names. Van Doren, J. B. 
Add. 1858.1. 

Singapore I.: Fresh-water fauna. Blee- 
ker, P. 1860.37; Castelnau, F. L. 1860.2 

— Marine fauna, chiefly. Bedford, F. P. 

1900.1; Bleeker. P. 1851.25, 1852.8, 

1858.13, 1860.3,.9,.32,.37, 1861.6,. 12, 
1877.13; Filippi, F. 1867.1; Kdroli, J. 
1882.1; Kner, R. 1864.4, 1865.3; Lutken, 
C. F. 1874.1; Steindachner, F. 1870.1; 
M’Clelland, J. Add. 1842.2. 

Sulu Is. : see under Philippine Is. 

Sumatra: Catalogue. ★Volz, W. 

1907.1 — Fresh-water fauna. Bleeker, P. 

1859.5. . 6. .24, Boulenger, G. A. 1890.5; 
Volz, W. 1903.1, 1904.1, .2; Weber, M. 
C., & Beaufort, L. F. 1912.2; Hubrecht, 
A. A. Add. 1886.1 Marine /auna, chiefly. 
Bleeker, P. 1852.15, 1863.9,.16,.17, 1854.22, 

1855.10. . 22, 1858.1, 1859.5,.6,.13,.21,.23, 

.24,.30,.31, 1860.1, .8,.30,.34, 1861.8; 

Brauer, A. 1902.1; ★Fowler, H. W. 
1904.1; Park, M. 1797.1; Perugia, A. 

1889.1, 1893.1; Vinciguerra, D. 1879.1; 
Volz, W. 1903.1, 1904.1, .2. 

Sunda Is. : See also Java, and Sumatra. 
Schlegel, H., & Muller, S. 1839.3 —Bali /. 
Bleeker, P. 1849.2, 1857.12, 1859.4, 

1860.22, 1861.10— Is. Bleeker, P. 

1855.4.. 16, 1857.8 — Engano I. Perugia, 
A. 1893.2 — Kokos I. Bleeker, P. 1854.21 

— Lombok I. Popta, C. M. 1911.2, 1912.4 

— Madura I. Bleeker, P. 1849.3 — Men- 
tawi Is. Perugia, A. 1896.2 — Rotti I. 
Bleeker, P. 1863.24; Reuvens, C. L. 
1895.2 — Sandalwood {Sumha), and Semao 
Is. Reuvens, C. L. 1895.2 — Solor I. 
Bleeker, P. 1851.24, 1852.20, 1853.2, 
1854.10, 1868.1, Add. 1854.1 — Sumbawa 
/. Bleeker, P. 1848.1, 1855.12, Add. 1859.1. 

Timor I. : Bleeker, P. 1852.9, 1854.18, 
1857.20, 1860.18, 1861.15, 1863.21; Reu- 
vens, C. L. 1895.2; Weber, M. C., & 
Beaufort, L. F. 1912.3. 

Woodlark or Moiou I.: Montrouzier, 
X. 1856.1-1857.1; Thiolli^re, V. J. 1856.1 


MELANESIA 

Bismarck Archip. : Neu Pommem. 
(New Britain) De Vis, C. W. 1884.2; 
Gunther, A. 1877.5 — New Hanover. 
Peters, W. C. 1876.4 — New Mecklen- 
burg, {New Ireland) Gunther, A. 1877.5; 
Peters, W, C. 1876.4. 

New Caledonia; Forster, J. R. 1844.1 ; 
Gamier, J. 1903.1; Jouan, H. 1861.1, 
1878.1; Ogilby, J. D. 1898.1; Weber, 
M- C., & Beaufort, L. F. 1913.1. 

Now Hebrides: De Vis, C. W. 1884.2; 
Pellegrin, J. 1912.15; Regan, C. T. 1904.1; 
Seale, A. 1906.1. 

Solomon Is.: Macleay, W. 1880.1; 
Ogilby, J. D. 1890.5; Seale, A. 1906.1. 

MICRONESIA 

Caroline Is.: Fowler, H. W. 1900.4, 
1902.2; Jacquinot, H., & Guichenot, A. 
1853.1; Kittlitz, F. H. 1858.1; Vaillant, 
L. L. 1893.6 — Work of travel. Christian, 
F. W. Add. 1899.1. 

Johnston I.: Smith, R., & Swain, J. 

1882.1. 

Marcus I.: List. Bryan, W. A. 1903.1. 

Mariana or Ladrone Is.: Kendall, 
W. C., & Goldsborough, E. L. 1911.1; 
Kittlitz, F. H. 1858.1; Pellegrin, J. 1898.1 

— Guam I. Seale, A. 1903.1. 

Marshall Is.: Kittlitz, F. H. 1858.1; 
Schnee, S. 1903.1; Garman, S. Add.1888.1 

— Work of travel. Erdland, P. A. Add. 

1914.1. 

POLYNESIA 

Cook Is. : Kendall, W. C., & Golds- 
borough, E. L. 1911.1 — Rarotonga. Seale, 
A. 1906.1 — AifwfaAi I. {Sport) Anon. 
280. 

Easter I. Kendall, W., & Radcliffe, L. 
1912.1; Regan, C. T. 1913.3. 

Ellice Is.: Funafuti. Waite, E. R. 

1897.1. 1899.1. 

Fanning Is. : Streets, T. H. 1878.1. 

Fiji Is.: Boulenger, G. A. 1897.7 

{Rotumah)’, Garman, S. 1903.1; Jacqui- 
not, H., & Guichenot, A. 1853.1; .^rdan, 
D. S., & Dickerson, M. C. 1908.3; 

W. C. 1876.4 — VUi Levu. Macdonald, 

J. D. 1869.1; Steindachner, F., & Kner, 

R 1870 1 

Gilbert Is.: Kittlitz, F. H. 1858.1; 
Krtoer, A. 1901.1; Waite. E. R. 1903.3. 

Low Archip. or Paumota Is. : ^Man- 

gareva Is. Kendall, W. C., & 

1912.1 — Makatea. Seale, A. 1906.1 — 
Marutea and Rikitea. Vaillant, L. L. 

1887.2 — King's I. {Fresh-water) Johns- 
ton, R. M. Add. 1887.1. 

Marquesas Is. : Nukahiva. Seale, A. 
1906.1 — Works of travel. Christian, 

F. W. Add. 1910.1; Coulter, J. Add. 

1845.1. 

Samoan Is.: General treatise. ★Jor- 
dan, D. S. & Seale. A. 1906.2— Various 
papers, chiefly marine fauna. Evermann, 
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B. W. 1902.7; Fowler, H. W. 1901.1; 
Jordan. D. S. 1902.7; Kendall, W. C., & 
Radcliffe, L. 1912.1; Steindachner, F. 

1901.1, 1906.4; Streets, T. H. 1878.1. 

Society Is. : Marine fauna, chiefly. 

Gunther. A. 1873,1; Kendall, \V. C., & 
Goldsborough, E. L. 1911.1; Olmsted, 

F. A. 1841.1 — Raiatea. Seale, A. 1906.1 

— Tahiti. Banks, Joseph. 1896.1 ; Jenyns, 
L. 1842.1; Jordan, D. S.. & Snyder, J. O. 
1905.2; Seale, A. 1906.1; Vaillant, L. L. 

1887.2. 

Suvarof I.: Stead. D. G. 1907.4, 

Tonga Is. : {Friendly Is.) Kendall, 

W. C., & Goldsborough, E. L, 1911.1. 

Tubuai or Arw/ra; /«.; Seale. A. 1906.1. 

mSW ZEALAND 
General treatises 

Catalogues. ★Gill, T. N. 1893.1; 
★Hutton, F. W., & Hector. J. 1872.1 — 
LisU. Hutton. F. W. 1890.1, 1904.2; 
Kirk, T. W. 1880.1; Richardson, J. 1843.3 ; 
★Waite, E. R. 1907.1, 1912.1 -BiWioff- 
raphy. Hamilton, A. 1902.1 — Handbook. 
Sherrin, R. A. 1886.1 — Work of travel. 
Chilton, C. Add. 1909.1. 

Fresh-water fauna: Clarke, F. E. 
1899.1; Gray, J. E. 1842.1, 1843.1; Gun- 
ther, A. 1867.7; Haast, J. F. 1874.1; 
Hector, J. 1871.2; Mair. G. 1903.1 
{Piako R.)', Powell, L. 1870.1 {River 
Avon)\ Vollams. S. E. 1873.1 — Whanga- 
nui R. Mair. Add. 1880.1. 

Marine fauna: Anderton. T. 1907.1; 
Arthur. W. 1883.1-1884.2; Benham, W. 
B. 1901.1-1903.1; Bleeker, P. 1855.14; 
Cheeseman, T. F. 1891.1; Clarke. F. E. 
1878.1-1899.3; Coleriso. W, 1878.1; 

Forbes, H. O. 1892.1; George. S. 1881.1; 
Gunther, A. 1877.7, 1887.3; Gunther. A.. 
& Hector. J. 1867.1; Haast, J. F. 1873.1- 
1878.1 ; Hamilton. A. 1902.3, Add. 1896.1 ; 
Hector, J. 1869.1-1903.1, Add. 1872.1; 
Hutton, F. W. 1872.1-1904.3, Add. 1879.1 ; 
Jenyns. L. 1842.1; Knox. F. J. 1870.1- 
1873.1; Kyle. H. M. 1901.1; Parker. T. 
J. 1884.4, 1894.1; Richardson, J. 1842.5, 
m5.2; Thomson. G. M. 1892.1 ; Waite. 
E. R. 1899.2, 1910.2. 1911.2,.4. 1912.2, 
1913. 2, .3, .4 — Mokohinou Is. Sandager, 
I* * S. Add. 1888-1 — Subantarclic isla^s. 
Waite. E. R. 1909.2. 

North I. : {Marine fauna) Taranaki 
^ast. Clarke. F. E. 1898.1 — North Cape. 
Regan, C. T. 1914.1,.4 ~ Wellington. 
Rutland, J. 1896.1. 

South or Middle I. : {Marine fauna) 
Dunedin. Parker, T. J. 1884.3; Thomson, 
P; 1877.1, 1879.1; Webb, J. S. 1873.1 — 
Hawkes Bay, Napier. H.. A. 1883.1; 
Hamilton, A. 1886.1 — Hokitika. Camp- 
bell, W. D. 1879.1; Clarke. F. E. 1879.1 

— Moeraki. Parker, T. J. 1884.2, 1887.2 
--Nelson Harbor. Hector, J. 1882.1; 
Kingsley, R. I. 1889.1 — Otago. Thomson, 

G. M. 1913.1 — Poverty Bay. Williams, 
W.L. 1893.1. 

CampbeU I. : Sauvage, H. E. 1880.6. 


Kermadec Is. : List and comparison 
with Lord Howe /. Waite, E. R. 1910.1, 
1911.1. 

PHILIPPINE ISLANDS 

Catalogue. Casto de Eiera, F. 1895.1 — 
Check-list. ★Jordan, D. S.. & Richardson, 

R. E. 1910.1 — Fresh-water fauna. Boulen- 
ger, G. A. 1895.7; Peters, W. C. 1868.3; 
Smith, H. M. 1902.8 {LakeBuhi); Wood, 
W. W. 1876.1 — Lake Manquae, Palawan. 
Day, A. L. Add. 1914.2. Marine fauna. 
Bleeker, P. 1865.12; Cartier, O. 1874.1; 
Evermann, B. W. 1907.4; Evermann, & 
Seale. A. 1906.1, 1907.1; Gentil, W. 
1781.1; Gorgoza v Gonzalez, J. 1885.1, 
1888.1; Gunther. A. 1872.6; Jordan, D. 

S. , & Richardson. R. E. 1908.1; Jordan, 
& Seale. A. 1905.1, 1907.1; Kner, R. 
1864.4, 1865.3; Marion de Proc6, - 1822.1 ; 
Meyer, A. B. 1885.1; Pickering, C. 1865.1; 
Radcliffe. L. 1912.1, .2. 1913.1. .2; Seale, 
A. 1909.1, 1910.1, 1912.1; Seale, A.. & 
Bean, B. A. 1907.1; Smith, H. M. 1911.3, 
1912.2,.3..4..6. 1913.1; Smith. H. M., 
& Radcliffe. L. 1911.1; Smith, H. 
M., <fe Seale, A. 1906.1 — Pre-Linn. ref. 
Kamel, G. J. 1706.1. 

FINS {LIMBS OF FISHES) 

Many of the papers cited here include the 
musculature of the fins. Other papers more 
specifically relating to musculature will be 
found below I^imb and trunk muscles under 
Myology. 

For the structure of the limb girdles, see under 
Pectoral girdle, and Pehdc girdle. 

For the renewal of the clermal rays and the 
fin-membranes after their removal, see under 
Regeneration. 

For all references to abnormalities in the 
structure of fins, such os the absence in some 
individuals of certain fins, or the presence of 
extra. accessor>’, or supernumerary' fins, see 
below Abnormalities of fins under Teratology. 

For the functions of the fins, see under Loco- 
motion. 

Morphologically, the limbs of fishes 
may be divided into the median and the 
paired fins. 

STTPPOETINO ELEMENTS 
Endoskeletal fin-supports 

Both the median and paired fins are sup- 
ported by an internal skeleton composed of 
cartilaginous or bony endoskeletal pieces, the 
radial elements (or pterygiophores of Parker, 

T. J. 1886.3, p. 24). These provide supports 
for the ezoskelelal dermal fin-rays which are 
described below. 

The essential distinction between the endo- 
skeletal fin-supports and the secondary exo- 
skeletal dermal rays was fir.st brought out by 
Bruch (C. W. 1861.1). 

In the Cyclostoinata, presumably represent- 
ing the primitive condition, the radial elements 
are unsegmented outgrowths from the dorsal 
and ventral vertebral arches, i. e. extensions of 
the neural and haemal spines. In the Dipnoi, 
the mesial supporting elements are also pro- 
longed nev^ral and hsemal spines, each being 
subdivided into three segments. Likewise in 
Pleuracanthus. according to Woodward (A. S. 
1892.3), the identity in origin of the endoskeletal 
fin-suoports and the processes of the vertebrae 
is well shown. 
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Fins — ConVd. 

In Cladoselache, a primitive Elasmobranch, 
the radial elements have become divided into a 
basal and a distal segment (Dean, B. 1894.1). 
In existing Elasmobranchs. the elements are 
generally trisegmental. While generally triseg- 
mental in the Teleostomes, they here exhibit a 
tendency toward reduction, and their original 
relations to the vertebral arches are obscured. 
They are, in Teleosts. generally called "inter- 
spinous bones " (interneural or interhsemal 
elements). 

The series of endoskeletal fin-supports, fol- 
lowing the arrangement of Bridge (p. 533), 
may be termed radial elements. They may be 
further subdivided into proximal (basal or in- 
nermost), mesial, and distal segments. When 
bisegmental, the terms " basal " and " radial " 
(Dean, B. 1895.4, p. 32) have often been em- 
ployed. The terms of (iope (E. D. 1890.1, p. 
414); axonofi^ equivalent to " proximal", and 
supporting the dermal fin-rays, and 
equivalent to " mesial " or " distal.” although 
adopted by Woodward (A. S. 1889.2, vol. ii, 
p. 321) seem unneccssar>'. 

The most valuable summary of this sub- 
ject {in Ganoids and Teleosts), is ★Bridge, 
T. W. 1896.1. 

In Elasmobranchs, Mivart termed these 
elements " radials " {further subdivide 
into basal or innermost, median, and distal 
cartilages). Excellent, descriptions with 
figures of numerous species are given in 
Mivart, St. G. 1879.1. 

Thacker (p. 292). noting that the fin- 
supports of Dipnoi are elongated neural 
spines, believed that this condition, instead 
of being primitive, was due to the loss of the 
“ primordial median fin-rays " {radials). 
Thacher, J. K. 1876.1. 

Development of dermal fin-rays 

The following remarks present a summary of 
Goodrich. E, S. 1964.1. 

In all of the fins of the true Pisces, there are 
dermal {exoskeletal) rays of mesoblastic origin, 
the dermotrichia. In Amphioxus and the Cyclo- 
stomata. however, true dermal rays are not 
developed. The ray-like structures which have 
been described in the larva of Amphioxus are 
merely elongated epidermal cells. The delicate 
cartilaginous rays supporting the fins of Cy- 
clostpmes are endoskeletal. being prolongations 
of the neural and hsmal arches. 

In the Elasmobranchii and Hglocephali, 
probably also the Acanthodii and Ichthyotomi, 
there is a single type of dermal'ray, the cercUo- 
trichia (Goodrich's term, p, 469), kn6wn also 
as " Hornf^en " or " Elastoidinfaden ’’ by 
German authors. These fibrous, flexible, homy 
rays are never ossified nor jointed, but may be 
branched. The fibrils are secreted by the meso- 
blastic scleroblasts. Sections of the fin may 
show several layers of ceratotrichia on either 
side. The dermal or placoid (shagreen) denti- 
cles are quite independent of these rays and are 
more superficial in position, generally conceal- 
ing them from view. 

In the Teleostomes, occur two types of dermal 
rays. The first of these, slender, unjointed, 
horny fin-rays, essentially like and possibly 
identical with the ceratotrichia. were first noted 
in the adipose fin of Salmonidse by La Valette 
St. George (A. J. 1880.2). By Ryder (J. A. 
1885.6, p. 157) they were named aclinotrichia. 
They are the earliest rays in the embiy’onic 
fins, being later functionally replaced by the 
following type, except in the adipose fin and in 
the growing fin-edges, where they persist. The 
definitive bony fin-rays, typically ossified. 


jointed, and branched, are termed lepidotriehia 
by Goodrich, p. 472. The essential resemblance 
of these rays to the body-scales was noted by 
Baudelot (E. 1873.3), and this homology was 
clearly established by Hertwig (O. 1876.1). A 
perfect transition between the scales and the 
joints of the lepidotriehia in the fossil Amblyp- 
terus is shown by Goodrich (fig. 55). Form^ 
bilaterally, and later fused, each dermal ray is 
double. Each ray articulates with the ex- 
tremity of one endoskeletal fin support (radial 
element) in the higher Teleostomes, but in 
the lower Teleostomes and Dipnoi the dermal 
rays are more numerous. 

In the Dipnoi, there are jointed, branch^, 
dermal rays, containing bone-cells, which 
Goodrich (p. 513) calls camptotrichia. These 
seem to be in a degenerate condition and may 
represent the lepidotriehia of the Teleostomes. 
As in certain Teleosts. scales may extend oyer 
the greater part of the fins, and thus secondarily 
overlie the dermal rays. 

As above indicated, the most valuable 
paper on this subject is ★Goodrich, E. S. 

1904.1. 

Scholarly treatises on the development of 
the horny rays of Elasmobranchs and the 
bony rays of Teleosts are cited under 
★Harri.son. R. G. 1893.1-189.'>.2. 

Development or structure of the fin-rays 
in various fishes . ★Brohl, E. 1909.1; Han- 
cock, J. 1830.2; ★Ryder, J. A. 1879.1, 
1887.5, 1890.1; Szily, A. 1907.1; Vail- 
lant. L. L. 1896.5; Ziegler, H. E. 1908.f 

"Very thin, structureless" fin-rays in 
the adipose fin {of Osmerus) were first noted 
in a brief remark by Gulliver, G. 1872.2. 

The distinction between fin-rays as exo- 
skeletal from other bones as endoskeletal 
breaks down on embryological pounds, 
since both are of mesoblastic origin, ac- 
cording to Ryder, J. A. 1885.2. 

Relation of temperature to the number of 
fin-rays in Pleuronectidce {reduction in 
warmer climates). Cox, P. Add. 1903.1. 


Development of fin spines 


In Elasmobranchs the secondary clustering 
of the dermal denticles or cusps on the expowd 
anterior fin margins (Dean, B. 1895.4, p. 28) 
has produced rigid spines or dermal defens^. 

In Teleostomes the development of bony tissue 
in the anterior dermal fin rays also produces stout 
spines. While the soft dermal rays exist in aJi 
Teleostomes, spines, followed by soft rays, occur 
only in more specialixed fonns^ which form tne 
old order of Acanthopterygii^ 


Structure and development of the spines 
Elasmobranchs. Hannov'er, A. 1868^; 
Koppen, H. 1901.1; Meyer. G. H. 
;47.1: ★Markert. F. 1896.1; ★Ritter, 

1900.1. . , ^ „ 

Structure or development in the following 
deosts. — Siluridee. Bliss, R. 1875.1. 

■ Gasterosteus. Ryder, J. A. 1885.3. 
rnodontis. Vaillant, L. L. 1895.2, 1898,2. 
Articulation of spines in Teleosts, tn- 
iding the trigger mechanism for locking 
? spines and the musculature for thexr 
iction. Bliss. R. {Balistes) 1872.2; 
anitz, F. K. {Teuthis) 1866.1, 1867.2; 
ilgendorf, F. M. {Monocentris) 1879.3; 
ayer, A. F. 1862.1; S 0 renson, W. E. 

84.1, 1897.1: ★Thilo. O. 1879.1-1898.1, 

1901.1, Add. 1899.1-1910.1. 
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Numermti species of Teleosts have a 
** Poison apparatus composed of spines 
and associated glands/’ For references, 
see below this caption under Poisonous 
fishes. 

Ichthyodorulites. Numerous isolated spines, 
found in the Devonian and Carboniferous strata, 
are considered to be the dorsal spines of Elas- 
mobranchs. They constitute the sole remains 
of these fishes. Their nature was first recog- 
nised by Buckland and De la Beche who us^ 
the term " ichthyodorulites.” By Woodward 
(p. 92), this term is restricted to those spines, 
tubercles, and plates exhibiting the micro- 
scopical structure of vascular dentine. Nu- 
merous genera have been proposed for these 
isolated spines. 

Full bibliographic references to all genera 
will be found in Woodward’s " Catalogue ” 
(Woodward. A. S. 1889.2, vol. ii, p. 92 et aeq,) 
and (American forms) in Hav, O. P. 1902.1, 
p. 326. 

MKDIAN FINS 

Including the dorsal, caudal, and anal 
fins. The median fins are believed to be of 
greater antiquity than the paired fins. In em- 
bryo fishes, a continuous median fringe ap- 
pears long before the origin of the paired fins. 
In the lower groups. Cephalochordata and Cy~ 
clostomata, the median fins are the only ex- 
isting fins, although this condition may be due 
to the loss of the paired fins through degenera- 
tion. 

The median fins are considered to be the dis- 
continuous remnants of a primitively continu- 
ous median fringe. 

A valuable work in German, especially on 
the ernbryological development of the median 
fins, is ★Schmalhausen, J. J. 1912.1. 

See also ★Goodrich, E. S. 1906.1, who 
showed that the median fins in Elasmo- 
branchs develop essentially like the paired 
fins. 

Through artificial breeding, the Japanese 
have produced numerous modifications in 
the median fins of goldfish; there are double- 
tailed varieties, split or double anal fins, 
etc., etc. See Bade. E. 1905.2; Matsu- 
bara. S. 1908.1; Pouchet, G. 1870.1; 
★Smith, H. M. 1909.2; ★Storch, O. 
1911.1; and Watase, S. 1887.1. 

In Echeneis and Remora, the dorsal fin 
has become greatly modified to form an 
Adhesive disk, which see. 

Morphology and development of median 
nns chiefly the caudal fin or tail 

Most of the following references, except as 
otherwise stated, treat of the morphological 
nature of the termination of the vertebral 
column in the tail. This work has been in 
gradual e^ansion and more precise definition 
the original conception of Agassiz (J. L. 
1833.2), who on the grounds of external sym- 
metry recognized two types of caudal fin. the 
asymmetrical ” heterocercal " and the sym- 
metrical ” homocercal ” types. 

The most recent and valuable summaries 
of this subject, from which most of the in- 
formaticm given below has been gleaned, are 
those cited under ★Whitehouse, R. H. 

1910.1 and 1910.2. 

An older hut valuable, complete discus- 
exon of the subject is ★Ryder, J. A. 1886.8. 

Other papers unth further delimitations 
and refinements in terminology are ★DoIIo, 
L. 1896.2 and ★Gregoiy. W. K. 1907.1. 


Hippocampus lacking a caudal fin uses 
tail as a prehensile organ. Dufoss^, A. 
1874.2. 

TYPES OF CAUDAL FINS 

Protocercy. All fishes first possess a proto- 
cercal tail in the embryonic condition, and it 
seems safe to infer that this is the true primi- 
tive condition, from which the more specialized 
t>'pes have evolved. A protocercal fin may be 
defined as one which is primititely symmetrical, 
externally and internally, having not under- 
gone any reduction or modification of the 
original form. The chorda ends in a perfectly 
straight line and the supports of the fin-rays 
are equal in number and kind, both dorsally 
and ventrally, so that the dorsal and ventral 
fin-rays contributing to the caudal fin are like- 
wise equal in number and position. The term 
"protocercal" was first used by Wyman (J. 
1864.2) to designate the median fin-fold con- 
dition of the tail of the larval Raja. Agassiz 
(.^. 1878,1, I. p. 123) proposed the term lepto- 
cardial which is now considered synonymous 
with the preceding. 

Another t>T)e of caudal fin. also perfectly 
symmetrical both internally and externally, 
which however is secondarily symmetrical, is 
the gephyrocercal type defined below. 

M’Coy (Sir F. 1848,2, p. 304) first used the 
term diphycercal to designate the symmetrical 
caudal fin of Diploptenis, Cope (E. D. 1871.1, 
p, 452) in ignorance of this term, coined iso- 
cercal for the symmetrical caudal. The term 
" diphycercal ” originally used with no quali- 
fication regarding primitive or secondary 
symmetn,’. may. for all practical purposes, be 
dismissed, in the \iew of Whitehouse. who 
would however retain it " as applying to a 
caudal fin w*hich it may not be wise or possible 
to refer to as protocercal or gephyrocercal.” 

“ It is probably correct to say that no 
true fishes possess a protocercal fin in the 
adult condition; the Cyclostomes are 
generally credited with having proto- 
cercal tails, but it is likely that even here 
a degenerate condition is present.” 
Whitehouse, R. H. 1910.1, p. 135. 

Median fins of Cyclostomata 

For the caudal skeleton in Myrine and 
Petromyzon, see ★Ayers, H. dc Jackson, 
C. M. 1900.1; Cleland, J. 1886.1; Ret- 
zius, M. G. 1892.1, 1895.2; ★Schaffer, J. 
1901.1, .2. 

The ” pre-anal fin ” of Myxine is a skin 
fold, according to Lonnberg, A. J. 1902.7. 

Heterocercy. ” A heterocercal caudal fin 
may be defined as one in which the extremity of 
the chorda is directed upw’ards, and as a con- 
sequence is unsymmetrical externally and in- 
ternally, the ventral lobe being greater than the 
dorsal; and. moreover — and this is a most 
important feature, to which I have not seen 
attention drawn — when centra are formed, 
these elements remain distinct to the end of 
the axis.” Whitehouse, R. H. 1910.1, p. 136. 

Heterocercy in Elasmobranchii 

Chiefly, development and morphology of 
the tail in Selachians. Ahlborn, C. G., 
1895.2; Beneden, P. J. 1853.1, 1861.1; 
★Dohrn, A. 1882.2 (vi); Carman, S. 
(Chlamydoselachus) 1887.1; Haswell, W. 
A. 1885.2; Helbing, H. 1902.1, 1904.1; 
★Mayer, P. 1886.1; Virchow, H. 1896.3; 
★Schmalhausen. J. Add. 1913.1. 
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Fins — Conn’d. 

Excellent plates of the skeleton of the 
median fins of many Selachians appear in 
★Mivart, St. G. 1879.1. 

Heterocercy in Teleostomi 

" In Acipenser the typical heterocercal form 
. . . is present; Polydon by an increase in the 
size of the ventral lobe reaches a step towards 
the externally symmetrical homocercal fin; 
while Amia proceeds furthest of all in the 
homocercal directiori, requiring but one single 
feature, the possession of a true urostyle, to 
attain the homocercal condition.” Whitehouse, 
R. H. 1910.2 {p. 595. 596). 

Development of median fins, especially 
the dorsal fin, in Acipenser. Dikson, B. 
1912.1; ★Zalenskif, V. V. 1899.1 ; Zograf, 
N. Y. 1887.3; Schmalhausen, J. J. Add. 

1913.1. 

Development of tail, respectively in Lepi- 
dosteus and Amia. Wilder, B. G. 1876.2, 
1877.6. 

General accounts of the tail of Teleos- 
tomes, including Ganoids, are Heckel, J. J. 
1850.3, and Kolliker, R. A. Add. 1860.1. 

Homocercy. With the possible exception of 
the forms mentioned below under “gephjTO- 
cercy,” this form of caudal is found in all Teleos- 
tei. It may be considered a specialized form of 
the heterocercal type. The term ” homocercal ” 
is very broad in application. By Whitehouse 
(R. H. 1910JI, p. 138), it is defined as ” a caudal 
fin which is externally symmetrical but in which 
the majority of the fin-rays are supported in- 
ternally by hypaxial fventral] elements, and in 
which a urostyle is present either in the adult 
or at some time during larval history.” 

The most comprehensive account of the 
morphology of the tail in Teleostei is ★White- 
house, R. H. 1910.2. 

Huxley {T. H. 1859.1) says that 
" the first accurate and comprehensive ac~ 
count of the structure of the piscine tail,'* is 
★Heckel, J. J. 1850.3. 

Other papers on the morphology or de- 
velopment of the caudal in Teleosts, are 
★Agassiz, A. 1878.1; Baudelot, E. 1868.2; 
Costa, A. 1869.1; ★Huxley, T. H. 
1859.1; ★Lotz, T. 1864.1 ; Peach, C. W. 
1859.2; Regan, C. T. 1910.2, .5; ★Ryder, 
J. A. 1885. 11, .14, 1886.8; Sauvage, H. 
E. 1872.1; Schmidt, V. 1893.1; Steen- 
etrup, J. J. 1866.1; ★Totton, A. K. 
{Pl^ragramma) 1914.1; ★Kolliker, R. 
A. Add. 1860.1; Newton, E. T. Add. 

1882.1. 

Oephyrocercy. The gephyroeercal caudal is 
a secondary one, the original caudal being 
aborted or lost during larval (Mola) or post^ 
larval existence (Fierasfer), and the secondary 
fin formed by the union of the rays of the dorsal 
and ventral median fins, around the abbre- 
viated extremity. It is perfectly symmetrical, 
both externally and internally. The term 
** secondary diphycercy,” as above stated, is 
synonymous with this term. 

As stated in the original definition (Ryder, 
J. A. 1886.8, p. 991), among Teleosts, this type 
of caudal occ\irs only in the two forms, Mola 
and Fierasfer. 

Certain fossil forms of Coelacanthidse (Cros- 
sopterygii), such as Undina, possess a gephy- 
rocercal caudal fin (Reis, O. M. 1888.1, 1892.3). 


Gephyrocercy in Dipnoi 

” It is highly probable that this group will be 
found to afford the best examples of the gephy- 
rocercal form.” Whitehouse, R. H. 1910.1, 
p. 142. 

” Diphycercy in its existing conditions, . . . 
as in Ceratodus, is, ... a specialized, per- 
haps more strictly a degenerate condition, 
directly comparable with gephyrocercy.” Dean, 
B. 1894.1, p. 102. 

DoUo (L. 1896.2) in the ” pbylog5nie des 
dipneustes ” has erred in too extensive an ap- 
plication of the term “gephyrocercy,” in the 
belief of Whitehouse. 


PAIRED FINS 

Including the pectoral, and the peWlc 
or ventral fins. The following references are 
arranged primarily with regard to the anatom- 
ical structure in the different groups. However, 
most of such researches have been in^ired by 
the views of the derivation or origin of the 
paired fins. The latter topic forms a separate 
subject and the chief hypotheses on the origin 
of the limbs are discussed below " Phylogenesis 
of limbs ” under Evolution. 

The hypothesis of the origin of the paired 
fins from a continuous lateral fin-fold, like that 
of the median fins, is now the most prevalent 
view. It was the independent observation by 
both Mivart and Thacher, of the resemblance 
between the median and paired fin-structures 
in Raja, which led each separately to form his 
conception of the identity in origin of the 
median and paired fins (Mivart, St. G. 1879.1, 
p. 467). 


General treatises 

# 

Valuable general treatises in German, 
treating of the development and structure of 
the paired fins in all groups, are ★Braus, 
H. 1904.2, 1906.1; ★Davidoff. M. 1879.1; 
★Gegenbaur, C. 1864.2 (ii); and ★Wie- 

dersheim, R. 1892.1. • 

Valuable treatises in English, especiaUy 
reviewing the origin of the paired fi^t 
★Goodrich. E. S. 1906.1 and ★Mivart, 

St. G. 1879.1. , A A 

Various miscellaneous or unclas^fiea 
papers on the paired fins afe 
Saint-Hilsire. E. F. 1807.3..4,.7, 18 8.2,.4- 
Gouriet, E. 1868.1; Hartwig, P. 1870.1 
Hatschek, B. 1889.1; ★Kner. R. 1860.2 
Lavocat, A. 1896.1 ; Mettenheimer, C. 1- . 

1847.1. 


Paired fins in the 
various groups 

Fins of Dipnoi 

Gegenbaur (C. 1870.4) originally adop^ 
he Lepidosiren type of limb as the astral 
orm of the Elasroobranch fin. He later (1873a) 
adopted the Ceratodus type as the 
:ium or the fundamental form of 

,rateUmb. This view wm accep^d by Gto 

her (A. C. 1871.4) and by Huxley (T. H. 18.^ 
A contrary view was 

St. G. 1879.1, p. 473) who says the fin ol 
:;eratodus cannot represent the ayhipteryg 
am, and, far from being a P^inutive form 
3 , on the contrary, a very ^ 

tructure. which is earned to a stUl 
lormal development in Lepido^ren. by p 
T^ve elongation and by atrophy of the post- 

”ho^(G.' B. 1887.1, p. 24) believes" ttat 
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from a type of fin most nearly represented by 
that of the living chimeroids.” 

Embryological development of paired fins 
in — Lepi^siren and Protopterus. Agar, 
W. E. 1907.1. — Ccratodus {Neocera- 

todus) ★Semon, R. W. 1898.1, 1899.3. 

Mneculalure and innervation of the fins 
of Ceratodus. Braus, H. 1898.1, 1900.1. 

Skeleton of the paired fins, chiefiy of 
Ceratodus. ★Davidoff, M. 1879.1; Has- 
well, W. A. 1883.2; ★Howes, G. B. 
1887.1; Sabatier, C. P. 1904.1: Schneider, 
A. F. 1886.1, 1887.1; Vanhoffen, E. 
1890.1. 

Fins of Elasmobranchii 

As described by Balfour (F. M. 1881.1, p. 
663), the skeleton of the pectoral fin of Elasino- 
branchs “ consists of three basal pieces (radials) 
articulating with the pectoral girdle: on the 
outer side of which there is a series of more or 
less segmented cartilaginous fin-rays (also 
radials]. Of the basal cartilages one is anterior 
(external], a second is placed in the middle, and 
a third is posterior (internal]. They have been 
named by Gcgenbaur the propterygium, the 
mesopierygium, and the meUipterygium; and these 
names are now generally adopt^.” 

Embryological development of the paired 
fins in Selachii, including the development 
of the skeleton. Balfour, F. M. 1881.1; 
Braus, H. 1906.2; Dohrn. A. 1882.2 (vi); 
Goodrich, E. S. 1906.1; Rugc. E. {^Spinax) 
1902.1; Mollier, S. Add. 1892.1. 

Musculature, innervation, etc., of the 
paired fins. ★Braus, H. 1898. 1,. 2. 1899.1, 
1906.2; ★Backman, G. 1913.1; ★Muller, 
E. 1909.1, 1911.1. 

Structure and arrangement of the skeletal 
ele7nents of the paired fins. Gegenbaur, C. 
1870.4; ★Haswell, W. A. 1885.2; Hel- 
bing, H. 1902.1, 1904.1; Howes, G. B. 
1890.1; ★Mivart, St. G. 1878.1, 1879.1; 
Prince, E. E. & MacKay, A. H. (Lamna) 
1901.1; Sabatier, C. P. 1898.1, 1904.1. 

Pectoral fin skeleton in various fossil 
sharks. Braus, H. 1902.1; Fritsch, A. J. 
{Pleuracanthus) 1888.2-1891.1. 

See also Phylogenesis of Limbs under 
Evolution. 

Numerous examples have been recorded 
of abnormal rays or skates in which the 
pectorals are not adherent to the head. 
This teratological form was described as 
the new genus Propterygia, by Otto (A. W. 
1821.2). For these references, see under 
Teratology. 

For the appendages of the pelvic fins of 
male Elasmobranchs (Myxopterygia), see 
Copulatory organs below Viviparity under 
Reproduction. 

Fins of Teleostomi 
Crossopterygii 

Skeleton of the paired fins of Crossop^ 
terygii. Emery, C. 1897.3; ★Gegenbaur, 
C. 1895.2; ★Klaatsch, H. 1896.1. 

Variation in skeleton of pectoral, in 
Polyptepxs. Bamford, E. E. 1913.1. 

Pelvic fin of Eustkenopteron. Goodrich, 
E. S. 1901.1. — Pectoral of Ccelacantkus. 
Wellburn, E. D. 1901.4. 


Chondrostci and Holostei 

Development of skeleton of pectoral fijis 
in Amia. Heronimus, C. 1911.1. 

Embryological development of paired fins 
in Acipenser. ★Mollier, S. 1893.1. 

Figures of the skeleton of the pelvic fin — 
Acipenser, Polydon, and Scaphirhynchus. 
Rautenfeld, E. 1882.1. — Polydon. 

Thacher, J. K. 1877.1. 

Teleostei 

Embryological development of the paired 
fins in Teleusts, chiefiy the trout or salmon, 
including the development of the fin skeleton 
and the girdles. ★Boyer, K. R. 1892. 1; 
Corning, H. K. 1894.1; Dorjugin, K. M. 
1908.1-1912.1; Ducret. E. 1893.1, 1894.1; 
★Harrison, R. G. 1894.1, 1895.2; Oel- 
lacher, J. 1872.1, 1879.1; Prince, E. E. 
1886.3, 1890.2; Swirinerton, H. H. 
1905.1, .2; Swirski, G. (Esox) 1880.1; 
★Vogel, R. 1909.1. 

Development of the large pectorals in the 
flying-fish, Exocaetus. Derjugiri, K. M. 
1908.1; Derjugin, K. & Rozhdestvensky, 
E. 1912.1. 

The larval Symbranchus, for a while, has 
large pectorals which later disappear. Der- 
jugin, K. M. 1912.1; Taylor, M. 1913.1. 

The larval sole (Achirus) likewise pos- 
sesses pectoral fins which disappear when 
it is half-grown. Putnam, F. \\. 1865.8, 
1866.5. 

The young of Onus muslela have greatly 
developed paired fins, which in the adult 
are le.-is in proportion. Paul, D. M. 1902.2. 

Sexual dimorphism in development of 
pectoral fins in Phoxinus. Fatio, V. 1875.1. 

In Lophius, during development, there is 
a sudden forward translocation of the pel- 
vic fins. Ryder, J. A. 1885.13. 

Morphology of the paired fins, including 
their attachment to the girdles, innervation, 
skeleton, etc. Belling, D. E. 1911.1; 
Bruch, C. \V. 1861.1; Hamburger, R. 
1904.1; Hammarsten, O. D. 1911.1; 
Koltzoff, N. K. 1896.1; Nordenson, J. 
\\. 1910.1; ★Pychlau, W. 1908.1; Rau- 
tenfeld. E. 1882.1. 

The so-called “ adipose lobe ” of the 
pelvic fin of Salmo is an enlarged scale ac- 
cording to Shann, E. W. 1913.1. 

The pectorals of Periophthalmus are 
modified to permit of overland locomotion. 
For their structural modifications, muscula- 
ture, etc. see Hammerle, L. 1897.1 and 
Hamburger, R. 1904.1. 

The Gurnards (Triglidce) have finger-like 
(dactyloid or digitiform) appe^ages or 
filaments at the anterior margin of the 
pectoral fin by which they feel the bottom in 
search of their food. The following papers 
refer to these structures, chiefly in Prionotus 
and Trigla. Allen, H. 1886.1; Belling, 
D. E. 1911.1; Deslongchamps, J. A. 
1843.1; Evant, T. 1903.1. .2; Hamburger, 
R. 1904.1; Jourdain, S. 1870.1; ★Morrill, 
A. D. 1895.1; Tiedemann, D. F. 1816.2. 

In some genera of Cyclopteridce {Cyclop- 
ierus and Liparis) and GobiesocideE {Lepa- 
dogaster), the pelvic fins have coalesced to 
form a sucking disk. See Adhesive disk. 
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FISHERIES OF THE WORLD 

For topics intimately related to the 
subject of fisheries, but dealing more 
specifically with the cultivation and prop- 
agation of fishes, see under Pisciculture. 
For general works relating to food fishes 
of various regions, see the section Fauna 
of the World. 

It should be obvious that statements 
herein as to the constitution and activi- 
ties of governmental departments, the 
International Commission for the Inves- 
tigation of the Sea, etc., apply to pre-war 
conditions. 

An excellent analysis of the publications of 
the U. S. Bureau of Fisheries has just appeared 
(April, 1921), too late, however, for more than 
incidental use in the preparation of this section. 

This catalogue, by Miss Rose M. E. Mac- 
Donald. is entitled “ An Analytical Subject 
Bibliography . . . 1871-1920.” and is published 
as Appendix V to the Rept. U. S. Comm. Fieh., 
1920. 

Treating relatively a much smaller number of 
papers than are comprised in the present bibli- 
ography. a plan is possible ha^Hng advantages 
over our necessarily condensed arrangement, it 
should be consulted by the serious student hav- 
ing access to this series, comprising, in the word.s 
of Jenkins, ” the finest collection of authorita- 
tive papers on fishery problems.” 

From the admirable work of Jenkins, cited 
below, much of our data concerning statistical 
publications in European countries has been 
obtained. 

General treatises 

Text in English. Goode, G. B. 1883.9; 
H^rubel, M. A. 1912.1; Russell, E. T. 
1891.1; Willis-Bund, J. W. 1899.1; 
Wright, W. 1858.1; ★Wright, S. Add. 

1908 . 1 . 

See also “ The Sea Fisheries,” by ★J. T. 
Jenkins, London, 1920. 299 p. 57 pis. 

Text in French. Baudrillart, — 1827.1; 
Bertrand, J. E. 1779.1; Broca, P. 1865.1; 
Delisle de Sales, — 1769.1; Dralet, — 
1821.1; ★Duhamel du Monceau, H. 

1769 . 1 . 1775.1, 1796.1; H^rubel, M. A. 
1911.1; Karr, A. 1855.1-1860.1; ★La 
Blanch^re, P. 1868 . 2 ; ★Noel de la Mon- 
ni^re, S. 1815.1; Perreau, J. H. 1904.1; 
Roule, L. 1914.8; Wallon, E. 1868.1; 
Thomassy, M. J. Add. 1852.1. 

Text in German. ★Borne, M., Benecke, 
B.. & Dallmer, E. 1886 . 1 ; Duhamel du 
Monceau, H. 1773.1; Lindeman, M. 
1880.1; Meyer, J. 1881.1; Walter, E. 
1903.1; Wirth, J. G. 1862.1; Anon. 633. 

Text in Spanish. Valverde, — 1879.1. 

Bibliographies: A selected biblwgraphy 
of marine bionomics and fishery investiga- 
tions. Allen, E. J. 1911.1. — The literature 
of the ten principal food fishes of the North 
Sea. Hoek, P. \9QS.\. ^Bibliography of 
literature of sea and river fishing. Manley, 
J. J. 1877.1-1883.1. 

Historical matters 

A popular history of fisheries from the 
earliest times. Adams. W. M. 1883.2. — 
Origin of fishing. Mortiliet, L. 1867.1, 

1890.1. — Fisheries in J4lh and 16ih Cen- 
turies. Segesser, A. P. 1852.1. — The 


condition of the fisheries among the ancient 
Greeks and Romans. Smidth, J. K. 1872.1, 

1876.1. — The royal fishery companies of 
the 17th Century. Elder, J. R. Add. 

1912.1. — Das Fischereibuch Kaiser Maxi- 
milians I. HohenJeiter, W., & Fritz, M. 
Add. 1901.1. — Fisheries of Pomerania in 
12th and 13th Centuries. Sell, J. J. Add. 

1797.1. 1831.1. 


Instruction in fisheries 

General: Practical uses of fisheries charts. 
Finn, W. 1871.1. — Technical education in 
relation to fishermen's occupations. Robert- 
son, J. W. 1916.1. — of a national 
institute ( 1-. S.) for technical instruction. 
Smith, H. M. 1914.2. — Practical instruc- 
tion in oceanography. Thoulet, J. Add. 

1911.1. 

Instruction offered at the Fisheries Labo- 
ratory at Bergen, Norway. Dean, B. 1901.2. 
— At Normas, Sweden. Lundberg, R. 

1879.1. — Die Fischerschule in Evois, Fin- 
land. Schneider, G. 1904.5, 1907.7. — 
Fischereischule des Bayerischen Landes 
Fischereivereins in Starnberg. Hein, W. 
Add. 1910.1. See also Bull. U. S. Fish 
Comm., 1895, xv, p. 321. — Deutsche 
See-Fischerei Verein. Henking, H. Add. 

1910.1. 

Ecole professionnelle de piche d, Ostende 
{Belgium). For description and photo- 
graphs by M. Pype, consult M 6 m. et C. R. 
Congr. Intern, de P^cho et de Pisci- 
culture k St. P^tersbourg, 1902 (1903), 
pp. 212-213. 

Lancashire Sea Fisheries Station at Piel, 
England. For syllabus used in classes for 
fishermen, see Johnstone, J. in Rept. I^JJ" 
cashire Sea-Fisheries Lab., 1903 (1904), 
no. 12, pp. 109-128. 


Living conditions of fisherfolk 

Economic conditions and means for 
mprovement. Various items. Adams, W. 
4. 1883.2; Bertram, J.G. l^SSd.ii; 

llanchard, C. E. 1869.3; Levi, L. 1883.1. 

French sea-fishermen. Acloque, A. 

903.1. --Fisherfolk of K^trup, Dm- 
lark. Feddersen, A. F. 1878.1. The 

shermenofthe V nited S^ General r^- 

iew. Goode. G- B. & ^ 

887.3; Collins, J. q 

Jetherlands fishermen. Hoek, P. 

908.3. 1910.1. — Credit institution f^ 

rovement of conditions among Frerich 
shermen. Mallet, — 

shermen of Astrakhan. Nikols^, A. M. 

398.2. — Swedish fishermen. Nordstrom, 

1907.1. — Alliance of fishermm oj 

inkenwdrder I., near 
1R78 2. — Insurance among fisher ^ 

i Grmt BeU, Denmark. 

076 1 . Italian fishermen in Algeria. 

A G. Add. 1904.1. 


Science and Fisheries 

Hous articles on the reUiti^ 

1 1902.1; Hoek, P. 
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1905.1, .2; Janson, O. 1914.1; Kam- 
merer, P. 1910.2; Ryder, J. A. 1894.1; 
SchiemeDX, P. 1901.1, 1902.3; Zacharias, 
E. O. 1904.2. 


APPARATUS & APPLIANCES 


For equipment, such as dynamite, 
hooks, lights, poisoiu, spears, etc., used by 
native races in fishing for their own con- 
sumption, see under Fishing Methods. 

General treatises. Perrier, J. O. 1904.1 J 
Wilcocks, J. C. 1868.1. 

Miscellanea. Delidon. E. S. 1869.1; 
Holdsworth, E. W. 1883.1; Leonhardt, 
E. E. 1906.5; Perreau. J. H. 1904.1; 
Walsh. R. F. 1883.1; Heublein, C. J. 
Add. 1774.1. .2; Pontoppidan, E. Add. 
1787.1; Wright. S. Add. 1908.1. — Dc- 
scripiion of fish-measuring board. Riddell, 
W. 1914.1. — Fishery apparatus at In- 
temat. Exposition at Bergen, 1865. Sou- 
beiran, J. L. 1866.2. 

Pishing vessels: Construction and 

equipment. Baird, S. F. 1871.16; Nardo, 
G. D. 1870.1; Noel de la Morini^re, S. 
1806.1; Omond, J. 1883.1: Parona, C. 
1899.1; Collins, J. W. Add. 1890.1. 

Fish wells, live-boxes, etc., for the 

transportation of fishes to ynarket. Berthe- 
lot, S. 1865.1,. 3; Dempster, H. 1868.1; 
Hughes, S. E. 1884.1; Tytler, R. C. 

1865.1. — Pre-Linn. ref. Steele, R. 

1718.1 . 


Nets, seines, etc.; Construction. 
Morris, C. W. 1883.1; Schneider, G. 
1909.5; Augur, C. H. Add. 1894.1. 

Various types of nets : Cruive {fish-trap) 
fisheries in Scotland. Calderwood. W. L. 

— Collins, J. W. 1880.1, 
1886.3. — Action of herring seine-nct. Ful- 
^n, T. W. 1900.2. — Drag seine (chalut), in 
trance. Hennequin, A. 1867.1. — Purse 
«wne. Hoek, P., & Bottemanne, C. 1888.1 ; 
Martin. S. J. 1883.1; Anon. 41. — Fyke- 
nets. Smith, H. M. 1894.4. — Cocered 
Todd, R. A. 1908.1. — Pound nets. 
True, F. W. 1887.2. — Drag-nets. Gilson, 
G. Add. 1911.1. 

Trawls: I'se of beam trawl, etc. An- 

n 11 -^* ^*^^83.1; Dantziger, C. 1879.1; 
Collins J W. Add. Otter-trawl. 

Kyle. H. M. 1900.3, 1905.1. 


ASSOCIATIONS A SOCIETIES 

For specific societies, see under 
various countries, below. 

.^^f^^^^neous papers. Dimick. F. 
T A. V. 1879.1; Lin< 

n T. 1908.1 ; Schneh 

G. 1904,4; Surbeck, G, 1905.3. 


COMMISSIONS OF FISHERIES 

For the work of the fishery boards an< 
^mmissions of the various countries, set 
below under Fisheries, arranged gea 
graphically. 


International Commission for the 

Investigation of the Sea. (Conseil Perma- 
nent International Pour V Exploration de 


la Mer). Subscribing governments are: 
Belgium, Denmark, Finland, Germany, 
Great Britain and Ireland, Netherlands, 
Norway, Russia, and Sweden. Central 
office in Copenhagen. W’ork has largely 
been confined to the North Sea. 

The publications consist of “ Rapports 
et Proems- Verbaux des Reunions,*’ vol. I, 
1903; “ Bulletin trimestriel des rdsultats 
croisi^res p6riodiques,” 1902; “ Publica- 
tions de circonstance,” no. 1, 1903; and 
" Bulletin Statistique.” 

Scientific results of the commission. Gar- 
stang, W.. 1905. 2, .3. .6. 1906.1; Ekman, 

G. . Pettersson, O., & Trybom, F. 1910.1; 
Heincke, F., & Henking, H. 1908.1; Hel- 
land-Hansen, B., <fc Nansen, F. 1909.2; 
Hjort. J. 1907.1-1910.2; Hjort, J. & 
Lea. E. 1911.1, 1912.1; ★Hjort. J. & 
Petersen, C. 1905.1; Hoek. P. P. 1903.2- 
1913.1; Hoek, & Kvle, H. M. 1905.1; 
★ Kyle. H. M. 1905.1-1908.1; Redeke, 

H. C. 1909.3; Anon. 142. 

Early discussion concerning proposed 
plans of investigation. References under 
Allen, E. J. 1899.1. See also Ehrenbaum, 
E. 1902.1; McIntosh, W. C. 1903.3; 
Paton, D. N. 1902.2. The reader shouUl 
consult also the British “ Blue-books,” 
comprising an extensive literature relating 
to the International Investigations. 

CONGRESSES & ASSEMBLIES 

Congresses of merely local importance 
will be found under the countries con- 
cerned. See also Expositions below. 

First International Fishery Congress at 
Exposition IJniverselle, Paris, 1900. 
Chaine, J. 1900.1. 

Second International Fishery Congress at 
St. Petersburg, Feb. 24 — March I, 1902. 
Proceedings published by Borodin, Bara- 
novsky, & Broschniovski (editors), as 
Congr^s Internal, de P^che et de Pisci- 
culture ^ St. P^tersbourg. 1903, pt. 1, 
M6m. <fc C. R. 258 p. 

Third International Fishery Corigress at 
Vienna, June 1906. Proceedin{js are 
Stenographisches Protokoll fiber die Ver- 
handlungen des . . . Intemationalen 
Fischerei-Kongresses Wien, 1905. K. K. 
Oesterr. Fischerei-Ges. Wien, 1905, 412 p. 
For minor notes, see Lahille, F. 1906.1; 
Smith. H. M. 1905.5. 

Fourth International Fishery Congress at 
Washington, D. C., Sept. 22-26, 1908. 
Proceedings published as Bull. U. S. Bur. 
Fisheries, 1908, vol. XXVIII, in 2 parts. 
See also, for comments. Schneider, G. 
1909.6; Smith. H. M. 1906.3. 

Fifth International Fishery Congress at 
Rome, 1913. Proceedings published as 
Atti del V. Congresso intemazionale di 
Pesca, Roma, 1913. 

World's Fisheries Congress. Chicago, 
Oct. 16-20, 1893. Report and papers, pub- 
lished in Bull. U. S. Fish Comm. 1893 
(1894), XIII. 462 p. 

International fisheries conference at 
Stockholm, June 16-23, 1899. References 
under Allen, E. J. 1899.1. 


464 


AMERICAN MUSEUM OF NATURAL HISTORY 
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DEPLETION OF FISHERIES 

For decre^e in supply of fishes in 
specific localities, see under Fisheries of 
America: United States; Europe: Austria- 
Hungary, British Is., Denmark, France, 
and Sweden. 

Causes: General discussions of causes 
with suggested remedial measures. Baird, 
S. F. 1874.18, .27, 1875.1; Bartlett. S. P. 
1912.1; Boccius, G. 1848.1; Bottemanne, 
C. J. 1872.1 ; Dubois, M. 1875.2; Francis, 
F. 1873.1; Rimbaud, J. B. 1896.1; Wie- 
land, G. R. 1908.1; Anon. 166; Are- 
nander, I. M. Add. 1869.1; Reindl, J, 
Add. 1906.1. 

Destruction of immature fishes, 

through improper fishing apparatus with 
discussions of remedies, etc. Bean, T. H. 
1890.9; Bourne, G. C. 1889.1; Calder- 
wood, W. L. 1892.6; Chadwick, B. P. 

1882.1. Add. 1886.1; Fulton. T. W. 

1891.2. 1894.3, 1895.2; Holt. E. W. 

1892.2. 1893.2; Nickerson, S. 1884.1; 
Sheley, G. A. 1884.1. 

Investigations on the ability of under- 
sized plaice to survive if returned to the sea, 
vitality of trawl-caught plaice, etc. {Few 
seem able to survive.) ★Borley, J. 0. 1909.2* 
Fulton, T. W. 1890.1; Herdman. W. A. 
1893.1; Masterman, A. T. 1908.1; Reit- 
zenstein, — 1908.1. 

Many of the references on the action of 
the various types of nets and seines given 
above under Apparatus and appliances, 
refer to the comparative destructive effects of 
their use upon the immature fishes. 

Ov®r-flshing as cause of depletion, 
chiefly of the North Sea. Ehrenbaum, E. 

1895.1, 1911.1; Fulton, T. W. 1891.5; 
★Garstang, W. 1900.5; Lyman, T, 

1873.1, 1870.1; Petersen, C. G. 1903.3; 
Schneider, G. 1907.6; Bertram, J. G. 
Add. 1873.1. 

Investigations concerning question 
whether quantity of commercial fishes is 
actually increased by liberation of artifi- 
cially hatched fishes {cod and plaice) . — 
Favorable opinion. Dahl, K. 1907.1; 
Dannevig, G. M. 1910.2; Fulton, T. W. 
1891.5. — Opinion unfavorable. Hjort. J. 

1908.2, 1909.1. 

Yield of salmon fisheries in Sacramento 
E., Cal., almost doubled through artificial 
propc^ation. Smiley, C. W. 1884.6. — 
"Evidence” {pessimistic) regarding influ- 
ence of salmon propagation in American 
rivers. Murray, W. 1903.1 . — Belief in 
utility of sea-fish hatching. Brooks, W. K. 

1889.1. 

Pollution of streams 

As a cause of the diminution of fishes. 

Effect upon fisheries: Discussion of 
regulation, means of prevention, etc. Alex- 
ander. J. E. 1880.1; Anderson, John. 
1880.1; Baird, S. F. 1875.4; Bean. T. H. 
1892.3; Borgniann. H. 1893.1 {Soap); 
Buckland, F. T. 1878.3; Field, G. W. 
1913.1; Filius Terr® 1877.1; Fowler, H. 


W. 1914.3; Haselhoff, E., & Htinnemeier, 
B. 1901.1; Hofer, B. 1901.2, 1904.1; 
James, B. W. 1896.1; Knight, A. P. 

1902.1, 1903.1, 1907.2..3; Leonhardt, E. 
E. 1904.20; Leuckart, C. G. 1886.1; 
Macadam, S. 1866.1 {Paraffin oil); 
Massey-Mainwaring, W. 1883.1 {Sewagi); 
Mather, F. 1876.7 ; No6, J., & Dissard, A. 
1894.2; Perrier, L., & Labatut, — 1900.1; 
Shutt, F., <fe Murray, J. 1900.1; Speedy, 
T. 1896.1; Surbeck, G. 1912.1; Prince, 
E. E. Add. 1900.3; Townsend, C. H. 
Add. 1908.1. 

Possible use of Box salpa in water puri- 
fication. Wilhelmi, J. 1911.1. 

Factory and refinery refuse : L6ger, 
L. 1912.1; Thienemann, A. 1909.1, 
1911.1; Weigelt. C. 1880.1, 1885.1, 
Add. 1881.1; Whish, J. D. 1906.1; 
Tolke, C. Add. 1882.1. 

Flax-steeped water, effects. Johanson, E. 
1882.1; Reichardt, E. 1883.1; Steuert, 
L. 1903.1. 

Gas manufacture wastes. Hein, W. 
1908.4; McDonald, M. 1885.1, .5; Swett, 
S. B. 1883.1. 

Starch factory refuse. Fischer, E. G. 
1901.1; Hofer, B. 1903.4. — /n Obra R., 
Germany. Cronheim, W., & Schiemenz, 
P. 1901.1; Schiemenz, P. 1902.2. 

Sugar refinery refuse. Baudran, G. 
1893.1; Marsson, M., & Schiemenz, P* 

1901.1. 

Naphtha: Effects on fishes. Chlopin, 
G., &, Nikitin, A. 1899.1; Kupzis, J. 
1902.1; Nikolskii, A. M. 1893.1, 1898.1; 
Arnold, J. P. Add. 1897.1. 

Sawdust: Injurious effects in streams. 
Bean, T. H. 1889.23; Knight, A. P« 

1902.1, 1903.1, 1907.2,.3; Rasch, H. H. 

1873.1, 1880.1; Zacharias, E. 0. 1887.1; 
Landmark, A. Add. 1882.1. 

Pollution in various places : 

R. Bean, T. H. 1889.19. — Pennsylvan^a. 
Bean, T. H. 1890.33; Meehan, W. E. 
Add. 1911.2; Ortmann, A. E. 1909.1. 
DauphinS, France. L5ger, L., & 

G. 1905.1. — Potomac R. McDonald, M. 
1885.5; Marsh, M. C. Add. 1907.1.— 

Germany, Rhine R. Nienhaus-Meinau, C. 
1883.1; Ruhr R. Thienemann, A. 1912‘®* 

— Tyne estuary. Paton, D. N. l^^ i*,, 
Pemau R., Russia. Schneider, G. Ada. 

1911.1. — Switzerland. Schoch, G. 1892.1. 

ECONOMIC PRODUCTS AND 
BY-PRODUCTS 

General ir^iises. Schmidt, T. 1904.1 

— The commercial products of the sea. 

★Simmonds, P. L. 1879.1, 1883.1. . 

Farto: Preparing shark skxn in tae 

PhUippines. Seale, A. 1911.1. — 
skin helmets in South Sea islands. WilKes, 

C. Add. 1845.1. .. , .. 

For use of fishes in the medical 
of the 16th-18th Centuries, see Medical 
properties. 

Artificial Pearls 

Manufactured chiefly in Paris by 
ing the inside of hollow glass globules 
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with guanin known as “ Essence d’orient,” 
or " blanc d’ablette,” obtained from thtf 
lining of the scales of the Ablette " or 
Bleak (Albumus lucidus). 

AccounU of manufacture. Badham, C. 

D. 1^4.1; Cuvier & Valenciennes 1828.1 
(Vol. 17. p. 287). 

Chemical composition of “ hlanc d'ab- 
leite ” and demonstration by Barreswil of 
its identity loith Quanin. Barreswil, — 
Add. 1861.1; Bethe. A. 1895.1; Voit, 
Carl. 1865.1. 

Nature of material used in artificial 
pearls. Reaumur, R. A. Pre-Linn. 1718.1. 

Fertilizer as a by-product 

Various papers on use of fUh^scrap, 
refuse, etc., as fertilizer. Baird, S. F. 
1873.11; Bobierre, A. 1868.1; Dean, S. 
1797.1; Hamilton, R. B. 1853.1; Hunt, 
T. S. 1859.1; Klippart, J. H. 1861.1; 
Smiley, C. W. 1884.3; Smith, W. A. 
1883.4; Weigelt, C. 1891.1; Woods, J. 

E. 1888.1 (In East Indies)', Anon. 214; 
Robinson, J. A. Add. 1912.1; Stevenson, 
C. H. Add. 1904.1; Turrantine, J. W. 
Add. 1913.1, 

Analysis or composition of fish guano. 
Anderson, T. 1857.1; Dietzell, B. E. & 
Kressner, M. G. 1879.1; Gruvel, A., & 
Chudeau, R. 1911.1; Johnson, S. W. 
1860.1; Malaguti, F. J, 1864.1; Atwater, 
W. O. Add. 1884.2. 

Dogfish used for fertilizer. Gallup, B. F. 

1883.1. 

Fish guano in Norway. Baird, S. F. 
1871.15; Vohl, H. 1863.1; Anon. 555; 
Crowe, — Add. 1882.1. 

Herring brine, use in agriculture. Girar- 
din, J., & Marchand, E. 1860.1; Quatre- 
fages, J. L. 1848.2; W’inkles, G. H. 
1^5.1; Anon. 43. 

Menhaden used for fertilizer. Atwater, 
W. O. 1879.1; Goode, G. B. 1880.20; 
Goode & Atwater 1880.1; Jackson, C. T. 
1856.1 ; Boardman, S. L., & Atkins, C. G. 
Add. 1876.1. 

Food; use of fishes for food 

For methods of canning, curing, pack- 
ing, salting, etc., see below under Preserva- 
tion. 

For sickness caused by eating certain 
tropical fishes, see under Poisonous fishes. 

Fish as cattle food: Smith, J. V. 
1833.1; Woods, J. E. 1888.1; Anon. 
668; Hinckley, I. Add. 1881.1; Jameson, 
R. Add. 1826.1; Ovington, J. Pre-Linn. 

1696.1. 

Miscellanea: Papers on the use of 

fishes as food. Bean, T. H. 1910.14; Bel- 
lamy, J. C. 1843.1; Bernard, T. 1813.1; 
Blackford, E. G. 1879.2, Add. 1895.1; 
Champion, P. 1865.1; Davy, J. 1853.1; 
Dum^ril, A. 1865.1, .2, 1870.2; Filippi, 

F. 1853.1; Huitsfeldt-Kaas, H. 1901.1; 
Huntington, L. D. 1897.1; Kiss, E. 
1871.1; Langworthy, C. F. 1898.1; 
L5ger, L. 1910.2; Leonhardt. E. E. 
1901.2.1904.2; Payen, A. 1855.1; Reidcr, 
J. E. 1825 1 ; Schneider, G. 1900.6, 1 Wl.’h 


1902.3, .4, .5; Steams, S. 1880.1; Thomp- 
son, H. 1883.1; Weigelt, C. 1896.1; Yar- 
rell, W. 1857.1; Anon. 231; Ghibourt, 
J. Add. 1851.1; Konig, J., & Splittgerber, 
A. Add. 1909.1; Ix)ngworthy, C. F. 
Add. 1898.1; ★Simmonds, P. L. Add. 

1885.1. 

Pre-Linn, references to use of fishes as 
food. Albin, E. 1724.1; Baricelli, J. C. 
1617.1; Camerarius, J. R. 1624.1; Cousin, 
J. & Le Vasseur, C. 1637.1; Geoffroy, C. 
1735.1; Morton, T. 1632.1; Seguyn, P., 
& Chasler, H. 1628.1. 

Ichthyophagi or "fish-eaters," a name 
given by ancient geographers and other old 
writers to several ethnically unrelated coast- 
dwelling peoples in different parts of the 
world, who subsisted principally on fish. 
Various early references in Pre-Linn, sec- 
tion. Arrian. F. 1508.1; Athenaus, N. 
1680.1; Erasmus, D. 1725.1; Geyer, J. 
D. 1735.1; Herodotus, 1709.1; Non- 
nius, L. 1616.1; Polo, M. 1496.1 ; Strabo, 

1742.1. 

Nutritive value: Comparison of fish 
with meats, relative digestibility, etc. ★At- 
water, W. O. 1879.1>1888.1. Add. 1884.3, 
1892 . 1 ; Hollande, A. Ch. 1913.1; Mait- 
land, R. T. 1854.1; Milone, U. 1897.1; 
MitcheU, R. W. 1883.1; PhUips, B. 

1874.1. 1877.2; Schrumpf, P. 1911.1; 
Buckland, F. Add. 1878.1 ; ★Chittenden, 

— & Cummins. — Add. 1886.1; Clark- 
son, R. D. Add. 1887.1; Kostytscheff, 
P. Add. 1889.1; Popoff, M. Add. 1882.1. 

— Amount of fat in different fishes. 
Hughes, F. Add. 1891.1. — Alkaloid-like 
bodies in dried sturgeon. Lieventhal, E. 
Add. 1886.1. For additional references on 
chemical analyses of the flesh of fishes, see 
below Analysis of fish flesh under Chemistrj', 
etc. 

Various fishes and preparations: 

Botargo, salted mullet roe. A.rmand, B. 
1897.1; W'allut, C. 1863.1. 

Garum, fish sauce of the ancients. Cu- 
vier, G. L., & Valenciennes, A. 1832.1; 
Woods, J. E. 1888.1. 

Spinal column of sturgeon as an article of 
food. Baird, S. F. 1874.22. 

Dogfish, sharks and rays; economic uses 
and use for food. Atkim, S. G. 1905.1; 
Dum5ril, A. H. 1865.2; Field, G. W. 
1912.1; Field. I. A. 1907.1, 1908.1; 
Glage, F. 1902.1; MUes, G. W. 1913.1; 
Smith, H. M. 1916.2. 

Various fishes used as food. Pompano. 
Blackford, E. G. 1879.2. — Oulachan. 
Brown, Robert. 1868.1. — Salmon. Dun- 
lop, J. C. 1900.1; Throclonorton, S. R. 

1874.1. — Herring. Milroy, T. H. 1906.1, 
1908.1; Ronsseus, Add. 1778.1. — Lam- 
prey. Muckett, N. M. 1879.1. — Goose- 
fish. Smith, H. M. Add. 1914.1. 

Olue 

Composition, manufacture, etc. Camera, 

— Add. 1789.1; Chevalier, — Add. 
1774.1; Davidowsky, F. Add. 1905.1; 
Muller, G. F. Add. 1768.1; Soubeiran, 
J. L. 1866.1; Winkler. T. C. 1861.3. 
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Pre-Linn, references. Pomet, P. 1737.1; 
Stolze, — 1756.1. — Glue from perch. 
Linnaeus, C. 1739.1. 

Isinglass 

Discovery, Jiature, production, proper^ 
ties, etc. Brandt, J. F. 1831.1, .2; Brandt, 
k. Ratzeburg, J. 1829.1; Jackson, H. 
17T3.1. Add. 1766.1; Davidson, S. C. 
Add. 1^9>4? Knudsen, H. Add. 1885.1; 
Prince, E. E. Add. 1905.1. 

Preparation- in the Philippines. Seale, 
A. 1911.1. 

M onufacCiire of East Indian isinglass for 
the European market. Woods, J. E. 1888.1; 
McClellafid, J. Add. 1843.1; O’ReUly, 
E. Add. 1842.1; Royle, J. F. Add. 

1842.1. . 2, — Polynemus sele of Ganges. 
Bogle, —1842.1; Cantor, T. E. 1839.2; 
M’Clelland, J. 1839.3. 

Isinglass made by Turks from sturgeon. 
Tavernier, J. B. Pre-Linn. 1676.1. 

Oils of fishes 

Miscellaneous papers on fish oils: prop- 
erties, uses, etc. Bostock, J. 1820.1; Brug- 
natelli, L. G. 1815.1; Day, F. 1870.7; 
Delattre, A. 1859.1; Grimm, O. 1882.1; 
Jameson, R. 1800.1 ; Knapp, F. H. 1846.1 ; 
M., A. 1870.1; Posselt, W. 1826.1; Sou- 
beiran, J. L. 1867.1; Vanherman, T. 
1806.1; White, G. F., & Thomas, A. 
1914.2; Willebrand. K. F. 1866.1; ★Stev- 
enson, C. H. Add. 1904.1; White. G.F. 
Add. 1914.1; Wright, C. R., & Mitchell, 
C. A. Add. 1903.1; Westbeck, Z. Pre- 
Linn. 1754.1. 

Manufacture, methods of purification, 
etc. Davidson, W. 1827.1, 1840.1; Dossie, 
R. 1803.1; Girardin, J., & Preisser, F. 

1841.1. 

Cod-liver oil: Various papers. Bau- 
cher. F, J. 1878.1; McCulloch. J. R. 
1869.1; Meller, P. 1862.1; Mulder. G. 
J. 1849.1; Pereira, J. 1849.1; ★Roussel, 
J. 1900.1; Thomas, E. A. Add. 1854.1. 
— Variations in yield. Atwood, N. E. 
Add. 1883.1; Schieffelin, W. H. Add. 

1883.1. 

Chemical composition. Brefeld, F. 
1835.1; ★Gautier, A., & Mourgues, L, 

1888.1.. 2; Jongh, L. J. 1842.1; Marder, 

C. 1830.1; Riegel, E. 1852.1; Rump, — 
& Lehners, — 1904.1. — Iodine content. 
Graeger, J. N. 1841.1; Stanford, E. C. 
1884.1; Stein, W. 1840.1; Ulre, A. 
1843.1; Vallet, A. G. 1837.1. 

Medicinal and physiological properties. 
Capsoni, G. 1831.1; Despinoy, — & 
Garreau, — 1870.1; ★Naumann, 0. 1865.1; 
Thompson. T. 1854.1, 1857.1; ★Bouillot, 

J. Add. 1892.1. 1893.1. 

Shark and ray oils: Gallup, B. F. 
1883.1; Girardin, J., & Preisser, F. 1842.1; 
Hooper, D. 1909.1; Odin, A. 1873.1. 

Oil shark of southern California. Jordan, 

D. S. & Gilbert, C. H. 1880.37; Yarrow, 
H. C. 1880.1. 

Quantity of oil in Basking shark. Pen- 
gelly, W. 1891.1. 


Oils of various fishes : Eulachon oil. 
Redwood, T. 1880.1; Swan, J. G. 1882.1. 
— Hake liver oil. Homolle, — 1854.1. — 
Herring oil. Bloch, M. E. Add. 1784.1; 
Quatrefages, J. L. 1848.2. — Menhaden 
oil. C.. H. E. 1871.1; Jackson, C. T. 
1856.1; Barker, E. L. Add. 1883.1. 

Purgative effects of oil of Ruvettus pre- 
tiosus, purge-fish of the South Seas. Kramer, 
A. 1901.1; Waite, E. R. 1899.1. 


EXPOSITIONS & EXHIBITIONS 


North America 


(United States) 

Atlanta, Cotton States Exposition, 1905. 
Report of representative of V . S. Fish 
Comm. Ravenel, W. 1898.1. 

Buffalo, Pan-American Exposition. 
Chilean exhibit. Delfin, F. T. 1901.1; 
Reed, E. C. 1901.1. — Report of repre- 
sentative of I J.S.F.C. Ravenel, W. 1902.1. 

Chicago, World's Columbian Expo^ion, 
1893. Fisheries exhibit. Bean, T. H. 
1891.22, 1892.4, Add. 1896.1; CoUins, J. 
W. 1892.1, 1894.1; Ehrenbaum, E. 
1894.1; Ldnnberg, A. J. 1893.3; Nord- 
quist, O. F. 1893.3; Schillinger, A. 1894.1. 
— Aquarium exhibit, report of Director. 
Forbes, S. A. ISM.l.— British section, 
catalogue. Anon. 133. — The angling ex- 
hibit. Henshall, J. A. Add. 1893.1. -— 

New South Wales, exhibit. Cohen, P. Add. 

1892.1. — Pennsylvania exhibit. Meehan, 
W. E. Add. 1893.1. . . 

Cincinnati, C^terinial Exposition, 1889. 
Report of participation of V . S.F. C. Col- 
lins. J. W. Add. 1892.3. 

Nashville, Tenn., Centennial Exposdum, 
1897. V. S. F. C. exhibU. Ravenel, W. 
Add. 1899.1. ^ 

Philadelphia, Worlds Exposition, 1870. 
Anderssen, J. 1878.1, mO.l.—Ex^of 
Smithsonian Institution, catalogue. Goode, 


1. B. 1879.3, 1882.2. 

St. Louis, Louisiana Purchase Flxpo^ 

on, 1904. Ehrenbaum, E. 1905.2; 
r XJf 1 HAA 11* T W. Add. 1904-1* 


Europe 

Austria-Hungary : Stuhlw^smburv, 

ndes^Producten^AusaUUuno* Brenm, n. 

79 1. 

Vienna, Wiener Weltausstellung, 1873. 
ittmack, M. C. 1875.2. . 

Vienna, Internationale Fischer einAus- 

Hung, 1902. Eberts, — 1903.1; Koz- 
vnikov, G. A. 1904.1. 

Belgium : Bruxelles^ erweren, Ex- 

sition Internationale, IS97 . Anon. 195. 

British Isles; Engird: Uv^pool, 
a-fisheries exhibition. W. A., 

ott, A., & Johnstone, J. 1898.1. 

London, Royal Aquanum exhibition, 

92. Bean, T. H. 1892.13. 

London. Great Inte^umal 

hibiiion, 1883. Forthe complete htera 

re in 14 vols., (Handbooks, Confer 
ces etc.) see references und^ Anon, 
ron 7 690. vol. 11. - Yarmu. com- 
mts, noUs on exhibits, etc. Benecke, B. 
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1886.4; Day, F. 1883.5; Duff. R. W. 
1885.1; Lankester, E. R. 1883.1; Ra- 
veret-Wattel, C. i8W.4; ★Whymper, F. 
1864.1; Turner, G. Add. 1883.1 {Guide) -, 
Wallem, F. M. Add. 1885.1. — Indian 
seclioni catalogue. Day, F. 1883.1. — 
Swedish collection. Dickson, O. 1882.1, .2 
{Catalogue)-, Ljungman, A. V. Add. 

1883.1. — New South Wales section, cata~ 
logue. Ramsay, E. P. 1883.1. — Chinese 
collection, catalogue. Anon. 134. — V . S. 
exhibit. Goode, G. B. {Catalogue) 1883.5, 
.15; Hubrecht, A. 1883.1; Clark, A. H. 
Add. 1883.1: Collins. J. W. Add. 1883.1; 
Lowell, J. R. Add. 1883.1. — Exhibit of 
l\ S. National Museum. Bean, T. H. 
1883.1 {Catalogue)-, Earll, R. E. Add. 
1883.1, .2. 

British Isles; Scotland: In- 

ternational Fisheries Exhibition, 1882. Re- 
ports. Leonard, J. A. 1883.1; Raveret- 
Wattel, C. 1884,4. — Selection from prize 
essays. Herbert, D. 1883.1. — Official 
papers. McCaskie, A. 1882.1. 

France: Arcachon, Exposition inlema- 
tionale de peche et d'aquiculture, 1866. 
Comettant, O. 1869.1; Soubeiran, J. L. 
1871.2; Anon. 234; Graells, M. Add. 

1867.1. 

Boulogne-sur-Mer, Exposition interna- 
iionale de piche, 1866. Reports. Baars, 
H. 1867.2; Brouwer, E. 1868,1; Mag- 
nier, E. 1866.2; Soubeiran, J. L. 1871.2; 
Anon. 297; Graells. M. Add. 1867.1. 

Hdvre, Exposition intemationale mari- 
time, 1868. Clav6, J. 1868.1. .2; Gailois. 
N. 1868.1; Hoogendijk, J. 1870.1; R6- 

nard, L. 1868.1; Soubeiran, J. L. 1871.2; 
Anon, 197; {Catalogue) Anon. 198. 

Marseille, Exposition coloniale, 1906, 
Benard, C. Add. 1907.1; Anon. 196. 

Paris, Exposition universelle, 1878. 
Gobin, A. 1879.1; Raveret-Wattel, C. 
1879.2; Silva Ferro, R. 1879.1; Anon. 
199. 

Paris, Exposition des animaux repro- 
ducteuTS, 1854. Report of commission. 
Montgaudry, — 1854.2. 

Paris, Exposition universelle, 1900. 
Kozhevnikov, G. A. 1901.1; Raveret- 
Wattel. C. 1889.4. 

Germany: Berlin. Ausstellung von 

Gerdlschaften und produkten der See- und 
Binnenfischerei, 1873. Anon. 121. 

Berlin, Gewerbeausstellung. Matzdorff, 
C. 1897,1. 

Berlin, Intemationale Fischerei-Ausstel- 
lung, 1880. For the “ official papers ” see 
Anon. 97. — Various accounts, notes, etc. 
Angerstein, W. 1880.1; Gens. E. 1880.1; 
Goode, G. B. 1880. 2, .5; Lucas, F. A. 
1880.1; Raveret-Wattel, C. 1881.1, 
1883.3; Vinciguerra, D. 1880.2; Wallem, 
F. M. Add. 1881.1. — Aquarium exhibit. 
Friedel, E. 1880.2.— S. exhibit. 
Goode, G. B. 1880.3 {Catalogue). 1880.9, 

• 14; Haack, H. 1882.1. — Angling ex- 
hibit. L., J. 1880.1. — Japanese section, 
catalogue. Matsubara, S. 1880.1. — Ex- 
hibit of Venice. Ninni, A. P. 1880.1. — 
Museo civico of Genoa, exhibit. Anon. 443. 


Friedrichshafen {am Bodensee), Fischerei- 
Ausstcllung am vierten deutschen Fische- 
reitag. Klunzinger, C. B. 1,892.2. 

Italy: Milan, Exposition of 1894. 

Bettoni, E. 1894.1; Fuhrmann, O. 1906.2. 

Netherlands: Amsterdam, Inter- 

nationale F iskeri-U dslilling , 1861. Baars, 
H. 1862.2; Blytt, H. 1862.1; Brouwer, 

E. 1862.1; Longu6ty, L. 1862.1; Anon. 
128 {Catalogue), 593. 

s'Gravenhagc {The Hague), Internationale 
tentoonstelling van visscherij, 1867. Eeden, 

F. W. 1870.1; Soubeiran, J. L. 1869.1; 
Anon. 126, 592. 

Norway: Aalesund fishery exposition, 

1864. Anon. 9. 

Bergen, Internationale Fiskeri- Vdstilling, 

1865. Beneden. P. J. 1866.1, .2 {Reports)-, 
Brouwer, E. 1866.1; Lebeau, J., & Lon- 
guety', L. 1866.1; Soubeiran, J. L. 1866.2; 
Widegren, H. 1865.4. — Report of French 
Commission. Champeaux, — 1866.1. — 
Report and catalogue. Anon. 93, 122. — 
Dutch exhibits, catalogue and report. Anon. 
125, 590. 

Bergen, International Exhibition of 1898. 
Heincke, F. 1901.1. — Report of U. S. 
Commissioner. Collins, J. W. Add. 1901.1. 

Russia: Moscow, Exposition of Hydro- 
biology, Fisheries and Pisciculture, 1903. 
Lebedintsev, A. A. 1903.1; Anon. 460, 

St. Petersburg, International Fisheries 
Exhibition, 1902. Duge, F., Henking, H., 
& Wilhelm, O. Add. 1902.1; Lebedintsev, 
A. A. 1903.1; Anon. 96. 

Sweden: Gothenburg Exposition, 

Baird. S. F. 1872.12. 

Karlstad exhibition, 1903. Lonnberg, 
A. 1903.4. 

Switzerland: Bern, Schweizerische 

Fischerei-A usstellung, 1895. Schubiger, 
— 1895.1. 

Bern: Exposition nationals suisse, 1914. 
Surbeck, G. 1912.3. 

Zurich, Fischerei-Ausstellung. Schoch, 

G. 1894.2. 


LEGISLATION A PROTECTION 

General: Relations of the state imth 

fishermen and fisheries. Chater, F. 1883.1; 
Fryer, C. E. 1883.2. — Droits de peche. 
M., — 1775.1. — The fishery laws. Pol- 
lock, F. 1884.1; Preyer, C. 1876.1. — 
Principles of fishery legislation. Shaw- 
Lefevre, G. 1883.1. 

Early legal dissertations on fishery rights. 
Text chiefly in Latin. Gael, J. 1765.1. — 
References in Pre-Linn, section. Fischer, 

F. M. 1719.1; Hahn, J. 1678.1; Hayden- 
peucher, J. G. 1602.1; Meurer, N. 1563.1; 
Reck, M. 1662.1; Volckhart, J. 1671.1; 
Wardenburg, C. T. 1757.1; Salenius, J. 

G. 1663.1. 

Laws, regulations, advocacy of measures 
such as closed seasons, licenses, regulation 
of apparatus used, etc., for the protection and 
increase of fishes. Alexander, J. E. 1867.1, 
1880.1; Baird, S. F. 1873.5; Bean, T. H. 
1892.16; Blackford, E. G. 1885.1; Cun- 
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ningham, J. T. 1893.8; Dennis, O. M., 

1909.1, Add. 1910.1; Dicherson, F. B. 
1899.1; Fullerton, S. F. 1907.1; Heincke, 

F. 1913.1; Palmer, T. S. 1912.1; Peter- 
sen, C. G. 1902.2; Rice, L, M. 1915.1; 
Smith, H. Hammond. 1913.1; Smith, 
H. M. 1912.7; Southwick, J. M. 1894.1; 
Thomson, G. H. 1910.1, 1913.1; Wilmot, 

S. 1876.1; Canu, E. Add. 1894.1; Mee- 
han, W. E. Add. 1901.2; Prince, E. E. 
Add. 1900.2. 

Effects of closure for certain periods of 
areas in the Scottish seas. McIntosh, W. 
C. 1899.2-.4, 

Practical enforcement of fishery regula- 
tions; work of fish wardens^ powers of fish 
commissioners, etc. Brewster, C. E. 1901.1; 
Morse, G. M. 1901.1; Organ, R. B. 
1880.1; Perce, H. W. 1908.1; Prince, E. 

E. 1901.2; Evans, A. K. Add. 1911.1. 

Miscellanea: Papers on fish protection. 

Amsden, F. J. 1896.1; Borgmann, H. 
1898.1; Bower, S. 1898.1; Gens, E. 
1879.1; Goldsmith, M. 1875.1; Goode, 

G. B. 1883.11; Green. S. 1874.7; Hal- 
lock, C. 1875.4; Henshall, J. A. 1891.2, 
1905.1; Schneider, G. 1898.1; Zur 
Miihlen, M. 1911.18. 

International regulations of the fisheries 
of the high seas. Goode, G. B. 1884.3; 
Reeves, J. 1792.1; ★Stevenson, C. H. 
1910.2; Fryer, C. E. Add. 1910.1; 

James, B. W. Add. 1898.1; Olsen. O. 

T. Add. 1910.1. 

Work of the International Commission of 
Canada and the United States. Jordan, D. 
S. Add. 1910.1; Rathbun, R., & Wake- 
ham, W. Add. 1897.1. 

Northwestern Atlantic Fisheries 
Dispute between Great Britain and the 
United States. Goode, G. B. 1879.10; 
Snow. F. 1894.1; Boyd, W. Add. 1886.1; 
Doran, J. I. Add. 1888.1; Elliott, C. B. 
Add. 1887.1; Henderson, J. B. Add. 
1901.1; Isham, C. Add. 1887.1; Ricci, 
J. H. Add. 1888.1. 

Legal cLSpects of the fisheries question. 

Marsh, A. H. 1887.1; Moore, J. B. 

1906.1. — As affected by treaties of 1783, 
1818, 1854 and 1871. Schuyler, E. 1866.1. 
— As affected by Treaty of Washington, 
February 9, 1872. Anon. 38. — Proceedings 
of Halifax Commission, 1877, and Treaty of 
Washington, May 8, 1871. Anon. 79. — 
Terms of Treaty of 1818. Elliott, C. B. 
Add. 1887.1. — Awards, after arbitration at 
the Hague, 1910. McFarland, R. 1911.1; 
Smith, H. M. 1911.2; ★White, J. 1911.1. 

MABKETING PLACES 

General: Fish market reform. Demp- 
ster, H. 1868.1. — Value of market sta- 
tistics. Petersen, C., Kyle, H., & Johan- 
sen, A. 1905.1. — General account. Wal- 
pole, S. 1883.2. 

Africa: Egypt. Fish markets on the 
Nile R. Werner, Franz. 1906.2. 

America: U. S., New York City, 

Fulton market. Blackford, E. G. 1879.1, .2; 


Lamphear, G. 1881.1. — Ptr^Tinta, 
Norfolk. H. 1876.1. — California, San 
Francisco market. Lockington, W. N. 
1880.21. 

West Indies, Bermuda. Goode, G. B. 

1876.1. — Cuba, Havana. Poey y Aloy, 

F. 1883.1. 

Europe: Austria-Hungary, Vienna 

market. Krisch, A. 1900.2. — Triest. 
Pluckr, E. 1840.1. — Lussin-Piccolo. Wol- 
felin, L. G. 1901.1. 

British Isles; England, Billingsgate 
market of London. Cayley, J., & Bridg- 
man, H. 1883.1; Cox, W. 1886.1; Wal- 
pole, S. 1881.1; Haecken, A. Pre-Linn. 

1734.1. — Lowestoft market. Southwell, 
T. 1901.1. 

France, La Vendee. Cocaud, M. 1896.1. 
— Parismarket. Pellegrin, J. Add. 1912.1; 
Stork, H. 1880.1. ^ 

Germany, Aliona. Brix, Musset, & 
Ehrenberg. Add. 1896.1. — Cologne. 
Kuske, Add. 1905.1. 

Italy, Naples, vernacular names. Police, 

G. 1912.2. ^ 

Turkey, Constantinople market. Schleiii, 

V. 1902.1. 


PRESERVATION* METHODS 


For use of fish as food, see above, under 
Economic Products. 

General treatises. ★Stevenson, C. H. 
Add. 1899.1; Anon. 144. — 

“ The Art of Fish-curing,” published by 
the Fish Trades Gazette, London. 

Miscellaneous papers on preservatwn. 
Erichsen, J. 1781.1; Fiebiger, J. 1909.1; 
Leonhardt, E. E. 1904.14; E. 

1846.1; Sucker, L. 1895.1; 

— Fish-canning plant on shipboard. Codd, 
J. N. 1912.1. — Preserving fish wilh^ar. 
MacCuUoch, J. IS 22 . 1 . ^ KuvaUhti, a 
Finnish national dish. Malmberg, A. J. 

1876.1. — Preserved fish in East Indies. 
Woods, J. E. Preservation prac- 

tices in the I4th Century. ^ Anon. 14. 
Preservation of commercial 
in the tropics. Seale, A. Add. 
Experiments on keeping fish in hmewater. 
Hales, S. Pre-Linn. 1754.1; Hume, F. 


-Linn. 1754.1. 

Lcids: Acetic, horacic, salicylic and 

T acids. Clark, A. H. 1888.1. 

Oracle acid, or so-called vroce 

temporary preservation. Ewai% J. 

7.2; Malmros, O. 1887.1; Roosen, 

a. 1879.1. 

luring, drying, and smolring: 

ider, T. D. 1846.1; 

5.4; Smith, W. A. 1883.1; 

r. Add. 1885.1; 

5.1. — Method of drying ^htn Chi^. 

tillo. L. T T 

,ed in English fish^es. Colhns, L W. 

5.1. — Curing fish in Scotland. R^. 

1883.1. — CAemica/ and mi^obiolOgi 

investigations. Schmidt-Nielsen. S. 
3 1 — Smoked haddocks, Scotch method. 

th, H. M. 1902.7. 
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Decomposition: Anderson, A. G. 

1909.1. — PutTefaction in herring caused 
during salting by crustacean food (aat). 
Boeck, A. 1866.1, 1868.1; Meier, H. 

1869.2. — Putrefaction, relation to rigor 
mortis. Ewart, J. C. 1887.1. 

'* Bed cod'*: nature of organisms (6ac- 
teriaV) ond cause of red coloration. ★Bit- 
ting, A. W. 1911.1; Farlow, W. G. 

1880.1, 1886.1; Johan-Olsen, O. 1887.1; 
Berthier, C. Add. 1889.1; Edington, A. 
Add. 1888.1; Ewart, J. C. Add. 1888.1; 
Lavet, A. Add. 1887.1; Layet, Artigalas. 
& Ferr§. Add. 1886.1. 

It has been recently shown hy H. F. 
Taylor (U. S. Bureau Fish., Doe. 919, 
1922, p. 18) that the organisms which cause 
the reddening of cod and haddock are of two 
kinds — “a spirochcete which in colonics 
15 pale pink, and a bacillus whose colonies 
are deep red." 

Measures for prohibition of sale. Mau- 
riao. E. Add. 1886.1, 1889.1; Pouchet, 
G. Add. 1886.1. 

Possibility of use for food. Grancher. 
Add. 1887.1; Heckel, E. Add. 1887.2. 

For cases of sickness caused by eating 
“ red cod," see Diseases of man. 

Refrigeration: mcluding methods of 

packing in ice for shipment. Baird, S. F. 

1871.2. . 34; Bourgeois, — 1879.1; Cas- 
tillo, L. 1912.10; Cox. W. 1887.1; Gam- 
gee, J. 1879.1; Kilbourn, J. K. 1883.1; 
LahUle, F. 1910.1; Smith. W. A. 1883.2; 
Clark, A. H. Add. 1887.1; Mouchy, A. 
Add. 1911.1; Soiling, A. Add. 1910.1; 
★Stevenson, C. H. Add. 1899.1; Tower, 
R. W. Add. 1901.1. — History of frozen 
fish trade of U. S. Clark, A. 1887.5. 

Salting and pickling: Annaniassen, 
A. 1885.1; Bitting, A. W. 1911.1 ; Martin, 
M. 1834.1; Trolle, C. 1886.1; Pettersson, 
A. Add. 1900.1; Schmidt-Nielsen, S. 
Add. 1901.1; Stevenson, C. H. Add. 

1899.1.. — Salting and pickling among 
Greeks and Romans. Smidth, J. K. 1872.1, 

1876.1. 

STATIONS & LABORATORIES 

Engaged in researches on life histories, 
development, etc., for the promotion of 
scientific knowledge of fishes and fisheries. 
For stations engaged primarily in the prop- 
agation of fishes, see Stations & Establish- 
ments under Pisciculture. 

America 

British Columbia: Pacific Coast 

Biological Station, Departure Bay. Fraser, 
C. M. Add. 1914.1. 

California: The Hopkins Seaside 

Laboratory at Monterey. Dean, B. 1897.1; 
Jenkins, O. P. 1893.1. 

Marine Biological Station of San Diego. 
Gravier, C. 1912.1; Ritter, W. E. 1912.1. 

Florida: Utility of [proposed] station 

on Florida coast. Meek, S. E. Add. 1898.1; 
Taylor, W.E. Add. 1898.1. 

Massachusetts: Biological Laboratory 
of the IJ. S. Fish Comm, at Woods Hole, 


activities, etc. Bumpus, H. C. 1898.7, 
1900.1; Ryder, J. A. 1892.2; Sumner, 
F. B. 1904.3, 1905.1, 1907.1, 1908.1. 

North Carolina: Beaufort Lab. of 

U. S. Fish Comm., Reports, etc. Grave. 
C.* 1905.1; Radcliffe, L. 1914.2. 

Rhode Island : Fisheries Experiment 
Station at Wickford, R. I. Report of work 
during 1910. Barnes, E. W. Add. 1911.1. 

Asia 

Japan: Fisheries Institute Suisan 

Koschushio at Tokio. Hindze, B. K. 

190.3.1. 

Imperial University Station at Misaki. 
Dean, B. 1904.13; Mitsukuri, K. 1887.1. 

Europe 

For detailed descriptions of European 
Stations, see ★Kofoid, C. A. Add. 1910.1. 
Consult also Dean, B., in Rept. Smithson. 
Instit.. 1893 (1894), pp. 505-519. For ac- 
count in Russian, see Borodin, N. A. 

1894.1. 

Austria-Hungary: Royal Hungarian 
Biological Station for Fisheries and for 
Purification of Sewage. {Description.) 
Unger, E. 1910.2. 

British Isles ; England : Dove Marine 
Laboratory, Cullcrcoats near Newcastle, 
Xorthumberland. Report of scientific work. 
Meek. A. 1898.1. 

Laboratory of the Marine Biological Asso- 
ciation of Plymouth. Reports on invest^a- 
iions. Browne, F. B. 1903.1; Cunning- 
ham. J. T. 1887.6, 1893.2; Duncker. G. 
1897.3. — Description. Heape, W. 1887.1. 

— List of publications, 1886-1913. Anon. 
343. 

Lancashire and Western Sea Fisheries 
Committee. Fisheries Laboratory at Uni- 
versity of Liverpool. Biological Station and 
Hatchery at Piel-in-Barrow. — Reports on 
activities and investigations. Herdman, W. 
A. 1893.1, 1897.2, 1903.2,.5. 1913.3, Add. 
1914.1; Herdman, & Scott, A. 1894.1; 
Herdman, Scott, & Johnstone, J. 1890.1— 
1910.1: Herdman, Scott, Johnstone, & 

Cole. F. J. 1902.1; Scott. A. 1901.1, 

1902.1, 1905.3. 1913.1, .2, 1915.3. — De- 
scription of the fisheries cruiser, "James 
Fletcher." Wignall, A., & Johnstone, J. 

1908.1. 

Liverpool Marine Biology Committee. 
Port Erin Biological Station. Activities. 
Herdman. W. A. 1903.1. IQ06.1. — Pujffin 
Island Station. Foundation and first sea- 
son’s activities. Herdman, W. A. 1888.1. 

British Isles, Scotland: GaUy Marine 
Laboratory at Si. Andrews, formerly Labo- 
ratory of Fishery Board for Scotland . — 
Foundation and history of the Gatty Marine 
Laboratory. ★McIntosh, W. C. 1896.2. 

— Reports of activities. McIntosh, W. C. 

1885.5, 1887.3, 1888.5, Add. 1884.1, 

1886.1, 1895.1, 1912.1; Prince, E. E. 

1885.1, 1911.1. — For activities of Fishery 
Board for Scotland, see under Fisheries, 
Scotland. 
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Deximark: Danish Biological Station 
at Nyborg, Fyen 1. Rcvorts. Petersen, C. 
G. 1891.1, 1893.1. — of Ih. 

Petersen's work as Director of this statixm 
appeared as “ Beretning fra der dansk 
biologiske Station,” I-XVII, 1890-1908, 
and ” Fiskeri Beretning ” of the statistical 
branch of the Danish Fisheries Bureau. — 
English comments on this work. Holt, E. 
1897.7; Stead, F. B. 1897.1. 

France: Laboratory of Marine Zoology 
and Physiology at Concameau of the Col- 
Uge de France. Reports upon investiga- 
tions of this laboratory are reprinted in 
” Travaux scientifiques du Laboratoire 
.... Maritime de Concameau, begun 
in 1909. See also Pouchet, G. 1887.3, 

1889.1. — Descriptions of the **vivier" or 
culture basin. Gillet de Grandmont, A. 
1864.2; Moquin-Tandon, G., & Sou- 
beiran, J. L. 1865.1. 

Marine Laboratory of the National 
Museum of Natural History at Tatihou 
near Saint-Vaast-La-Hougue {Manche). 
Researches. Anthony, R. 1907.2, 1908.2, 
1909.2; Malard, A. E. 1890.1; Perrier, 
J.. & Anthony, R. 1907.1. — Annual re- 
port of operations and resumis of all pub- 
lished work are published in the '* Annales 
des Sciences Naturelles” (Zoologie). 

Zoological Station of Cette {Hirault). 
Description. Calvet, L. 1905.1.^ Results 
of researches are published in ” Travaux 
de ITnstitute de Zoologie de Montpellier 
et de la Station Zoologique de Cette.” 


Germany: Account of an itinerant 

station on the North Sea coast, 1888. 

Ehrenbaum, E. 1889.2. ^ 

German Scientific Commission for the 
Investigation of the Sea, University of 
Kiel. — Review of thirty years" work. 
Hensen, V. 1901.1. — Publicati^ of^ the 
Commission are the ” Jahresbenchte, 1- 
IV 1871-76, and ” Benchte, IV-VI, 
1877-1891. After 1893, a joint publication 
urith the Helgoland Station appeared as ‘ ‘ Wis- 

senschaftliche Meeresuntersuchungen. 

Royal Prussian Biological Station of 
Helgoland. Activities. Ehrenbaum, E. 
1897A-1910.1; Heincke, F. 1906.1, 1908.1; 
Henking, H. 1906.1, 1908.2; Strodtmann, 

S. 1906.1-1908.1. . 

Royal Prussian Institute for Inla^ 
Fisheries, Friedrichshagen am MUggel-See 
near Berlin. Martell, P. 1915.1; Schie- 
menz, P. 1911.1. 

Italy: Zoological Stofton, 
searches on fishes. Uol^, A. 1882.^ 
1892.1; Hoek, P. 1890.7, 1891.3; ^ 

Bianco, S. 1888.1-1911.2; Mazzarelli. G. 
F. 1908.1; Schmidtlem, R. 

LetUr to S. F. Baird. Dohm, A. Add. 


1883.1. 


Norway: Biological Station at Bergen. 
Brunchorst, J. 1891.1. — /rw^rucii^ o/- 
fered. Dean, B. 1901.2. --Report of re- 
searches. Nordgaardt O- 1896. 

Trondhjem Biological Station at Haegr^ 
dalen, near Trondhjem. Experiments in 


breeding Pleuronectes. Nordgaard, O. 

1909.1, 1914.1. 

Russia: Marine Biological Station on 
the Murman Coast at Alexandrovsk, Arch- 
angel Govt. Derjugin, K. M. 1906.1. 

Finland Fisheries Experiment Station at 
Evois. Activities. Ericsson, B. 1900.1- 
1904.1; Nordqvist, O. F. 1894.6, 1896.2, 
1899.5; Nordqvist, & Ericsson, B. 1896.1; 
Schneider, G. 1904.1 . — Fish culture ex- 
periments in lakes near Evois. Levander, 
K. M. 1906.1; Sandman, 3. A. 1905.4. 

Summer Zoological Station, Esbo-Lofd, 
Finland. Stenroos, Palm6n, Levander, & 
Westerlund. 1893.1. 

Volga Biological Station at Saratof. 
Behning, A. L. 1913.1; Meissner, V. I. 

1908.1, 

Sweden: Fresh-water Biological Sta- 
tion at Aneboda. Activities. Nordqvist, 
O. F. 1906.4, 1910.5, 1911.1, 1912.1, 
1913.1; Schneider, G. 1907.1, .3, 1909.4. 

Oceanica 

New Zealand: Marine Fish-hatchery 
and Biological Station at Porto Bello. 
Record of researches. Thomson, G. M. 

. , J ^ 1. 

Proposed biological station ana j^n 
hatchery near Dunedin. Thomson, G. M. 

1898.2, 1901.1. 


Fisheries by Subjects 

For the commercial utilization of fwhes 
rhich are only locally important or about 
hich little relating to fisheries hw been 
Titten, see under such topics as Alewile, 
:arp. Haddock, Snielt, Tilefish, etc., m 

3gular alphabetical index. 

With a few exceptions, all the articles 

1 “ The Fisheries and Fishes Ina^' 
■ies of the United States/’ by Goode. G. 

and others (1887.1). which still 
le most comprehensive treatise, nav 

een cited with a star. 

ANCHOVY nSHBRI*S 

Anchovy fisheries of the Zuy^ Zm in 

'etherlar^s. Ehrenbaum, E. 

[Xp P. 1890.1..6, 1892.1: *Redeke. 

[. C. 1907.2. T., . r U 

Fisheries of Sweden. Ekstrom- ^ u. 

350. 1 : Lonnberg. A. J. 18^.^ 19W.9. 

Fisheries of Finland. Forsberg, A. 

394.1; Forsstrom. K. 1893.1. 189'- • 

[olmb'erg. H. J. 1859 1 : No^dq^st a 

18Q4 14: Reuter, O. O. lo9D.i, 

erg H. R- 1895.1, 1898.1, 1899.2. 

Inchovy of Caspi^ J" 

an). Suvorov, E. K. Add. lyio-A- 

COD riSHEBIBS 

further references, see 
and Newfoundland, 
and Pacific Coast, under U. ^ 
Iceland, and Norway, un^ 
Fot Cod-Uver oU, see above un^ 
c Products. For papers concem- 
■i^f action and reddening of cod, 
ed cod," under Preservation, 

, above. 
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American fisheries: Chiefly of 

IJniied States. Baird, S. F. 1875.1, 1877.7; 
Butler, J. D. 1897.1; Chadwick, J. 1874.1; 
Collins, J. W. 1885.4, Add. 1884.3, 1886.2. 

1887.1. 1889.2; Cormack. W. E. 1826.1; 
D.. C. U. 1874.1; Earll. R. E. 1880.1; 
Gilpin. J. B. 1863.1; Goode. G. B. 1878.9; 
★Goode. G. B., & Collins, J. W. 1887.1, 
.2; Habberton, J. 1880.1; Jefferson, T. 
1832.1; Mather. F. 1884.2; Mitchill. 
S. L. 1805.1; Putnam, F. W. 1865.2; 
Tarr, R. S. 1884.1; Tibbetts, N. V. 1887.1; 
Winterbotham, \V. 1795.1. 

History of emblem of codfish in House of 
Representatives, Boston. Anon. 295. 

European fisheries: Andr^e. K. 

1867.1; Brown, Richard. 1880.1; Co- 
quid^, M. 1909.1; Fluegel. C. G. 1842.1; 
Gillet de Grandmont, A. 1845.1; Le 
Timbre, A. M. 1872.1 {Iceland)', Lindes, 
L. 1880.9; Littaye, — 1891.1; Lonn- 
berg, A. J. 1895.1, 1897.3 {Sweden)-, 

McCulloch. J. R. 1809.1; Mohr, N. 
1782.1; Reuter,. O. O. 1900.1 {Finland)-, 
Roussel, J. 1900.1; Schneider, G. 1900.6, 
1902.4, 1905.13. 1906.7; Skrydstmp, V. 
1873.1 {Denmark); Soraluce v Zuhiza- 
retta, N. 1878.1 {Spain); V. 1905.1; 
Winkler, T. C. 1861. .3. — Ireland. An- 
drews, W. Add. 1801.1. 

EEL FISHERIES 

Fisheries of countries of northern Europe. 
Gilson, G. 1908.1; Limborg, H. 1894.6; 
★Petersen, C. G. 1896.1, 1904.1; Saint- 
Paul, G. D. 1905.1; Snellman, R. 
W. 1899.1; Stemann, — 1878.2; Vogel, 
W. 1893.1; ★Walter, E. 1910.2; Zim- 
mermann, H. 1903.1; Anon. 11, 174, 312, 
547. 

For the extensive fisheries practised by 
means of labyrinths in the lagoons of Co- 
macchio, see under Pisciculture, Italy. 

FLATFISH FISHERIES 

Halibut fisheries of America, chiefly of 
North Pacific. Alexander. A. B. 1898.1; 
Broca. P. 1876.1; Collins, J. W. 1883.3; 
★Goode. Collins, & Scudder, 1887.1; 
Krause. — 1882.1 {Alaska); McMurrich. 
J. P. 1913.2; Scudder. N. P. 1887.1; 
★Goode, G. B., & Collins, J. W. Add. 

1887.1. -0/ Iceland. Collins. J. W. 
1^84.4, 1886.1; Thorsteinson. A. 1885.1. 

Flounders of California markets. Lock- 
mgton, W. N. 1879.1, .4, .6. 

Plaice, Sole, etc., of Baltic and North 
Seas. Dampf, — 1908.1; Dobr6c. N. F. 
1863.1; Dupe. F. 1905.1; Franz. V. 
1909.2; ★Heincke, F. 1913.1; Heinckc, 
f-. & Henkmg. H. 1908.1; Henking, H. 

’ P. P. 1908.2; ★Johansen, 

A. C. 1905.1, 1906.1-*1912.1 ; Lonnberg, 
1694.2; Petersen, C. G. 1894.1, 

1897.1, 1899.1, 1901.3, 1909.1. .3; Peter- 
sen, Garstang. & Kyle. 1907.1; Petter- 
sson, O., & Schneider. G. 1908.1; Redeke, 
H. C. 1909.2; Schiodte. J. M. 1868.1, 

N. C. Add. 1771.1, .4, 

177o. 1 « 


HERBING FISHERIES 

For use of 3 ’oung herring as “ white- 
bait,’' see below under this heading. 

Miscellanea 

Andree, K. 1807.1; Book, I . S. 1769.1; 
Bonnet, C. 1783.1. .2; Brown, Richard 
1880.1; Baird. S. F. 1873.41, 1875.20. 

1876.0; ★Caux. J. 1881.1; Dambeck, 

K. 1881.1; ★Duhamel. H. L. & others, 
1803.1; Gevers Doynoot, W. T. 1829.1; 
Green, H. J. 1883. 1; Harteniann, R. 
1880.1; Hogarth. R. 1883.1; Johnston, 

J., & Smith. W. A. 1890. 1 (Branding regu- 
lations); Kamada, T. 1909.1; Kroeff, 
N. M. 1858.1; La Bavi^re, — 1872.1; 
Longu6tv, L. 1868.1. 1879.1; ★Mitchell, 
J. M. 1864.1; Mobius, K. A. 1875.3; 
Munro, R. J. 1883.1; Noel de la Mori- 
ni^re, S. 1789.1; Paulsen, P. G. 1884.1; 
Raggi, L. 1904.1; ★Smitli, H. M. 1909.3; 
Anon. 178, 286, 620. 

Methods of preserving herring. Kopal. 
G. 1878.1; Longuety. L. 1868.1, 1879.1; 
Mitchell, J. M. (n. d.); Moller, J. M. 
1865.1; Widegren, H. 1872. 2. .3. 1876.L 
— Putrefaction during salting caused by 
crustacean food (Aat.) Boeck, A. 1866.1, 
1868.1; Meier, H. 1869.2. 

Preservation practices in the I4(h Cen- 
tury. Anon. 14. 

America 

Canada: New Brunswick, and New- 

foundland. Baird. S. F. 1874.20; Carroll, 
M. 1873.1; Kynaston. A. F. 1852.1; 
Moore, H. F. 1898.1; Moses, H. 1864.1; 
Prince, E. E. 1916.1. 

United States: New England States. 
Bouv6. T. T. 1854.1; Collins. J. W. 
1883.4; ★Earll, R. E. 1887.4; G.. — von. 
1876.5; Grant. I. H. 1883.1; Hall, A. 

1898.1. 

Frozen herring trade with Canada. 
Baird, S. F. 1873.48; -^Vilcox. W. A. 
1889.2; Collins, J. Add. 1884.1. 

For “ herring ” of South Atlantic States, 
see Alewife. 

Europe 

For i* recent treatise on the European 
herring fisheries, consult Samuel, A. M. 

The Herring: its effect on the history of 
Britain.” London, 1918. 199 p. figs. 

British Isles: ★Brabazon, W. 1848.1; 
Gunn, W., & McLeod, M. 1889.1; Mac- 
Culloch. J. 1823.1: ★Mitchill, J. M. 

1864.1; Viennot, T. C. 1863.1. 

England. Buckland, F. T. 1875.2; 
Collins, J. W. 1885.1; Simonsen, C. 
1887.1; ★Smith, H. M. 1904.10; South- 
well, T. 1879.1, 1883.1; Wigg, T. J. 
1906.1,1910.1; Nall. J. G. Add. 1867.1. 

Ireland; Moy Estuary, chiefly. Andrews. 
W. 1865.3, 1866.1, 1875.1; Barrett- 
Hamilton, G. 1899.1; Warren, R. 1898.1, 

1905.1, 1906.1. 

Scotland. Bell, H. 1774.1; Buckland, 
F., Walpole. S.. & Young, A. 1878.1; 
Duff. R. W. 1883.1; Carr. T. F. 1884.2; 
Fulton, T. W. 1907.1; Lindeman, M. 



472 


AMERICAN MUSEUM X)F NATURAL HISTORY 


Fisheries — Cont'd. 

1872.1-1875.1; Logan, G. 1863.1; Miln, 
W. S. 1883.1, .2; Munro, M., & BUI, J. 
1860.1; Philips, B. 1878.13; Primrose, 
B. F. 1852.1; Smith, H. M, 1904.10; 
Brook, G. Add. 1886.2; Day, F. Add. 
1882.1; Campbell, J. Pre-Linn. 1750.1, 

Caspian Sea: (Clupea ponto-caspica) , 
Lebedintsev, A. A. 1905.2,.3; Semenov, 
N. V. 1902.1; Meissner, A. I. Add. 

1914.1. 

Denmark: Jensen, 0. S. 1880.1, 

1883.1; Skrydstnip, V. 1873.1. 

Finland: Reuter, O. O. 1900.1; 

Schneider, G. 1909.10. 

France: Cligny, A. 1912.11; Lon- 

gu^ty. L. 1860.1, 1868.1, 1878.1, 1879.1; 
Soubeiran, J. L. 1870.2; Garel, E. Add. 
1911.1; Martel, E. Add. 1898.1. 

Germany: Andr6e, K, 1867.1; Ap- 
stein, C., & Hinklemann, A. 1898.1; 
Bock, F. S. 1769.1; Danziger, C. 1873.1, 
1879.3 ; Freeden, — 1875. 1 ; Groenewold, 

B. E. 1880.1; Hartemann, R. 1880.1; 
Henking, H. 1907.1; Herwig, — 1897.1; 
Kupffer, C. W. 1876.1; Lindeman, M. 
1875.2; Mlinter, J. A. 1863.1; Rensen, 
P. 1872.1; Schleiden, M. J. 1866.1; 
Anon. 289, 438, 595; Friis, N. C. Add. 

1777.1, 1778.1; Ljungman, A. W. Add. 
1880.1; Mobius, K. Add. 1880.1. 

Fisheries of Pomerania and RiXgen in 
\2ih and 13th Centuries. Sell, J. J. Add. 

1797.1, 1831.1. 

Iceland: Finn, W. 1880.1, 1882.1; 

Erichsen, J. Add. 1783.1; J. C. Add. 

1885.1. 

Netherlands; Danziger. C. 1879.3; 
Drossaart, P. K. 1868.1; Ehrenbaum, E. 
1889.1; Gunn, W., & McLeod, M. G. 
1889.1; Hoeven, J. 1852.1; Jonge, D., 
Kobel, H., & Salieth, M. 1792.1; Parser, 
M. 1868.1; Rietstap, G. H. 1864.1; 
Smith, H. M. 1904.10; Soubeiran, J. L. 
1873.1; Winkler, T. C. 1852.1; Anon. 
13; C., N. Add. 1905.1; Evers, F. S. 

Add. 1906.1; Freeden, W., Dantziger, 

C. , & Rensen, P. Add. 1871.1. 

Pre-Linn, references. Aitzema, L. 

1669.1; Burrish, O. 1728.1; Laan, A. 

1700.1; Meulen, S. 1700.1; Semeyns, 

M. 1639.1. 

Norway: Andersen, O. 1868.2; 

Badeigts de Laborde, — 1815.1; Blanch- 
ard, C. E. 1882.1; Boeck, A. 1862.1- 
1875.1; Boeck, A., & Feddersen, J. 1876.1; 
Broch, H. 1907.1; Broch. O. J. 1882.1; 
Brunchorst, J. 1889.1 ; Buch, S. A. 1886.1 , 
Dahl, K. 1909.4; Friis. N. C. 1770.1. 
Add. 1770.1..2,.3,.4, 1771.2..3; Heinckc. 
F., & Henking. H. 1900.1; Laing, S. 
1851.1; Maude. A. 1859.1; Milne- 

Edwards, A. 1878.1; Watt, W. 1883.2. 

Sweden: Chiefly Bohuslan fisheries. 

Andersen, O. 1868.1, .2; Baird, S. F. 
1878.4; Boeck, A. 1870.1, 1871.1, 1874.1; 
Ekstrom. C. U. 1844.1. 1850.3; Finn. W. 
1878.2; Hollberg, L. 1819.1; Lmdahl, J. 

1879.1; ★Ljungman, A. V. 1874.1- 


1886.1, (PeHodicity) 1879.2, 1882.1, 

1885.2;, Lonnberg, A. J. 1889.1; Malm, 
A. H. 1887.1, 1903.1; Malm, A. W. 

1861.1, 1880.2; Tomfohrde, T. 1909.1; 
Watt, W. 1883.2; Widegren, H. 1870.3; 
Yhlen, G. 1875.1, 1879.2; Anon. 101, 
691; Smitt, F. A. Add. 1895.1; Strand- 
berg. O. Add. 1772.1,.2; Humble. N. 
Pre-Linn. 1745.1. 


MACKEREL FISHERIES 


American fisheries: Baird, S. F. 

1877.8; Bean, T. H. 1887.3; Collins, J. 
W. 1881.2, 1884.5; Cremony, J. C. 
1870.1; Gilpin. J. B. 1863.1, 1878.1; 
Goode, G. B. 1878.10, 1883.2; ★Goode 
& Collins, 1887.8; ★Goode, Collins, 
Earn, & Clark, 1884.1; Kendall, W. C. 
1910.2; Martin, S. J. 1882.1,. 12, 1883.2; 
Philips, B. 1883.1; Rich, S. 1879.1; 

Smiley, C. W’. 1883.5; W^ood, Wm. 

1873.1. — Southern spring fishery . ★Smith, 
H. M. 1899.8. 

European fisheries: Chiefly of north- 
western Europe. Brown, Richard. 1880.1; 
Cornish, T. 1876.1, 1880.2, 1881.2, 1883.2. 
1891.1; Gauss-Garddy, V. 1909.1; Lonn- 
berg. A. J. 1911.4; Marion. A. F. 1894.6 
{Marseilles, France); Pozniakov, A. 
1908.1; Rietstap. G. H. 1870.1; Willum- 
sen, P. J. 1882.1; Anon. 352; ★Ehren- 
baum, E. Add. 1914.2. 

British Isles : Chiefly England. Allen, 
E. J. 1909.1; Bullen, G. E. 1908.1, 1913.1; 
Calderwood, W* L. 1891.1 ; Collins, J. 
W. 1885.1; Couch, J. 1844.2; Green, W. 
S. 1894.1 {Ireland); Ridge, R. J. 1889.1; 
Scott, A. 1914.1. 

Spanish mackerel: Origin 
velopment of fisheries. Earll, R. E. 1883.2, 

1887.9. 

MENHADEN FISHERIES 


For the use of menhaden for fertilizer 
1 oU, see above under Economic products. 

4.merican menhaden industry. 

T. 1882.1; Friedlander, O. O. l^d.i, 
d. 1883.1; ★Goode, G. B. 1879.7, 
J2.3; ★Goode & Atwater, 1880.1, 
ioode & Clark. 1887,1; Hathaway, 

E. 1908.1; Hawkins, J- p’ 

ndall, W. C. 1910.2; Mosher, G. 
i2 1; Smith. H.M. 1896.1: Vangny. 
C. 1894.1; Maddocks, L. Add. lo/o.i* 

^or many items 

icerning the menhaden fishery, 

ed ,.nder 


mullet fisheries 

Chirlly South Atlantic States of I' 
Statel laM. S. F. \877 ?: K.shmouy|, 

K. 1898.3 iJaponU EngW: 

K"v^-h’ c.^"i^ 1.1;' *Ear.l, R. E. 

^'^iotlfH.tued Armand, B. 

1897.1; SVallut, C. 1863.1. 
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PILCHARD, See SARDINE 

RED SNAPPER FISHERIES 

Chiefly of Gulf of Mexico, around Cuba 
and Florida. Collins. J. W. 1885.2, 1887.3. 
.4; iGarcia Canizares, F. 1911.1; ★Stearns, 
S. 1887.3; Warren, A. F. Add. 1898.1. 

SALMON FISHERIES 

For treatises on the salmon as a game 
fish, see under Angling. For life-histories, 
habits, etc., see Salmonidce. 

America 

A most readable and comprehensive 
treatise is the '* Pacific Salmon Fisheries ” 
by ★J. X. Cobb, published as Append. I 
to the Rept. U. S. Comm. Fisheries. 1921 
(Bur. Fish. Doc. Xo. 902), 268 p.. 48 figs. 

Alaska: ★Bean, T. H. 1890.26a, 

1891.18, 1894.1; Cobb. J. X. 1905.2. 
1910.1; James, B. W. 1893.1; Jordan, 

D. S., & Evermann, B. W. 1904.3; Kut- 
chin, H. M. 1899.1, 1907.1; McDonald. 
M. 1894.2; ★Moser, J. F. 1899.1, 1902.1; 
Tingle. G. R. 1897.1; Zur Muhlen. M. 

1911.1. 

California: Chiefly Sacramento River. 
Baird. S. F. 1875.32..33; Dali. W. H. 
1883.1; Kirkpatrick, C. A. 1860.1; Red- 
ding. J. D. 1889.1; Serre. P. 1899.1; 
Stone, L. 1874.7; Jordan, D., & Gilbert, C. 
Add. 1887.1. 

First salmon cannery established at 
Sacramento, Cal., in 1864 by Wm. Hume, 
G. W. Hume, and A, S. Hapgood. Adams, 

E. H. Add. 1885.1; Hume, R. D. Add. 

1904.1. 

Columbia River: Oregon and Wash- 
ington. A. 1874.2; Baird, S. F. 1875.23; 
Barin, L. T. 1886.1; Carll, W. E. 1904.1; 
★Cobb, J. N. 1911.1; Cox. R. 1831.1; 
Dawson. G. M. 1879.1; ★Evermann, B. 
W., & Meek, S. E. 1898.1; Franchfere, 
G. 1820.1, 1854.1; Gilbert, C. H. 1912.2; 
★Gilbert, C. H., & Evermann, B. W. 
1894.1; Green, L. W. 1887.1, .2; Grover, 

G. 1874.1; McDonald. M. 1895.3, .4; 

Mather, F. 1878. 5, .6; Nordhoff, C. 

1874,1; Rockwell, C. 1875.1; Smith, 
C. J. 1880.2; Stone. L. 1878.4. 1889.1; 
Swan. J. G. 1857.1; Wilcox. W. A. 1898.2, 
1902.1; Willey, D. A. 1905.1; Aber- 
nethy, A. S. Add. 1886.1; Buschman, 
C. H. Add. 1914.2; Herbert, M. J. Add. 
1914.1; ★Jordan, D. S., & Gilbert, C. 

H. Add. 1887.1. 

Penobscot River: Maine. Atkins, 
C. G. 1868.1-1912.1; Evermann, B. W. 
1905.9; Hamlin, A. C. 1874.1; Lincoln, 
T. 1874.1; Smith. H. M. 1898.5; Wood, 
Wm. 1873.1. 

Asia 

Siberia: Amur River. Zur Muhlen, M. 
1911.12. 

Europe 

British Isles: General and including 
England. Ashworth, T. 1868.1 ; Cornish. 


J. 1824.1; Fryer, C. E. 1883.3; Home, 
D. M. 1884. 1; Hutchinson, H. G. 1900.1 ; 
Jardine, W. 1862.1; Russel, A. 1864.2; 
Anon. 301, 637. 

Ireland. Andrews, W. 1863.1, 1864.2, 
1865.1; Blake, J. A. 1863.1; Holt, E. 
W. 1902.1, 1905.2, .3; Joynt, A. 1862.1; 
Reeves, R. W. 1866.1; Shiel, J. B. 1842.1; 
Anon. 483, 516, 527; Marin, G. Add. 

1779.1. 

Scotland. Buckland, F. T., & Young, 
A. 1871.1; Calderwood, W. L. 1900.1, 
1904.6, 1912.1, 1913.1, Add. 1889.1, 

1914.1; Home, D. M. 1882.1; Jopp, A. 
1860.1; Mackenzie, M. 1860.1; Tosh, J. 

R. 1895.1; Walpole. S., & Young, A. 
1881.1; Anon. 425, 431, 4.37, 484, 597. 
710; Archer, W. E. Add. 1893.2. 

Continental Europe: Denmark. 

Foddersen, A. F. 1870.1; Skrydstrup, V. 

1875.1. 

France. B6nardeau, F. 1905.1; Bu- 
reau. L. 1891.1; David, — 1896.1. 

Germany. Hapke, L. 1876.1-1913.1; 
Hock, P. 1910.2; Hoek, P., & Tr>’bom. 

F. 1907.1; Seidlitz, G. 1877.2; Stemann, 
— 1894.1; Trybom, F. 1910.1; Gissler, 
N. Pre-Linn. 1751.1. 

Netherlands. Hoek, P. 1894.4; Quaker- 
naat van Spijk, A. 1870.1, 1871.1; Roch6, 

G. 1895.1. 

Norway. Berthoule, A., & Vaillant, L. 
1889.1; Dahl. K. 1909.4; Hetting, M. 

G. 1866.3, 1868.2, 1869.1; Maude, A. 

1859.1. 

Russia: Finland, Lapland, etc. Nord- 
qvist, O. F. 1894.7, 1898.6, 1899.10; 
Oehberg, A. 1897.1; Raiha, — 1893.1; 
Sandman, J. A. 1892.3-1900.1; Hall- 
strom, G. Add. 1911.1. 

Spain. Nava y Caveda. H. 1878.1. 
Sweden. Hetting, M. G. 1866.3; Tr>'- 

bom, F. 1887.2; Wollebaek, A. 1904.1; 
Marin, G. Add. 1774.1, 1778.1. 

Switzerland. Fankhauser, F. 1906.1; 
Matthey, L. 1880.2; Plattner, S. 1879.1. 

SARDINE FISHERIES 

Methods of preservation. Castillo, L. 
1912.5; Muller, C. 1909.1; P6rard, J. 
Add. 1913.1. 

Roe (Rogue), used as bait; preparation 
and use in Sardine Fisheries. C6p^de, C. 
1910.4; Landrieu, 1904.1; Smith, 

H. M. 1902.4. — French imports in 1881. 
Paulsen, P. G. 1884.1. 

France: Chiefly coast of Brittany. 

Baudouin, M. 1888.1; Blavier, A. 1882.1; 
Caillo, — 1855.1; Delidon, E. S. 1866.1, 
1869,1; Fabre-Domergue, P. 1897.1, 

1913.1. Add. 1913.1; Gifford, G. 1883.1; 
Kiinstler, J. 1903.1; Launette, P. 1882,1, 
Add. 1887.1; Odin, A. 1896.1; Peyron, 

S. 1864.1; Pouchet, G. 1886.1-1891.3; 

★Smith. H. M. 1902.4, 1904.3, 1909.1; 
Vauvert, M. 1870.1; Anon. 700; Ber- 
thoule, A. Add. 1887.1; Bouvier-La- 
pierre, E. Add. 1887.1; Cligny, A. 
(Bibliography) Add. 1913,2, 1914.2; 

Rodel, A. Add. 1913.1; Deslandes, A. 
F. Pre-Linn. 1727.1. 
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Other European countries: Spain. 
Albert I. H. C. 1887.2; Cornide, J. 1774.1; 
Smith, W. A. 1891.1. — Norway. Hjort, 
J. 1913.1. — Portugal. Nobre, A. 1895.2, 
.3. — Finland. Arvelin, J. E. Add. 1893.2 

English pilchard fisheries : Adult 
form of the sardine. Bolitho, T. S. 1851.1, 
1864.1; Chester, J. 1835.1; Cornish, T. 
1883.2; Couch. J. 1835.1, 1840.1; Cour- 
tenay, J. S. 1840.1; Fox, Howard, 1885.1; 
Roberts. W. {1815-1871) 1871.1; Roach, 
W. 1889.1; ★Wilcocks, J. C. 1883.2; 
Collins, W. Add. 1851.1; Swithinbank, 
H., & Bullen, G. E. Add. 1913.1, 1914.1. 

American Industry: Young herring 
canned as sardines. Bensley, B. A. 1902.1; 
Brevoort, J. C. 1873.1; ★Earll, R. E. 
1887.4; Earll, R. E., & Smith, H. M. 

1889.1. 

SHAD FISHERIES 

Chiefly of South Atlantic States of V. S. : 
Delaware, Potomac and Susquehanna 
Rivers. Atkins, C. G. 1887.2 {Maine); 
Blackford. E. G. 1879.2. 1884.1. 1887.1; 
Boyer, J. 1909.1; Chalker, R. B. (Con- 
necticut) 1887.1, .2; 1889.1; Cobb, J. N. 
1906.3; Ferguson, T. B. 1884.1; Goode, 
G.B. 1874.4; Hallock, C. 1895.1 : Harris. 

G. 1884.1, .2, 1885.1, 1887.1; Howell, S. 
1837.1; Huske, C. J. 1884.3; Lennurt, 
J. T. 1883.1; McDonald. M. 1884.5; 
Mather, F. 1885.4 {Hudson R.); Osborn, 
J. H. 1882.1, 1883.1; Smiley. C. W. 
1883.12, 1884.10; Smith, H. M. 1906.1; 
Willis, H. 1882.1; Wood, W. M. 1884.1, 
.2; Wright. H. 1884.1, Add. 1882.1; 
Yarrow, H. C. 1874.1, .2. .5; Milner, J. 
W. Add. 1882.1; Stevenson, C. H. Add. 

1899.2. 

Shad fisheries of the Pacific coast. {The 
shad was introduced into the Sacramento 
River in 1871.) Smith, H. M. 1896.3; 
Wilcox. W. A. 1898.2, 1902.1, 1906.1. 

SPRAT FISHERIES 

Chiefly North Sea fisheries around Nor- 
way and Scotland. Ehrenbaum, E. 1910.4; 
Fletcher, J. 1905.1, 1906.1; Koefoed, E. 
1909.1; Logan, G. 1863.1, .2; ★Lund, 
O. 1910 . 1 ; Martin, W. 1862.1; Mat- 
thews, J. D. 1884.1; Redeke, H. C. 

1900.3. 1910.1 {Netherlands); Sars, G. O. 
1894.1 {Norway); Schneider, G. 1910.2; 
Anon. 595. — Finland. Arvelin, J. E. 
Add. 1893.1-1894.1. — Spain. Fer- 
nandez, C. Add. 1850.1. 

STITROEON FISHERIES 

France. Roule, L. 1905.3. 

Germany. Boettger, O. 1871.1; Noll, 
F. C. 1871.1; Quamtz, H. 1903.1; 
Schneider. O. 1879.1; Stemann. — 1894.1; 
W. 1896.1. 

Russia. Bajenov, A. 1906.1; Borodin, 
N. A. 1897.1, 1901.2; Kavraiskii, T. T. 
1907.1; Nordqvist, O. F. 1896.7; Saur6n, 

H. 1895.1; Savostickij, N. G. 1901.1; 
Tichij, M. 1912.2; Wetterich, A, 1880.1 
(Siberia) ; Wight. J. 1901.1. 


United States. Cobb, J. N. 1900.2 
Hovey, H. C. 1884.1; Kalm, P. 1761.1 
★Ryder, J. A. 1890.4; Stockwell, G. A 
1875.1, 1883.1; Tower. W. S. 1908.1 
Meehan, W. E. Add. 1899.1; Smith, H. 
M. Add. 1913.3. 

“ Spoonbill sturgeon ” (Polyodon), 
caviar industry of lower Mississippi. Hus- 
sakof, L. 1910.5. 1911.3. 

Caviar industry of Canada. Prince, E. 
Add. 1905.1. 


TUNNY FISHERIES 

Mediterranean fisheries, chiefly about 
coasts of Italy and Sicily. Hintze, A, 
1884.2; Muth, J. P. 1869.1; ★Pavesi, 
P. 1889.1; Raggi, G. A. 1894.1; Russo. 
A. 1913.1; Turrel. L. 1872.2, 1875.1, 
1877.1; Anon. 528; Amico, F. C. Add. 
1816.1; Bounhiol. J. P. Add. 1911.1; 
Brydone, P. Add. 1806.1; Galliani, A. 
Add. 1903.1. 


WHITEBAIT 

Considered young of Allis shad. Dono- 
van, E. 1802.1. 

Considered a separate species, Clupea 
alba Yarrell. Cuvier, G., & Valenciennes, 
A. 1848.1; Lawson, H. 1865.1; Lord, 
J. K. 1870;!; Parnell, R. 1832.4, 1837.2, 
1839.4; Yarrell, W. 1829.1. 

First demonstration by Gunther of iden- 
tity with young herring (C. harengus). 
Gunther, A. 1868.5; Tegetmeier. W. B. 

1868.1; Anon. 629. . r • • 

American and English Whitebait, i. e. 

young herring. Blackford, E. G. 
1879.4,.5. 1880.2; Brevoort. J. C. 1873.5; 
Day. F. 1879.5; Ewart. J. C. 1?88.6; 
Scott. A. 1915.2; Sim. G. 1883.2; Ewart. 
J. C., & Matthews, J. D. Add. 1886.1. 

Composition of Whitebait at Nice, France; 
young of Alosa, Aphya, Mugil, Smans, 
Gobius, etc. Pellegrin, J. 1904.11. 

New Zealand WhiUbait, c<mposed oj 
young Galaxias. Gibson, ^ lyuo.ii 
MacKenzie. A. J. 1903.1; Powell, L. 

1870.1. 


WHITEFISH FISHERIES 

Treat Lakes Whitefish industry «! Ame^ 
. Barnston. G. 1874-1; Gautier C. 
1911 !• ★Geare, R. L 1884.1, 

W. 1874.1; Kiel, P. 1874-1: 

II. G. A. 1875.3; WUson, C. H- l»l-l-i- 

lon. 148. 630. 

European Whitefishe^; 

rr,. Renke, efc.) Austria Clodi ^ 

Scotland. Cowe. R- p 

wany. ^ ^ l|^0 1 • ^Halbfkss,’ 

>v C 1911 1* Seidlitz, G. lo/y-A- 

"w^nnek V! ' 19 12. 1 ; Wen*en. - 

18.2. — Swit^land. La“k“te _ 

12.1; Surbeck. a 1914-b gg 3 

iland. Nordqvist, O.F. IW^.o, 

)0 13. — Norway. Friis, N. O. 

Jl.2,.3. 1778.1. 
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Fisheries Arranged Geographically 

AFRICA 

General: Adam, V. 1839.1; Puenta y 
Olca, P. 1885.1. 

East Coast’, Indian 0. and Red Sea. 
Alluaud, C. 1904.1; Endicott, C. 1887.1; 
Klunzinger, C. B. 1871.3; Merle, A. 
1879.1; Anon. 684, 

West coast or Atlantic fisheries. Aube, F. 
1872.1; Band, H. 1879.1; Berthelot, S. 
1840.1; Gruvel, A., & Bouyat, A. 1906.1; 
Robertson, G. A. 1819.1; Schultze, L. S. 
1907.1; Stassano, E. 1890.1; Berthoule, A. 
Add. 1888.1; D.. G. Add. 1905.1. 

French Colonies, fisheries. Darboux. G., 
Stephan, P., Cotte, J., & Gaver, F. Add. 
1907.1; Pellegrin, J. 1906.6, 1909.11; 
Regelsperger, G. 1905.1. 

Algeria: Bonnard, A. 1902.1; Boun- 
hiol, J. P. 1907.1, 1908.1; ★Bourjot, A. 
1869.1; ★Bouchon-Brandely, G. J., & 
Berthoule, A. 1891.1 ; Cacheux, E. 1903.1; 
C^p^de, C. 1907.5; Chudeau, R. 1905.1; 
Layre, — 1899.1; Peixotto, B. F. 1884.1; 
Perissat, G. 1889.1. 

Canary Is. : Puenta y Olca, P. 1885.1 ; 
Taquin, A. 1902.1. 

Cape Colony: Gilchrist, J. D. Add. 
1914.3; Jardine, A. J. 1830.1; Siler, J. 
W. 1885.1. — Cape of Good Hope. Schultze, 
L. S. 1907.1; Kolbe, P. Pre-Linn. 1731.1. 

Cape Verde Is.: Cardoso, J. 1895.1. 

Egypt: ★Mitchell, J. C. 1896.1- 

1898.1. — Nile R. Werner, Franz, 1906.2. 

Guinea: Gold Coast. Moloney, C. A. 
1883.1; Muller, W. J. Pre-Linn. 1675.1. 

Kamerun: Ehrenbaum, E. Add. 

1914.7; Anon, 669, 707. 

Kongo, Belgian: Goffin, A. 1909.1; 
Wilverth, E. 1897.1, 1911.1. 

Madeira Is.: Syle, L. D. 1885.1. 

Senegal: Gruvel, A. 1905.1, 1908.1, 

1911.1, Add. 1913.1; Hautreux, J. A. 
Add. 1888.1. 

Tunis. ★Bouchon-Brandely, G. J. B. 
<fe Berthoule, A. 1891.1; Espitallier, G. 
Add. 1901.1; Fages, E., & Ponzevra, C. 
Add. 1908.1. 

AMERICA 
NORTH AMERICA 
ALASKA 

General: ★Bean, T. H. 1887.8, 1889.5; 
★Cobb, J. N. 1905.2, 1906.1, 1907.2, 

1911.1, Add. 1914.2; ★Dali, W. H. 

1870.1, 1871.1; ★Evermann, B. W. 

1911.1-1913.1, 1914.1, Add. 1911.1; 

Goode, G. B. 1881.8; James, B. W. 
1895.1; H., A, R. 1879.1; Marsh. M. C., 
& Cobb, J. N. 1908.1; Murdoch, J. 1885.1 
{Point Barrow)', R., H. A. 1879.1; Tan- 
ner, Z. L. 1890.1, 1891.1; Bower, W. T. 
Add. 1914.1; Bower & Faasett, H. C. 
Add. 1914.1; Chamberlain. F. M.. & 
Bower, W. T. Add. 1913.1. 


Cod fisheries. Baird, S. F. 1871.9, 
1874.1; Bean, T. H. 1887.2; Krause, — 
1882.1; Lockington, W. N. 1879.5. 

For salmon fisheries of Alaska, see under 
Fisheries, Salmon. 


CANADA 

Publications of the Department of 
Marine and Fisheries are the Annual Re- 
ports, published at Ottawa. 

Miscellaneous papers 

Bensley, B. A. 1902.1; Buckingham. 
J. S. 1843.1; Carpenter, W. B. 1878.1; 
Finn, W. 1878.1; Goode, G. B. 1883.12; 
Jagor, A. F. 1873.1; Joncas, L. Z. 1883.1- 
1894.1; Lindeman. M. 1877.1; McGrath, 
P. T. 1898.1-1906.1; MacGregor. J. 
1847.1; Prince, E. E. 1909.1, 1910.1. 

1916. 1.. 3, Add. 1905.1; Raveret-Wattel, 
C. 1874.3; Scudder, N. P. 1883.1; Anon. 
140, 496. 

For references to the N. Atlantic Fisheries 
Dispute with the V. *$., see Legislation & 
Protection above. 

British Columbia: Gilbert, C. H. 

1912.2 (Fraser R., salmon)', Gosnell, R. 

E. 1897.1; Green, A. 1891.1; Macfie, 
M. 1865.1; McMurrich, J. P. 1913.3; 
Mooney, G. S. 1861.1, .2; Rattray, A. 
1862.1; Tissandier, A. 1895.1; Babcock. 

J. P. Add. 1903.1, 1904.1: Bowser. W. J. 
Add. 1914.1; Rathbun. R. Add. 1900.1. 
— Vancouver J. Bogge, E. B. 1870.1; 
Macfie. M. 1865.1; Rattray, A. 1862.1; 
Edge-Partington, J. Add. 1900.1. 

Labrador: Chiefly cod fisheries. 

Browne, P. W. 1900.1; Cartwright, G. 
1792.1; ★Goode, G. B., & Collins, J. W. 
1887.7; Hallock, C. 1861.1, 1881.1; 
Hayward, J. S. 1883.1; Marre, F. 1910.1; 
Martin, M. 1834.1; ★Stearns, W. A. 
1886.1; GrenfeU, W. T. Add. 1910.1. 

New Brunswick: Fairbanks, J. E. 
1851.1; Kynaston, A. F. 1852.1; Moore, 
H. F. 1898.1; Perley, M. H. 1850.1, 

1852. 2. . 3; Semmens, J. M. 1910.1. 

Newfoundland: Chiefly cod-fisheries 

off Grand Banks. Baird, S. F. 1874.20; 
Bellet, A. 1902.1; Carroll, M. 1873.1; 
Cunningham, J. T. 1895.8; Dambeck, 

K. 1876.1; Ehrenbaum, E. 1904.2; Fil- 
leau, A. 1850.1 {Saint Pierre and Miquelon 
Is.)’, Finn. W. 1879.3; Harvey, M. 
1883.1; Hayward, J. S. 1883.1; Hearn, 
W. R. 1899.1; Jukes, J. B. 1853.1; 
McGrath. P. T. 1898.1-1906.1; Martin. 
M. 1834.1; Osborn, H. L. 1881.1; Page, 

F. R. 1860.1; Pedley, C. 1863.1; Phelps. 
S. 1818.1; Shea, A. 1883.1; Williams. 

G. 1766.1; Yeats, J. 1870.1; Collins, 
J. A. Add. 1885.2; Einarssyn, B. Add. 

1783.1. 

Early references in Pre-Linn, section. 
Denys, N. 1672.1; Whitboume, R. 
1622.1; Williams, G. 1705.1. 

may be found in the Annual 
Report of the Department of Marine and 
Fisheries, published at St. Johns. 
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Nova Scotia: Ambrose, J. 1867.1, 

1868.1; Frye, W. G. 1885.1; ★GUpin, 
J.B. 1863.1; Goode, G. B. 1877.4; Hali- 
burton, T. C. 1829.1; Johnson, E. 1885.1; 
★ Knight, T. F. 1867.1; Perley, M. H. 
1850.2, 1851.2; Reid, A. P. 1877.1. 
— Georges Bank, cod. Goode, G. B., & 
Collins. J. W. 1887.4. 

Ontario: Repis. Dept. Marine and 

Fisheries. Halkett, A. 1905.3, 1907.1, 
1910.2; Wright, R. R. Add. 1892.1. 


General treatises 

The fisheries and fishery industries of 
the United States, 2 vols. ★Goode & others. 
1887.1. 

Other general treatises. Geare, R. I. 
1884.2; Goode, G. B. 1883.13, Add. 
1883.1; R6voil, B. H. 1863.1, 1869.1; 
★Sabine, L. 1853.1; Wallem, F. M. 
1878.1,1880.2; Baird, S. F. Add. 1889.1. 
— A review of the foreign fishery trade. 
★Stevenson, C. H. Add. 1896.1. — Pop- 
ular article. ★Smith, H. M. 1916.1. 


Prince Edward I.: Carbonell, E. T. 
1911.1. 

Quebec: Holt, G. H. 1885.1; Kalm, 
P. 1761.1; McDougall, W. 1863.1; Vi- 
bert, P. 1879,1. 

St. Lawrence R. and Gulf: Cobb, 

J. N. 1900.1; Fortin, P. 1863.1; ★Goode, 
G. B., & Collins, J. W. 1887.7 (Cod); 
★Nettle, R. 1857.1 {Salmon)-, Perley, 
M. H. 1850.1, 1859.1; Whiteaves, J. F. 
Add. 1873.1, 1874.1. 

GREAT LAKES 

Problem of proper jurisdiction over these 
fisheries. Bean, T. H. 1891.8; Evans, A. 

K. 1908.1; Joslyn, C. D. 1906.1. 

Work of the International Commission. 
Jordan, D. S. Add. 1910.1; Rathbun, 
R., & Wakeham, W. Add. 1897.1. 

Papers and works relating to Great Lakes 
in general. Alexander, A. B. 1905.1, .2; 
Ball, W. H. 1881.1; Bean. T. H. 1892.5; 
Bissell, J. H. 1889.1; ★Geare, R, I. 
1884.1 {Whitefish)\ Kerr, J. W. 1874.1 
{Whitefish)', ★Kumlien, T. L. 1887.1; 
★Kumlien, T. L., & True, F. W. 1887.1; 
Milner, J. Vi. 1874.5; ★Smith, H. M. 
1894.3; Smith, H. M., & Snell, M. 
1891.1; Sterling, E. 1884.1; Stockwell, 
G. A. 1875.1, .2, .3, 1876.1, 1883,1; ★True, 
F, W, 1887.1; Whitaker, H. 1893.1, 
Add. 1892.1. 

Lake Erie. Cobb, J. N. 1900.1; Keyes, 
C. M. 1894.1; Nordqvist, O. F. 1894.4; 
Fleeharty, J. Add. 1897.1; Meehan, W. 
E. Add. 1902.2. 

LakeOntario. Cobb, J. N. 1898.1, 1900.1; 
Smith, H. M. 1892.2. 

Lake Superior . Tomlin, W. D. 1888.1. 

GREENLAND 

General treatises. ★Etzel, A. 1860.1; 
Jonge. J. C. 1862.1. — Other papers. Fa- 
briciiis. O. 1809.1; Jensen, A. S. 1907.1* 
1910.1; Lindeman, M. 1870.1; Rink, H. 
J. 1877.1; Zeno, N.. & Zeno, A. 1810.1; 
Cranz, D. Add. 1765.1-1767.2. — Pre- 
Linn. refs. Magnus, O. 1555.1; Zorg- 
drager, C. G. 1720.1. 

UNITED STATES 

Much information concerning com- 
mercial fisheries in the United States will 
be found in the Fishing Gazette, a monthly 
journal established in 1884 and published 
in New York City. 


American Fisheries Society 

Organized Dec. 20, 1870, in New York 
City as American Fish Culturists’ Assoc. 
Name changed to Amer. Fish Cultural 
Assoc, in 1878. Reorganized as American 
Fisheries Society at 14th Annual Meeting, 
May 5, 1885, in Washington, D. C. 

Notes; origin, history, etc. Bean, B. A. 
1891.1; Bean, T. H. 1890.2. 1892.1; 
Cheney. A. N. 1892.1; Mather, F. 1891.1; 
Stone, L, 1899.1; Anon. 537; Bower, W. 
T. Add. 1911.1. 

Papers relating to Fish Culturists Asso- 
ciation. Baird, S. F. 1872.10; Clift, (Rev.) 
W. 1874.2; Mather, F. 1880.3. 


Bureau of Fisheries 

(Before 1903, U. S. Fish Commission.) 

Publications of the Bureau are the 
.nnual octavo volume known as the 
Commissioner's Report (1st Report, 1871- 
2, Washington, 1873), since 1905 mainly 
.dministrative, and the Bulletin, begun in 
881. The latter contains most important 
echnical researches. 

Activities, establishment, operations, or- 
anization, etc. Baird, S. F. 

876.28, 1879.8; Bean, T. H. 1890.40, 
911.22, Add. 1896.3; Goode, G. B. 
883.13, 1886.1, 1887.1; ★Smith, H. M. 
910.2. — Results of first decade. Goode, 
}. B. Organization and per- 

onnel. Smiley, C. W. 1883 . 11 . — 
/work, 1910. Johnson. R. S. Add. 1911.1. 

Popular accounts regarding 
ilvermann, B. W. 1894.5, l®^l'^^/^9 'a 
5; Goode, G. B. 1874.6-.il; Wyckoff, 

C 1874*1* 

BibUographies : L^ts of 
m 1871-1896. Scudder, C. W. 1890.1. 

niley, C. W. 1882.2, 1883.9. ^ u*ui* a 
See also “ An analytical sublet 

phy . . . 1871-1920,’' (> 2 / ★Rose M. E. 
^Donald. Append. V. ^ Rept. U. ». 
>mm. Fisheries, 1920. 306 p. 

Reports of Commissioners: 

F*^1874.27, 1876.29, 1878.7, 1879.10, 

80^. 1^2.i. 1883.L Bricl 

? McD^nid M. 1890 1- 

94./.1I91-2; Add. 1896,1..2: Sm.t^ 

. M. Add. 1914.3.— ^ 

oorts. Smiley, C.W. Add. 18^-1- 

Work of various XJ. S. F. C. Ste^m « 

ZTbatross,” scuntific resr^ 

7 operations on west coast of 
neri^, off Galapagos Is., and in tropical 
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Pacific. Agassiz, A. 1892.2; Eastman. 
C. R. {Sharks teeth) 1903.6, 1906.3; Gar- 
man, S. 1899.1; Gilbert, C. H. 1890.3, 

1892.2, 1895.1, 1897.1, 1899.2. 1908.1; 
Goode, G. B., & Bean, T. H. 1894.1, .2, 
.3, 1896.1. — Reports on operations, pop- 
ular accounts of work, etc. Alexander, A. 
B. 1902.1; Bowers, G. M. 1905.2, Add. 
1912.1; Evermann, B. W. 1892.3; Tan- 
ner, Z. L. 1884.3-1894.1; Washburn. F. 
L. 1887.1; Rathbun, R. Add. 1894.1. 
— Construction, equipment, etc. Tanner, 
Z. L. 1884.3, 1885.1-1894.1.— Rt5Zto0- 
raphy relative to work. Tow’nsend, C. H. 

1901.1. 

“ Fishhawk,” coUections, operations, etc. 
Goode, G. B.. & Bean, T. H. 1896.1; 
Smith, J. A. 1887.1, 1889.1, .2,.4; Tanner, 
Z. L. 1883.2, 1884.1. .2; Wood, W. M. 
1884.1, .2..3,.4, 1885.1. 1886.1. 

“ Grampus ” {Schooner), reports of 
operations. Bean, T. H. 1887.3; Collins, 
J. W. 1889.2; Collins & Collins, 1891.1. 

“ Halcyon,” activities, 1886. Smith, J. 
A. 1889.3. 

” Lookout,” reports of operations. 
Smith, J. A. 1885.1. 1886.1, 1887.2,.3. 
1889.5; Wood. W. M. 1884.6. 

” Speedwell,” operations in 1879. Tan- 
ner, Z. L. 1882.1. 

Depletion of fishery resources 

Causes and suggested means for con- 
servation. Bower, S. Add. 1911.1; Collins, 
A. S. 1875.1 {brook-trout) \ Curtis, G. C. 
1912.1; Spangler, A. M. 1894.1. 

Legislation 

Nationalism in state fisheries. Cham- 
berlayne, F. M. 1893.1, 1895.1; Hin- 
richs, H. 1913.1; James, B. W. 1896.1- 

1902.1. — State control of fisheries. Bryant, 

E. E. 1902.1; Post, H. 1893.1 ; Titcomb, 
J. W. 1899.1. — Legislation before 59th 
Congress. Smith, H. M. 1906.2. — Re- 
ports of state commissions with regard to 
regulation of sea- fisheries. Anon. 470. 

New England Fisheries 

General and historical accounts. ★Clark, 
A. H. 1887 . 4 ; ★McFarland, R. 1911 . 1 ; 
Smith, (Capt.) J. 1865.1, Pre-Linn. 
1622.1; Weeden.W.B. 1890.1; Williams. 
R. 1873.1; Winthrop, J. 1825.1; Wood. 
Wm. 1873.1; Woodbury. C. L. 1880.1. 

Former atntndance of fishes on the New 
England Coast. Baird, S. F. 1872.21, 
1874.18, 1875.37; Broadhead. J. M. 
1873.1; Deane, S. 1873.1; Higginson, 

F. 187f 1; Macy, Z. 1873.1. 

Various papers. Albro, S. 1873.1; 
Baird, S. F. 1873.28,.42..44,.50; C.. 

W. H. 1878.1; CoUins, J. W. 1883.8, Add. 
1884.2; Collins & Smith. H. M. 1892.1; 
Douglass. W. 1760.1; Folger. W. 1794.1; 
Hubbard, W. 1815.1; McGrath, P. T. 
1898.1—1906.1; MaePherson, D. 1805.1; 
Macy, O. 1835.1; Pagenstecher, H. A. 

1875.2, 1876.1; Prince, T. 1826.1; 
Ricketson, D. 1858.1; Wilcox. W. A. 

1885.1. 1887.3. 


Pacific Coast Fisheries 

General. Cobb, J. N. Add. 1914.1, .3, 
4,.5; Collins. J. W. 1892.2. Add. 1892.1; 
Jordan. D. S. 1887.2; Wilcox. W. A. 
Add. 1895.1. — Activities of the Bureau of 
Fisheries on Pacific Coast. Alexander, A. 
B. 1898.1, 1912.1; Bower. W. T. Add. 
1912.1; Smith. H. M. 1895.1, 1915.1, 
Add. 1914.2. — Pacific Fisheries Society, 
organization. W’esterfeld, C. 1915.1. — 
Cod fisheries. Overton, C. P. Add. 1906.1; 
Scammon, C. M. 1870.1. — For Pacific 
coast salmon fisheries, see Fisheries. Salmon. 

Statistics 

Alexander, A. B. 1905-1, .2, .3, .4, .5; 
Baird, S. F. 1877.6, 1878.3; Evermann, 
B. W. 1904.1 {Middle Atlantic states)', 
Goode. G. B. 1877.4, 1880.18; Hall. A. 

A. 1850.1 {Importations, 1829-1848); 
Smiley, C. W. 1883.4; Smith, H. M. 

1893.2, 1894.6. 1895.4, 1898.6; Steven- 
son. C. H. 1910.1; Townsend, C. H. 

1904.1. 

Statistics of interior fisheries, compris- 
ing among other states, Idaho, Indiana, 
Kentucky, Minnesota. Missouri, Ne- 
braska, Nevada, South Dakota, and est 
Virginia. ★Smith, H. M. 1898.6. 

Miscellaneous papers 

Bean, B. A. 1887.3, 1892.2; Borne. M. 
1875.4; Bourne, G. C. 1889.1; Ehren- 
baum, E. 1894.1; Fuhrmann, O. 1908.1; 
Goode. G. B, 1883. 2, .3; Goode. & Collins, 
J.W. 1887.8; Guthrie. — 1815.1 ; Hovey. 
H. C. 1879.1; Kershaw, F. W. 1912.1; 
MacGregor, J. 1847.1; Martin. S. J. 

1882.12, 1883.2; Marvdn, W. L. 1902.1; 
Nordqvist. O. F. 1893.1, .2..3; Rathbun, 

R. 1893.1. 1898.1. Add. 1892.1. 1895.1, 
1896.1; Reichard. A. C. 1904.1; Rich, 

S. 1879.1; Serre. P. 1899.2; Smiley. C. 
W. 1883.5; Smith, H. M. 1899.8. 1900.2. 

1902.12, Add. 1914.1; Tucker. J. R. 

1887.1. — Comparison of American and 
French fisheries. Baird, S. F. 1872.7. — 
Principal river fisheries. Smiley, C. W. 

1885.3. — Trade relations with Japan. 
Smith, H. M. 1905.8, Add. 1905.3. 

Alabama: Statistics. Alexander, A. B. 
1905.3; Collins, J. W., <fe Smith, H. M. 
1893.1; Smith. H. M. 1893.2, 1898.0.— 
Coosa R. Smiley, C. W. 1883.12. 

California: Borne, M. 1878.9; Dali, 
W. H. 1884.1; Eigenmann, C. H. 1890.5; 
Goode. G. B. 1881.8; Hittel, J. 1863.1; 
Hooper, E. J. 1876.2; Jordan, D. S. 
1892.1; ★Jordan & Gilbert, 1888 . 2 ; 
Kirkpatrick, C. A. 1860.1; Lockington, 
W. N. 1879.1,. 10. 1880.9,. 18; Redding. 

B. B. 1876.1; Redding. J. D. 1889.1; 
Serre, P. 1899.1; Smith, H. M. 1898.6; 
Stone, L. 1874.7, 1876.3; Tanner, Z. L. 
1893.1; Throckmorton, S. R., Redding, 
& Farwell, 1874.1; Wilcox. W. A. 1898.2, 

1902.1. 1906.1; Holder. C. F. Add. 1914.1. 
For the extensive salmon fisheries of the 

Sacramento, see above. 

Colorado: Evermann, B.W. 1905.9. 
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Fisheries — ConCd. 

Connecticut: Alexander, A. B. 

1905.4; Baird, S. F. 1871.37; Chalker, 

R. B. 1887.1. .2, 1889.1; ★Clark, A. H. 
1887.1; De Forest, J. W. 1851.1; Hudson, 
W. M., Pike. R. G.. & Bill. J. A. 1872.1, 
1873.1; McDonald, M. 1887.4. 

Delaware: Collins, J. W. 1887.1, .5. — 
Delaware R. Cobb, J. N. 1900.2; Howell, 

S. 1837.1. 

Florida: Adams, A, C., & Kendall, 

W. C. 1891.1; Alexander, A. B. 1905.3, 
.5; Cobb, J. N. 1898.2; Collins, J. W. 
1885.2, 1887.4; Collins. & Smith. H. M. 
1893.1; Earn, R. E. 1887.2; Fisher, F. 
B. 1882.1; Gamgee, J. 1880.1; McDon- 
ald, M. 1887.7; Osborn, J. H. 1882.1, 
1883.1; Philips. B. 1884.1, .2; Pous- 
sielgue, E.; Rathbun, R. 1898.1; Smith, 
H. M. 1893.4; Stearns, S. 1883.1, 1884.1, 

1885.1, 1887.1,.4; Wood, M. L. 1883.1; 
Bryce, J. J. Add. 1897.1; Henshall, J. A. 
Add. 1898.1; Smith, H. M., Evermann, 
Cobb, & Kendall. Add. 1897.1. — /n- 
dian R. Bean, B. A., Evermann, & Wil- 
cox, 1897.1; Brice, J. J. 1898.1; Wilcox, 
W. A. 1898.1. — 5^. John's R. Goode, G. 
B. 1874.4. 

National Fishery Congress, held at 
Tampa, Jan. 19—24, 1898. Proceedings 
in Bull. U. S. Fish Comm. 1897, vol. 
XXVII, 145-371. 

Georgia: Alexander, A. B. 1905.5; 

Earn, R. E. 1887.3; Janes, T. P. 1878.1; 
McDonald, M. 1887.7; Smith, H. M. 
1893.4. 

Illinois: Cohen. N. H. 1902.1; Nel- 
son, E. W. 1878.1. — Statistics. Smith, 
H. M. 1898.6. 

Kansas: Laws. Dyche, L. L. 1913.1. 
Statistics. Smith, H. M. 1898.6. 

Louisiana: Alexander, A. B. 1905.3; 
Collins, J. W., & Smith, H. M. 1893.1; 
Hart, W. O. 1913.1; Smith, H. M. 
1898.6. 

Maine: Alexander, A. B. 1905.4 

{Statistics); Atkins, C. G. 1870.2; Baird, 

S. F. 1874.15; Boardman, S. L. 1863.1; 
★Earn, R. E. 1881.1, 1887.1; Foster. N. 
W., & Atkins, C. G. 1868.1; Hall, A. 
1898.1; Wasson, S. Add. 1878.1; Bishop, 
W. H. Add. 1885.1; SuUivan, J. Add. 

1795.1. — Penobscot River fisheries. 
★Atkins, C. G. 1887.2; Evermann, B. W. 
1905.9; Hamlin, A. C. 1874.1; Lincoln, 

T. 1874.1; Smith. H. M. 1898.6. 

Maryland: Earll, R. E. 1887.5; Fer- 
guson, J., &, Hughlett. 1880.1; George, 
A. F. 1900.1; Hamlen, W. 1885.1, 1886.1; 
Knight, W. 1883.1; Shrigley, N. 1844.1; 
— Chesapeake Bay. McDonald, M. 
1887.3; Wood. W. M. 1884.4. — Po- 
tomac R. Baird, S. F. 1876.18; Harris, G. 
1884.1,.2, 1885.1, 1887.1; Milner, J. W. 
1876.4; Smith, H. M. 1890.1; Elliot, J. 
Add. 1830.1. 

Massachusetts: River fisheries. 

Fobes, P. 1794.1; True. F. W., & Wilcox. 


W. A. 1887.1; Wood, Wm. 1873.1; Gar- 
man, S, Add. 1891.1. 

Marine fisheries chiefly. Alexander, A. 
B. 1905.4; Anderssen, J. 1880.1; Baird, 
S. F. 1873.44; Bean, T. H. 1892.7; 
★Clark, A. H. 1887.2; Earll, R. E. 
1880.1; Freeman, F. 1860.1; Goode, G. 
B. 1877.4; McDonald, J. L. 1871.1; 
★McFarland, R. 1911.1; Nye, W. 
1889.1; Paine, Young, Bangs, & Steams, 
1792.1; Palmer, G. H. 1873.1; Roads, 
S. 1880.1; Whitman, L. 1794.1; Young, 

A. 1846.1; Anon. 117, 517; Atwood, N. 
E. Add. 1871.1, .2, 1873.1; Lyman, Th. 
Add. 1872.1; Young, I. C. Add. 1896.1. 
— Pre-Linn. refs. Higginson, F. 1630.1; 
Wood, W. 1634.1. 

Gloucester fisheries. Babson, J. 1860.1; 
Baird, S. F. 1873.16; Clark, A. H. 1884.1; 
Martin, S. J. 1882.2-1885.1; Wilcox, 
W. A. 1889.1. 

The codfish in Massachusetts history. 
Rantoul, R. S. 1868.1. — History of em- 
blem of codfish in House of Representa- 
tives. Anon. 295. 

Commissioners of Fisheries; annual re- 
ports, 1867-1887. Anon. 355. 

For testimony regarding condition of the 
shore fisheries in 1871, herein listed under 
individual names, see Rept. U. S. Fish 
Comm. 1871-72, (I), 7-72, 182-195. 

Michigan: Jerome, G. H. 1875.1, 

1876.1; Paxton, E. B. 1879.1,.2; Phdips, 

B. 1875.5. 


Mississippi: Alexander, A. B. 1905.3; 
Collins. J. W., & Smith, H. M. 1893.1; 
Hussakof, L. 1910.5, 1911.3; Smith, H. 
M. 1898.6. 


New Hampshire: Alexander, A. B. 
1905.4; Bean, B. A. 1891.14, 1893.1; 
True, F. W., & Wilcox, W. A. 1887.1; 
— General account. Wilcox, W. A. 1887.1. 


New Jersey: ★Earll, R. E. 1887.6; 
Smith, H. M. Delaware R. 

Cobb. J. N. 1900.2; Howell. S. 1837.1; 
Jann, P. F. 1887.1, .2; McDonald. M. 
1884.3. 


New York: Akerly, S. 1817.1; B^n, 
T. H. 1891.15; Blackford. E. G. 1879J. 
.2; C., H. E. 1871.1; Cheney. A. N. 

1897.2, 1901.1; Cobb. J. N. 1905.1; 
Kalm, P. 1761.1; Lamphear, G. 1881.1; 
★Mather. F. 1887.1 ; Pond. J. W* 
Roosevelt, R. B. 1878.5; Smith, H. M. 
1898.6 {Statistics) ; Anon. 139. — 

R. Blackford. E. G. 1887.1; McDonald. 

M. 1887.5; Mather, F. 1885.4. 

North Carolina: Alexander, ^ B. 

1905.5 {Statistics); Cobb, J. N. 1996.3. 
Earll. R. E. 1887.7; McDona d. M. 
1887.6; Smith, H. M. 1893 4, 1907.1; 
Worth, S. G. 1881.1, 1883.2, 1885.1. 
1889.1, Add. 1884.1; Yawow. H. C. 
1874.1. .2; Milner, J. W. Add. 1882.1. 

Ohio: Bean, T. H. Gunnel. 

J. E. 1893.1; Klippart, J. H. 1876.2, 

Smith, H. M. 1898.6. 

Oregon: Chiefly salmon. A. 1^4.2; 
Borne, M. 1878.9; Bretherton, B. J. 
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1900.1; Carll. W. E. 1904.1; Cranston, 
C. K. 1913.1; Goode. G. B. 1881.8; 
Grover, G. 1874.1; Jordan, D. S., & 
Gilbert. C. H. 1888.2; Tanner, Z. L. 

1890.1. 1893.1; Wilcox, W. A. 1895.1, 

1902.1. 1906.1. 

Pexmaylvania : Bean. T. H. 1891.16; 
Buller, N. R. Add. 1905.1; Butler. N. 
R. {correctly Buller) 1914.1; Earll, R. E. 
1887.8. — Lows. James, B. W. 1896.1- 

1902.1. — Schuylkill fishing company, 
1732-1888. Milnor (Jr.) W. 1830.1- 

1889.1. — Susquehanna R. {Shad). W^illis, 
H. 1882.1; Wright, H. 1884.1, Add. 

1882.1. — Disappearance of black bass. 
Campbell, E. W. Add. 1905.1. 

Rhode Island: Alexander, A. B. 

1905.4; Church, D. T. 1894.1; ★Clark. 
A. H. 1887.3; Goode. G. B. 1877.4.— 
Statistics. Anon. 137, 517. 

For testimony regarding condition of the 
shore fisheries in 1871, herein listed under 
individual names, see Rept. U. S. Fish 
Comm. 1871-72, (I). 7-72, 182-195. 

South Carolina: Alexander. A. B. 

1905.5; Earll, R. E. 1887.3; Ferguson. 
T. B. 1884.1; Huske, C. J. 1884.3; 
McDonald. M. 1887.7; Smith, H. M. 
1893.4; Wood. W. M. 1884.1, .2. 

Tennessee: H., J. D. 1879.1, .2, 

1880.1. — Statistics. Smith, H. M. 1898.6. 

Texas: Alexander, A. B. 1905.3; 

Collins. J. W., & Smith. H. M. 1893.1. — 
Coast fisheries. Stevenson, C. H. 1893.1. 

Utah: Rockwood, A. P. 1874.2, 1876.1; 
Siler, A. L. 1884.1. — Statistics. Smith, 
H. M. 1898.6. 

Vermont: Cobb, J. N. 1905.1. — 

General account. Williams, S. 1794.1. — 
Statistics. Smith, H. M. 1898.6. 

Virginia: Downman, R. H. 1883.1 

{Rappahannock R.); H. 1876.1; McDon- 
ald, M. 1887.12; Mather, F. 1875.1; 
Shrigley, N. 1844.1. — Coast fisheries. 
Wilkins. J. T. 1894.1. 

Washington: Goode, G. B. 1881.8; 

Jordan, D. S., & Gilbert, C. H. 1888.2; 
Rathbun, R. Add. 1900.1 {General re- 
view)', Stone. L. 1883.6 {Little Spokane 
R.) ; Swan. J. G. 1885.1, 1894.1 {Puget 
•Sound); Tanner, Z. L. 1890.1, 1893.1; 
Wilcox, W. A. 1898.2. 1902.1. 1906.1.— 
For Columbia R. salmon fisheries, see 
Fisheries. Salmon. 

Wisconsin: Hpy, P. R. 1876.2; 

Nevin, J. 1889.1. 

WX8T INDIES 

Misc. Hansen, C. 1896.1. — Bahamas. 
Adderley, A. J. 1883.1; Nye, W. 1887.1. 

— Barbados Is. Duerden, J. E. 1901.1. 

— Bermuda Is. Goode, G. B. 1876.1. — 
Ctcba. Garcia Canizares, F. 1911.1; 
Poey y Aloy F. 1883.1; Steams, S. 1887.3. 
— Curocao /.Boeke,J. 1906.2, Add. 1907.1, 
— Jamai^. Duerden, J. E. 1898.1. — 
Porto Rico; General account. Wilcox, W. 
A. 1900.1, 1903.1. 


SOUTH AMERICA 

Argentina: Iches, L. 1911,1; ★La- 
hUle, F. 1895.2-1910.1, 1906.3. 

Brasil: Ribas. C. Add. 1913.1; W'ap- 
paus, J. E. 1871.1. 

ChUe: Albert. F. 1903.1, 1912.1, .4; 
Castillo, L. 1912.2,.3,.8..9..13; Kruuse, 
H. G. 1879.1, 1882.1; Meza. A. 1912.1; 
Ovalle, F. P. 1912.1, .2,.3,. 4; Perez Canto, 
C. 1912.1; ★Pomar, L. 1900.1, 1901.1; 
Reed. E. C. 1901.1; Uribe. L. 1900.1, 
1901.1; Wolnitzky, B. 1901.1. 

The official government publication is the 
“ Boletin de Bosques, Pesca, i Caza,” 
published at Santiago. 

Guiana, British: ,\ppun. F. 1870.1; 
Rodway, J. 1913.1, Add. 1913.1; Sagot, 
P. A. 1874.1. 

Guiana, Dutch: Happier, A. Add. 

1854.1, 1887.1. 

Peru: Coker, R. E. 1908.1. .2, Add. 

1908.1, 1913.1; Kruuse. H. G. 1879.1, 

1882.1, 

Uruguay: Sage, C. 1912.2. 

Venezuela; Gairaud, C. 1899.1; 

Geay, F. 1896.1 {Orinoco R.)', Paez, R. 

1863.1. 

ASIA 

General. Brass. E. 1904.1; Gonzaga, 
C. A. Add. 1904.1. 

Baluchistan: Anon. 671. 

Cambodia: Cacheux, E. 1903.1; 

★P6tillot. L. 1911.1. 

Ceylon: Pearson, J. 1912.2. — Fresh- 
water. Willey, A. 1908.2, 1910.1, Add. 

1909.1. 

China: Campbell. J. D. 1883.1; 

Courcy, — 1866.1; Girard, O. 1869.1; 
Weber, M. C. 1880.1; W’eeger, E. 1879.1; 
★ Yen, W. 1910.1. 

India: Baird, S. F. 1873.14; Comber, 

E. 1907.1; ★Day, F. {Freshwater) 
1871.7. 1873.6; {Marine) 1873.6, 1883.4, 
1886.4; McDonald, D. G. 1883.1 {Bom- 
bay)’, Martin, M. 1838.1; Mattson, H. 
1885.1; Thurston, E. 1894.1, 1900.1; 
Wallinger, W. A. 1907.1; Anon. 232. 

Bengal fisheries. Day, F. 1877.1; Duke, 

F. W. 19.11.1; Gupta, K. G. 1911.1,.2,.3; 
Homegg, C. 1880.1; Jenkins, .J. T. 
1911. 1-.4; Anon. 138. 

Bengal fisheries steam trawler “ Golden 
Crown,” operations, scientific results, etc. 
Ahmad, A- 1911.1; Annandale, N. 1909.1, 
1910.1; Annandale, N., & Jenkins, J. T. 
1910.1; Chaudhuri, B. L. 1908.2; Jen- 
kins, J. T. 1910.2-1912.1. 

The official publication of the Madras 
Fisheries Bureau is the “ Bulletin.” 

Japan: Albert, F. 1912.3; Baldwin, 
C. H. 1884.1; ★Gregory, G. E. 1877.1; 
Irarr4zaval. A. 1912.1; Ito, K. 1887.1, 
1888.1 {Hokkaido /.); Jouan, H. 1867.2; 
Kamada, T. 1909.1; Hishinouye, K. 
1898.1,.3, 1902.2; Kitahara, T. 1910.1- 
1912.1; Matsubara, S. 1902.1-1903.1; 
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★Nicholson, F. A. 1907 . 1 ; Okamura, K., 
& Marukawa, H. 1909.1; Okoshi, N. 
1883.1; Owston, A. 1907.1; Smith, H, 
M. 1894.2, 1904.8, 1905.3, {Trade with 
V. S.) 1905.8, Add. 1905.3; Tagawa, I. 
1904.1; Anon. 666 {Catalogue) ^ 681; 
Schmidt, P. Add. 1903.1. 

The official publication of the Fisheries 
Bureau of the Department of Agriculture 
and Commerce is the “ Journal of the Im- 
perial Fisheries Bureau," published at 
Tokyo. 

Persia: Churchill, — 1877.1. 

Russian Central Asia: Berg, L. S. 

1902.1, 1905.3. 

Siam: Turpin, - Add. 1771.1. 

Siberia: Bush, R. J. 1871.1; Maka- 
renko, A. A. 1902.1 {Angara R.)\ Mel- 
nikov, V. S. 1910.1; Ostrovskich, P. 

1909.1 {Yeniseisk)\ Sokolinikov, N. P. 

1911.1, — Amur R. Nordmann, A. 1861.1; 
Wetterich, A. 1880.1; Zur Miihlen, M. 
1911.12. — Lake Baikal. Kuznetzov, I. 
D. 1909.1.— iSaJfc;ia/in /. Schmidt, P. Y. 

1902.1, 1905.1. 

Syria: Robeson, J. S. 1885.1. — 

Galilee. Masterman, E. W. Add. 1908.1. 

EUROPE 

General treatises 

Fluctuations in the great fisheries of 
northern Europe. ★Hjort, J. 1914 . 1 . — 
The fisheries of the various countries [of 
Europe]. Statistics of North Sea fisheries. 
★Hoek, P., & Kyle. H. 1905 . 1 ; ★Kyle, 
H. M. 1905.3, 1906.1. 1908.1. —General 
statistical treatises. Anon. 115, 116, 142. 

For an authoritative recent treatise, the 
reader should consult " The Sea Fisheries," 
by ★J. T. Jenkins, London, 1920. 299 p. 
57 pis. 

AUSTBIA-HUNGARY 

For statistics the Statistische Monat- 
schrift and the Statistisches Jahrhuch for 
Austria should be consulted. 

General and miscellaneous. Borne. M. 
1882.1; Clodi, E. 1911.1; Cori, C. J. 
1904.1; Deutsch, G. 1880.1; Harte- 
mann, R. 1880.1; Karny, G. 1880.1; 
Krafft, C. 1874.1-1875.1; Landgraf, J. 
1897.1; ★Marchesetti, C. 1882.1, 1883.1; 
Peyrer, C. 1874.1, 1876.1; Pfundheller, 
J. 1880.1; Wittmack, M. C. 1875.1,. 2; 
Demi, J. Add. 1911.1. 

Adriatic sea fisheries. Adler, H. 1903.1; 
★Faber, G. L. 1883 . 1 ; Schmarda, L. K. 
1864.1; Weaver, J. R. 1885.1. 

Depletion of fishery resources. Desco, 
B. 1902,1; Kassbohrer, M. 1880.1; 
Toula, F. 1874.1; Windsteig, G. 1880.1, 
.2; Anon. 16. 

Markets, Vienna. Krisch, A. 1900.2. — 
Triest. Plu(Ar, E. 1846.1. 

River fisheries, chiefly of Danube. Gut- 
mann, — 1861.1; Kassbohrer, M. 1880.1; 
Prohaska, — 1880.1, .2; ★R6p4ssy, M. 
1909 . 1 ; Rossler, E. 1909.1; Stauden- 
mayer, G. 1893.1; Wengen, — 1871.3. 


Austria: Bohemia {Prov.). Fritsch, 
A. J. 1873.1, 1888.1; Horak, W. 1877.1, 

1878. 1. — Bosnia and Herzegovina. Curcid, 

V. 1912.1; Anon. 672. — Carinthia 
{Prov.). Wutte, M. Add. 1912.1. — 
Camiola {Prov.), Czirknizer-See. Stein- 
berg, F. A. Add. 1761.1; Valvasor. J. W. 
Pre-Linn, 1688.1. — Dalmatia {Prov.), 
Moles, G. Add. 1776.1. — Galicia {Prov.). 
Lindes, L. 1880.15; Sweizawski, £. 

1880.1; Skawina R. Anon. 639. — Istria 
{Croumland), Lussin 1. Wolfelin, L. G. 

1901.1. — Moravia {Prov.). Zila, F. 

1880.1. — Styria {Prov.), Aussee (Gebiet). 
Wallner, J. Add. 1911,1. — Tyrol {Prov.), 
Trent. Bononi, A. Add. 1913.1. — Vpper 
Austria. Hoppichler, H. 1880.1. 

Hungary: {Kingdom). Baumgartner, 
— 1879.1 {Balaton Lake)', Brusina, S. 

1892.1 {Croatia)', Hermann, O. 1887.1; 
Hornegg, C. 1880.2; Jank6, J. 1900.1; 
Schmidt, L. 1887.1; Korach, A. Add. 

1902.1 {Tolna)', Sztripszky, H. Add. 

1902.1. . 2; Anon. 663. 

AZORES ISLANDS 

Gradosa I., General treatise, text in 
Spanish. Silva Ferro, R. 1875.1. 

BALTIC SEA 

Beerbohm-Feilenhof, - 1872.1; Etzel, 
A. 1859.1; Heidrich, - 1902.1; Hoek, 
P., & Trybom, F. 1907.1; Kirsch, A. 
1903.1; Meyer, H. A. 1872.1-1878.1; 
Meyer, & others. 1882.1; Schiemenz, P. 
1902,1; Schneider, G. 1898.3, 1900.7, 

1905.2. . 11, 1906.6; Trybom, F. 1910.1; 
Widegren, H. 1874.1, 1880.1. 

See also under Fisheries, Germany. 


BELGIUM 

The oflBcial fishery statistics are pu^ 
lished in the annual Tableau General du 
Commerce avec les Pays Strangers. 

Bardin, A. 1866.1; Friedel, E. 1871.1; 
Gens, E. 1893.1 {Lake Gileppe) ', Gev^ 
Deynoot, W. T. 1829.1; Gilson. G. 
1908.1; Hymans, — 1866.1; Maes, L. 
1898.1; Mann, A. T. 1780.1; ^ Selys- 
Longchamps, M. E. 1866.1; Verhoeven, 
G. T. 1780.1 {Gen. treat.); Anon. 540. 

For a general treatise, consult Charles de 
Zutteres, " Enqu4te sur la p^che man- 
time en Belgique." Bruxelles, 1909. 


BLACK SEA 


Borodin, N. A. 1901.1; 

1901.1; Jacentkovskij, 

Maksimov, N. E. 1913.1; 

1908.1; Satunin. K. ,a,oo. 

Schneider, G. 1900.7; Tichg, M. 1912.2, 

Zernov, S. A. 1902.1. 

See also under surrounding countries 


Fomin, L. S. 
A. V. 1909.1; 

Pozniakov, A. 
A. 1908.1..2; 


BRITISH ISLES 

rxanArA.1 trfiAtisea : Bertram, J. G. 



McLeod, M. G. 1889.1: 
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E. W. 1874.1, 1877.1; ★Johnstone, J. 
1908.2; Phelps, S. 1818.1; Rose. J. 
1785.1; Smart. J. 1848.1; Wood, Walter, 

1911.1. 

See also '* The Sea Fisheries ’* by ★J. T. 
Jenkins. London, 1920. 

Depletion of fisheries: Causes, u^h 
remedial sugo^Hons. Abbs, C. 1792.1; 
Crumplen. T. 1881.1; Hearder, J. N. 
1871.1.1873.1; Young, A. 1854.1; Dunn. 
M. Add. 1890.1. 

Effects of the closure of certain areas in 
Scottish seas. McIntosh, W. C. 1899. 2-.4. 

Historical items: Anderson, James, 

1782.1. 1786.1; Young, L. J. 1865.1, 

1872.1. 

For “ Parliamentary papers ” referring 
to British Fisheries, 1511-1881, see titles 
(pp. 270-293) in Westwood & Satchell, 

1883.1. See also “ Catalogue of Parlia- 
mentary Papers, 1801-1900,'’ afso “1901- 
1910,” published in London by P. S. King 
& Son. 

Legislation: Regulations, reports and 
recommendations of committees, commis- 
sioners, etc.; statutes for conservation, etc. 
Allen, E. J. 1897.2; Buckland, F. T. & 
Walpole, S. 1879.1; Gaird, Huxley, <k 
Lefevre, 1873.1; Cornish, J. 1824.1; 
Coumes, — 1881.1; Fryer, C. E. & Mas- 
terman, A. T. 1905.1, 1906.1; Lloyd, J. 
1868.1; Anon. 18, 255, 301, 469; Ar- 
mistead, J. J. Add. 1890.1; Dunn, M. 
Add. 1891.1; Lawrence-Hamilton, J. 
Add. 1894.2. 

Miscellanea: Adams, W. M. 1883.1; 
Allen, E. J. 1909.1; Coumes, — 1863.1, 
Duff, R. W. 1885.1; Edinburgh, Duke of, 
1883.1; Lindeman, M. 1876.1, 1877.1; 
Monson, W. 1745.1; Walpole, S. 1883.1; 
Webb. W. F. 1870.1; WUcocka, J. C. 
1883.3; Calderwood, W. L. Add. 1894.1. 

For papers concerning the Great Inter- 
national Fisheries Exhibition, London, 
1883, see under Fisheries, Exhibitions. 

England 

Statistics of the fisheries of England 
and Wales will be found in the Reports of 
the Inspectors of Sea Fisheries, 1886-1902, 
and its continuations. 

General and miscellaneous papers. 
★Aflalo, F. G. 1891.1. 1898.1, 1901.1, 
1904.3; Ashworth, T. 1868.1; Bellamy, 
J. C. 1843.1; Buckland, F. T. & Walpole, 
S. 1879.1: Jardine, W. 1862.1; Lee, R. 
M. 1909.1-1912.1; Longu6ty, L. 1878.2; 
Scott. A. 1914.1; ★StanJford, E. C. 
1864.1; Wheeler. R. F. 1864.1. 

For anchovy, herring, mackerel, and 
pilchard fisher^ of England, see Fisheries, 
under these subjects. 

Inland fisheries: Albin, E. 1794.1; 
Harding. C. W. 1882.1 {Wash R.); Na- 
pier, C. O. 1879.1; Southwell, T. 1884.2 
(Norfolk); Weiss, F. E. 1909.1; Wheel- 
don, J. P. 1883.2. — Thames R. Binnell, 

R. 1785.1; Murie, J. 1903.1; Anon. 157. 
— Lake district. Buckland, F. & Waloole. 

S. Add. 1878.1. 


Markets: A central market for London. 
Cayley, J. J., & Bridgeman, H. H. 1883.1. 

— Billingsgate market of London; descrip- 
tion, etc. Cox, W. 1886.1; Walpole, S. 

1881.1. Add. 1882.1; Anon. 675.— 
Lowestoft market. Southwell, T. 1901.1. 

Various localities: Berwickshire. 

Huntley, R. H. 1876.1. — Devonshire, 
Plymouth sea-fisheries. Calderwood, W. 
L. 1892.4, 1893.1; - Heape, W. 1887.1; 
Roach. W. 1889.1; Scott. W. R. 1864.1. 

— Dorsetshire. Beckford, F. J. 1897.1. — 
English Channel and Channel Islands. 
Hornall, J. 1897.1; Olsen, O. T. 1883.1 
(Atlas); Stacy-Watson, C. 1883.1 (For- 
mouth); Wilcocks, J. C. 1877.1; Woodley, 

G. Add. 1822.1 (Scilly Is.). — Gloucester 
Pew, J. J. 1901.1; Procter. G. H. 1876.1, 

1882.1. — Lancashire (Sea-fisheries). 
Jackson, C. L. 1899.1; Jenkins, J. T. 

1905.1. — Lincoln, Grimsby. Finn, "W. 

1879.1; Holt, E. W, — Norfolk. 

Southwell, T. 1884.1, .3. — Northuj^er- 
land sea- fisheries. Meek, A. 1897.1, 1905.2, 

1907.1. — Suffolk. Patterson. A. 

H. 1909.3. — York, Scarborough. Holt, 
E. W. 1893.2. 

Ireland 

The annual publications of the Fish- 
eries Branch of the Dept, of Agriculture 
and Technical Instruction are the “iScien- 
tific Investigations," and the General 
Reports, 1902 to 1907,” issued at Dublin. 

Marine or sea-fisheries, chiefly. Aicard, 
J. 1892.1; Andrews, W. 1865.3, 1875.1, 
Add. 1857.1, 1861.1; Blake, J. A. 1863.1, 
1868.1; Bloomfield, J. C. 1883.1; Bra- 
bazon, W. 1848.1; Brady, T. F. 1873.1; 
Butt, I. 1874.1; ★Fraser, R. 1818.1; 
Green, W. S. 1894.1; Hoare, J. 1870.1; 
Patterson, R. L. 1880.2 (Belfast Lough); 
Warren, R. (Moy estuary) 1898.1, 1905.1; 
Wilcocks, J. C. 1883.3; Anon. 483; 
(Gen. treat.) Hore, H. F. Add. 1850.1. 
Pre-Linn, references. Smith, C. 1744.1- 

1756.1. 

Irish Sea investigations. Herdman, W. 
A. 1903.3; Herdman. & Dawson, R. A. 
1902.1; Johnstone, J. 1912.3; Smith, 
H. M. 1902.3. 

Survey of fishing grounds, west coast of 
Ireland. Haddon, A. C. 1892.1; Holt, E. 
W. 1892.4-.7; Prince, E. E. 1890.3; 
Poole. T. H. 1892.1. 

For salmon fisheries of Ireland, see 
Fisheries, Salmon. 

Scotland 

The researches of the Fishery Board 
for Scotland appear in its Annual Report, 
and in Scienti^ Investigations. 

General and miscellaneous papers. Bell, 
H. 1774.1, 1792.1; Bompas, G. 1885.1; 
Buchan, P. 1819.1; Calderwood, W. L. 
1899.1; Carr, T. F. 1884.1; Cowe. R. 
1834.1; Fletcher, J. 1905.1, 1906.1* 
★Fulton. T. W. 1881.1, 1890.3, 1891.1. 
.3., 1892.1..4, 1893.1, 1894.1. 1895.1, 

1902.2. 1910.2; Fulton. & FuUarton 

J.H. 1889.1; Logan, G. 1863.1, .2; ★Me- 
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Intosh, W. C. 1892.3, 1899.3, .4, 1912.1, 
.2; Matthews, J. D. 1884.1; Mohr, N. 
1782.1; Paulin, G. L. 1876.1; Pitcairn, 
G. 1787.1; Ross, J. 1883.1; Stirling, J. 
1883.2; ★Thompson, D. W. 1905.1, .2, 
.3, 1908.1, .2, 1914.1, .2, 1915.1; White, 
P. 1791.1; Wilcocks, J. C. 1883.4; An- 
derson, J. Add. 1885.1; Knox, J, Add. 

1785.1. — Chief fishing ground on east 
coast of Scotland, maps, etc. Fulton, 
T. W. 1891,3. — Pre-Linn, reference. 
Martin, M, 1716.1. 

For herring and salmon fisheries of Scot- 
land, see Fisheries, under these subjects. 

Orkney Islands, fisheries. Barry, G. 
1805.1; Edmonston, A. Add. 1820.1. 

Shetland Islands, fisheries. Annaniassen, 
A. 1885.1; Duthie. R. 1891.1; Edmon- 
ston, A. Add. 1809.1, 1820.1. 

Fisheries statutes, 1424-1705; for list, 
consult the bibliography of Westwood & 
Satchell, 1883.1. 

Fishery Board for Scotland: General 
index to scientific reports, 1883—1904. Ful- 
ton, T. W. 1905.1. 

Results of scientific investigations. ★Ful- 
ton, T. W. 1888.1-1913.2; Robertson, 
W. C. 1900.1; Williamson, H. C. 1893.1- 

1914.1. 

“ Garland,” Fishery Board Steamer; re- 
sults of trawling experiments, ova and 
larvce collected, etc. Calderwood, W. L. 
1886.1; Fulton, T. W. 1890.5. 1891.6, 
1892.4, 1893.3, 1894.5. 1895.4, 1896.3, .4, 
.6, 1897.2, 1898.4, 1899.2, 1900.3; Wal- 
lace, W. 1896.1; Williamson, H. C. 1895.1; 
Williamson, H. C., & Tosh, J. R. 1894.1; 
Ewart, J. C., & Maitland, J. R. G. Add. 

1887.1, 1888.1; Ewart, Maitland, & 
Fulton. Add. 1889.1, 

Dunbar Marine Hatchery. Reports of 
operations. Dannevig, H. C. 1896.1, 
Add. 1898.1, 1899.1; Dannevig, H. C., & 
Fulton, T. 1895.1; Fulton, T. W. 1894.2, 
.4; McIntosh, W. C. Add. 1894.2. 

Hatching station maintained at Bay of 
Nigg, Aberdeen. Operations, 1900-1909. 
Dannevig, H. C, 1901.1, 1902.1; Fulton, 
T. W. 1903.4, 1904.6, 1905.4, 1906.4, 

1907.2, 1909.2, 1910.1, 1911.1. 

Tarbert Laboratory, marine fishes coU 
lected in 1885. Brook, G., & Scott, T. 

1885.1. , , 

For St. Andrews Laboratory, replaced 

by Gatty Marine Lab., see under Stations 

& Laboratories, above. 

Wales 

General treatise. Stanford, E. C. 1864.1. 

— Marine fisheries, chiefly. Aflalo, F. G. 
1904.3; Allen, E. J. 1897.2. — Salmon, 
condition in 1861. Jardine, W. 1862.1. 

— Georges Channel. Olsen, O. T. 

1883.1. 


BBLOABIA 

Les poissons au point de vue inditairiel 
et leur ^che dans la mer Noire. Maksimov, 
N. E. 1913.1. 


DENMARK 

The Dansk Fiskeriforening (Danish 
Fishery Society) publishes a weekly 
journal, Dansk-Fiskeritidende, Helsing- 
fors, This society publishes also a yearly 
report, Aarsberetning for Driftsaaret. The 
Dansk Fiskehandler og Havfiskeriforening 
(Fish Traders' Assoc.) publishes a journal, 
the Fiskeribladet. 

Work of the Danish Deep-Sea Commis- 
sion. Schmidt, E. J. 1904.1. For work of 
the State Biological Station under the De- 
partment of Agriculture, at Nyborg, Fyen 
/., see under Stations & Laboratories, 
above. 

Various papers and treatises, chiefly of 
sea fisheries. Andersen, B. 1866.1-1879.1; 
Bendixen, B. E. 1868.1; Brammer, C. 
1872.1-1874.1; Collin, J. 1873.1, 1878.1; 
★Drechsel, C. F. 1890 . 1 ; Ekstrom, C. 

1844.2, 1845.1, 1850.2; ★Feddersen, A. 
F. 1866.1-1900.2, 1873 . 1 ; Finn, W. 
1880.4; ★Hjort, J., & Petersen, C. G. 
1905 . 1 ; H0st, H. E., & CoUin. 1874.1; 
Jensen. O. S. 1880.1, 1883.1; Jorgensen, 

— 1896.1; Johansen, A. C. 1905.1, 1906.1; 

★Johansen, A. C., & Neergaard-Meller, 

E. 1912.1-1913.1; Kroyer, H. N. 1837.1; 
Ljungman, A. V. 1875.1; Lonnberg, A. 
J. 1894.2; Lofting, J. C. 1900.1; Lund. 
C. F. 1876.1; Liitken, C. F. 18(3.3; 
Osterbol. A. 1873.1-1879.1; Otteren- 
dorp, C. G. 1880.1, 1889.1; *Petereen, 
C. G. 1884.1-1912.1; Petersen, C.. Gar- 
stang, W. & Kyle, H. M. 1907.1; Peter- 
sen, R. 1872.1; Quigstad, J. 1905 J; 
Schmidt, V. 1878.1; Schiadte, J. M. 

1868.1, 1877.1; Skrydstrup, V. ^75.1 
^Salmon) -, Smidth, A. J. 1869.1; 
gren, H. 1870.3; WUlumsen, P. f 1882.1, 
1892.2; Winther, G. P. 1874.1;-1878.1: 
Wulff. D. H. 1878.1; Jensen. F. Add. 
1905.1; Knudsen, P. C. Add. 1911.1, .2, 
.3; Lubecker, J. L. Add. 1772.1; Mor- 

tensen, F, V. Add. 1912.1. 

For Danish plaice fisheries, see above 

urider Fisheries by subjects. 

FAROE ISLANDS 

H0st, H. E. 1873.1, 1875.1; Landts, 

— 1800.1; Lorenzen, A. 1898.1; Mohr, 
N. 1782.1; Mortensen, F. V. Add. 

FRANCE 

Statistics are published annuaUy in the 
Statistuiue des PSches MarUtmes. D^^s 
of French hsheries at Iceland and 
foundland appear m Revue MarUime, 

^\or sardine fisheries, chiefly of Brit- 
tany, see Sardine Fisheries, above. 

Qaneral treatises 

Add. 
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Depletion of Fisheries 

Catises of depopulation of French waters 
and means of restoration. Audig6, J. 1904.2; 
Berthelot, S. 1867.1; Blavier, A. 1882. 1; 
Brocchi, P. 1889.2; Chapellier, J. C. 
1865.1; Chanet, P. A. 1869.1; Cori- 
naldi, E. 1878.1; Galbert, A. 1905.1; 
Gifford, G. 1883.1; La Blanoh^re. P. R. 
1870.2, 1872.3; Machado dc Carvalho, 
G. 1897.1; Raspail, X. 1900.1, 1903.1; 
Raveret-Wattel. C. 1873.2. 1883.2; 

Rouyer, — 1900.1; Strieker, W. 1875.1; 
B6nard, C. Add. 1902.1. 

Code nouveUe de la piche fluviale. Mar- 
tin, E. 1885.1. — Legislation affecting 
coastal fisheries. Pizzetta. J. 1880.1. — 
Laws, decrees, etc., 1789-1810. Rondon- 
neau, — 1810.1. 

Pre-Linn, references to early French laws. 
Duval, 1699.1; Rousseau, C. 1633.1; 
Sainctyon 1610.1. 

Definite localities 

Ain {Dept.). Bossi, — 1808.1; Vanoy, 

C. <fe Conte, A. 1908.1. — Bouches-du- 
Rhdne {Dept.). Brocchi, P. 1881.1. — 
Belfort. Roesch, C. 1901.1. — Boulogne- 
sur-Mer. Deseille, E. 1873.1, 1876.1, 
Add. 1883.1; Martel, E. Add. 1898.1. 

— Brittany {chiefly sardine). Garel, E. 
Add. 1911,1; Le Danois, E. 1909.1; 
Pouchet, G. 1886.1-1891.3; Schlegel, C. 

1910.1. — Crease {Dept.). Boyer-Ton- 
fr^de, J, F. 1848,1. — ^tang de Thau. 
Gourret, P. 1886.1. 1896.1. .2..3. Add. 

1896.1. — Gironde {Dept.). Daleau, F. 
1898.1; David, — 1896.1; Allary, J. Add. 

1913.1. — Golfe de la Napoule. Jaubert, 
Add. 1905.1. — LaV endee {Dept.) Cocaud, 
M. 1896.1. — Loire R. Bureau. L. 1891.1; 
Ivolas, J. Add. 1893.1; Paulze d’lvoy, 

— 1901.2. — Marseille. Gourret, P. 
1894.1-.13, 1897.2. Add. 1893.1; Marion, 
A. F. 1894.4, .5, .6. — Midi. Gourret, P. 
Add. 1897.1. — Nice. Anon. 293. — 
Port-Vendres. Fage, L. 1907.1. — Rhdne 
R. Gobin, A. 1869.1. — Seine Inf. {Dept.). 
L6gal, J. 1869.1; Loring, M. G. 1881.1. 

— Toulouse. Roule, L. 1903.2. — Corsica. 
Fol, H. Add. 1894.1. 

MisceUaneous papers 

Acloque, A. 1903.1; AUent, B. [n. d.]; 
Arc^re, L. E. 1763.1; Audiganne, A. 
1868.1; Baird, S. F. 1872.7.. 15, 1874.9; 
B6nardeau. F. 1905.1; Blanchard, C. E. 
1866.1; Brandicourt, V. 1912.1; Ca- 
cheux, E. 1903.1; Cligny, A. 1912.11; 
Coste, J. J. 1866.2; Finn, W. 1880.3* 
Forcade la Roquette, — 1860.1; Giard 
A., & Roch6, G. 1899.1; GUlet de G.. A. 
1845.1; Hautefeuiile, L. B. 1868.1* 
Hennequin, A. 1867.1; Jouffroy, J. 
1865.1; Kiinstler, J. 1905.1; Lemoussu, 
1860.1; Locard, A. 1891.1; L«ongu6ty, — 
L. 1860.1. 1868.1-1879.1; Mallet. — 
1866.2; Peixotto, B. F. 1884.1; Poulet. 
J. B. 1879.1; Roch6, G. 1893.1, 1894.1* 
Roule, L. 1900.2, 1905.3; Saint-Paul, g'. 

D. 1905.1; Soubeiran, J. L. 1870.2- 
Stork. H. 1880.1; Walker, G. 1885.1* 
Anon. 407, 461, 528. 


GERMAN 7 

Publications of the central fishery so- 
ciety {Deutscher Seefisrherei- Verein) are 
the M itteilungen and the Ahhandlungen. 
The journal of this society is the Altge- 
meinc Fischerci-Zeitung. 

General treatises 

Biermann. A. 1865.1; ★Horgniann, H. 
1892.1; Dittmer, R. 1902.1: Hartig. G. 
L. 1806.1; Hensen, V. A. 1874.1; Hueb- 
ner. A. 190.5.1; Reider, .J. E. 1825.1; 
★Skowronnek. F. 1904.1; ★Stahmer, M. 
1913.1; Walther. F. L. 1820.1; Jokisch, 
K. Add. 1802.1. — Deutscher See/ischerei- 
Almanaeh. Dittmer. R. Add. 1909.1. 

Bibliography. Knslin, T., A Eiigclmann, 
^\ . (1750-1842) 1843.1; Schneider, F. 
\V. 1856.1. 

Inland fisheries 

Fisheries of rivers, lakes, cannh, etc. 
Lampert, K. 1910.1; Oppenfold. — 
1870.1; Petri. — 1873.1; Struck. H.. 
Mahnkopf, E., & Kegel. W. 1907.1* 
Tesdorpf. A. 1888.1; Thum. E. 1913.1* 
Weigelt, C. 1900.1. 1902.1. —E///c R. 
Breckwoldt. J. J. 1879.1. 1880.1; Ehren- 
baum, E. 1910.3; Vogel. W. 1 h 93.1; 
Voigt. F. 1870.1, R. 

Ehrenbaum. E. 1892.3. — Lippe R. Her- 
wig, — 1879.1. — Main R. Boettger, O. 

1871.1. — Rhine R. Molsheimer. M. 
1878.1; Noll. F. C. 1874.1. — UV.scr R. 
Gether, A. 1863.1; Hapke, L. 1876.1- 
1913.1; Voigt, F. 1879.1; Steilen. D. 
Add. 1912.1. 

Definite localities 

Alsace-Lorraine: Lothringer FischereU 
verein. Meeting in Metz. Doell, — Add. 

1913. 1. — Fisher guilds in Illhdusem, Alsace. 
Ungerer, — Add. 1912.1. 

Baden: “ Zur Geschichte der badischen 
Fischerzunfte.” Strom, H. Add. 1788.1. 

Bavaria: Deutsch, — 1879.1; Peetz, 
H. 1862.1; Staudinger, J. 1880.1, 1896.1* 
Surbeck. G. 1902.1, 1904.4, .6, 1905.5- 
1908.1; Demi. J. Add. 1913.1. — Review 
of Demi, J. Schotte, W. Add. 1913.1. — 
Passau monastery. 1709-63. Anon. 759. 

Hesse: Landau, G. 1865.1. Add, 

1865.1; Metzger, A. 1879.1; Nau, B. S. 
1788.2; List. T. Add. 1912.1. 

Prussia: General treatises. Marcard, 

E. 1870.1; Metzger, A. 1880.1, 1903.1. 

— Other papers. Besselich, N. 1875.1 
1876.1; Bloch. M. E. 1780.1; Boltze 

F. 1874.1; S., W. 1867.1; Schallor. A. 

1911.1; Ilstrom, J. Pre-Linn. 1721.1. 

Brandenburg {Prov.). Eckstein. K. 
1908.1 (Gen. freaf.). Add. 1911.2; Mende. 
T. 1873.1; Zur Miihlen, M. 1908.2* 
Bestehorn, F. Add. 1913.1, .2; Haven- 
stein, Add. 1903.1; Hegert, — Add. 
1882.1; Reuter, Add. 1900.1. — “ 
gesten aus den Fischereiurkunden der 
Mark Brandenburg 1150-1710.” Buch- 
wald. — Add. 1903.1. 

East Prussia (Proi'.). Beerbohm-Fei- 
lenhof, — 1872.1; Benecke, B. 1880.1, 
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.2..4..5, 1881.1: Cohn, L. 1902.1; Nad- 
morski, — 1882.1; Rupp, H. 1862.1; 
Heyking, Add. 1914.1; Lubbert, E. Add. 

1913.1. 

Hannover {Prov.)\ Chiefly Emden her- 
Tina fisheries. Dantziger, C. 1878.1, 
1879.2; Groenewold, B. E.' 1880.1; 
Rensen, P. 1872.1; Zimmermann, G. F. 

1880.1. ,, , 1 . 
Hesse-Nassau (Prov.), Kassel. Herrlein, 

— 1879.1. 

Pomerania {Prov.) and Rii^en I. 
Blankenburg, — 1879.1; Ehrenbaum, E. 
1892.2; Eisfeld, H. 1880.1; Friedrich, 
E. 1871.1, .2; Halbfass, W. 1901.1; 
Miinter, J. A. 1863.1; Sassenhagen, K. 
1878.1; Seligo, A. 1893.1, 1896.2; Anon. 
11; Beintker, E. Add. 1912.1; Schie- 
nienz, P. Add. 1898.1; Sell, J. J. Add. 

1797.1, 1831.1. 

Posen {Prov.). Grotrian, — 1907.1, 
Add. 1905.1; Karwowski, S. Add. 1912.1. 
Schleswig-Holstein {Prov.). Dallmer, 

E 1877.1 {Gen. treat.)', Friedel, E. 1875.1; 
Hansen, C. P. 1871.1; Hubbe, — 1875.1; 
Lonnberg, A. J. 1892.3; Petersen, R. 
1871.1: Stemann, — 1894.1; Anon. 

682- Frus. N. C. Add. 1777.1. 1778.1. 
kaiser Wilhelm-Canal. Andresen, P. 

1899.1, 1900.1; Barfod, H. 1902.5, 
1904.1; Hinkelmann, A. 1897.1-1906.1. 

West Prussia. Benecke, B. 1880.1, .2, 
.4..5, 1881.1, 1887.1; Busenitz,;— 1904.1; 
Nadmorski, — 1882.1; ★Sehgo, A. 

1902.1, 

Saxony: {Kingdom). Leonhardt, E. 
E. 1903.4; Steglich, B. 1895.1. 

Wiirttemberg : Doering, C. A. 1880.1; 
Kltinzinger, C. B. 1881.1; Rueff, A. 
187?.1188b.l; Sieglin.H. 1896.1; Wild, 
G. 1903.1. 


1914.1; Friedel, E. Add. 1881.1; Gold- 
schmidt, H. Add. 1911.1; Lund, C. 
Add. 1913.1; Schweser, C. H, Add. 
1774.1; Tscheiner, D. J. Add. 1821.1; 
Werlosching, J. B. ,Add. 1760.1. 

Pre-Linn, references to German fisheries. 
Glovez, A. 1719.1; Khraisser, S. 1651.1; 
Lund, C. 1757.1. 

GREECE 

La piche en Grhce. 87 p. Apostolidds, N. 
C. 1883.1. 

A recent treatise is “ Piscifacture Marine 
et les Poissons de la Lagune de Misso- 
longhi” hy P. Panagiotopoulos. Athens, 
1916. 

ICELAND 

General accounts. Johansen, A. C. 
1903.1; Mohr, N. 1786.1; Saemundsson, 
B. 1909.1; Sigurdsson, J. 1859.1. 

Cod fisheries. Le Timbre, A. M. 1872.1; 
Trolle, C. 1885.1; Aragon, G. Add. 
1875.1; Biarno, E. Add. 1782.1; Pon- 
toppidan, E. Add. 1787.3. 

Halibui fisheries. Collins, J. W. 1886.1; 
Thorsteinson, A. 1885.1. 

Miscellanea. Aicard, J. 1892.1; An- 
dreasen, K. 1897.1; Braun, M. G. 1902.1 
{German fisheries)’, Coumes, — 1863.1; 
Crowe, — 1869.1; Ehrenbaum, E. 1904.2; 
Finn. W. 1880.1, 1882.1; Garde, A. 
1886.1; Grondal, B. 1891.1; Hearn, W. 
R. 1899.1 {French fisheries) ', Holt, E. W. 
1893.2; Paul. — 1902.1; Phelps. S. 
1818.1; Schmidt. E. J. 1904.1; Thora- 
rinsson, B. S. 1889.1; Thorsteinson. A. 
1885.1,1886.1; Trolle, C. 1883.1; fnch- 
sen. J. Add. 1783.1; J.. C. Adf 1885.1; 
Jacobson. H. Add. 1885.1; Olaffen. O. 
Add. 1771.1; Stephanssyn, O. Add. 
1787.1; Horrebow, N. Pre-Linn. 1752.1 

1758.1. 


Miscellaneous and general 

Alvenstod, S. M. 1837.1; Andr^e, K. 
1867 1* Apstein, C. 1894.1-1910.1; 
Bieler. G. A. 1880.1; Borne. M. 1882.1, 
1883 4.1884.1; Finn. W. 1880.4; Fischer, 
e g 1879.1; Fischer F. C. 1785.1; 
Fluegel, C. G. 1842.1 {cod), Geenng, T. 
1886.1; Glaser, F. 1878.1; Goettig, L. 
1875.1: Guibaud, — 1872.1; Hamm, 

W 1867.1; Henking, H. 1901.1, 1906.1, 
1907 1 1908.2, 1911.1; Hensen, V. A. 
19111- Hinkelmann. A. 1908.1; Kohl. 

J. G. 1864.1; Kolb. M. 1868.1; L., 

mr’) 1879.1; Lammers, A. 1871.1; 
Leonhardt, E. E, 1903.8, 1904.^ 1^5.9; 
Lindeman, M. 1869.1; , . 

1906.1; Majunke. — 1875.1; Mobius, 

K. A. 1882.2. Add. 1880.1; Muller, A. 
1858.1; Pochhammer, — 1866.1; Poher, 
E 1911.1; Quantz.H. 1903.1; Schneider, 
G. 1909.2; Stahl, J. F. 1772.1; Sturz, J. 
J. 1862.1; Trotz, T. F. 1771.1; Wachter 

1839.1; Wengen, — {Historical) 

1871.2, .8, 1873.1, 1875.1; Wittm^k, M. 
C. 1875.1; Zenk. F. 1883.1 {Prices)', 
Anon. 595; Behr, S. Add. 1878.1; Eck- 
stein, K. Add. 1912.1, 1913.1; Fischer. 
E. Add. 1904.1; Floencke. K. Add. 


ITALY 

For statistics the reader should consult 
Annuario statistico Italiaiw su^ 
zione della marine mercantile ItaliarM at ol 
Die. 19. .. Relazione del Direttore Generate 

. . . Roma. 

General treatises 

Text generally in Italian. ★Barbieri, 
C 1907.3; ★Manetti, L. 1906.1; Negre, 

L. 1874.1; Ninni, E. 1907.1 {Fresh-wat^); 
Somigli, C. 1912.1; ★Targioni-Tozzetti, 
A. 1871.1, 1872.1, .-2 1880.1. 

Bibliography. Cavanna, G. l»»u.i. 

Lastri, M. 1787.1. _ 

Vocabolario generals d% pesca. lom 

masini, C. 1906.1. 

Lake and River Fisheries 

Canestrini. G, 1873 1 : GemeUh 

1905.1; Pavesi, P. 1^81.2, ^ave 
Sulzer, J. 1881.1; Zachanas, E. O. 1996.^5, 

Grassi. L. Add. 1903.1. jqqj j. Cetti, 
otherri902.1; Bettom. E. Add. 1894.1. 
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Lake Garda (or Benaco). Garbini, A. 
1897.1; Wagner. P. 1897.1. 

Lake Maggiore. Andrea, M. 1901.1; 
Bettoni. E. Add. 1894.1. 

Marine Fisheries 

Including waters around Sardinia and 
Sicily. jSec also Mediterranean Sea, fol~ 
lowing, 

Avolio, F. P. 1816.1; Baird, S. F. 
1872.11; Bellemo, E. 1906.1; Bonivento, 
A. 1902.1, 1907.1; Brocchi, P. 1883.1; 
★Costa, A. (Gulf of Naples) 1871.3. 1873.1; 
Ferretti, U- 1911.1; Giacobini, E. 1906.1; 
Grassi, G. B. 1913.2; Issel, A. <fe Fauche, 
— 1871.1; Magnani-Ricotti, (3. 1899.1- 
1900.1; Mazzarelli, G. F. 1906.2; Maz- 
zullo, L. 1906.1; Mercadante, L.. Jan- 
naci, F. & Adorno, M. 1906.1; Moretti, 
S. 1887.1; Mundula. A. 1909.1; Muth. 
J. P. 1869.1; Nardo, G. D. 1864.1. 1871.1, 
1871.3; Ninni, A. P. 1863.1; Nourse, T. 
1899.1; Parona, C. 1898.1; Plehn, M. 
1908.1; Police, G. 1910.1, 1912.2; Raggi, 
G. A. 1894.1; Raggi, L. 1904.1: Regaz- 
zoni, I, 1864.1; Rossati, G. 1908.1; 
Russo, A. 1913.1, .2; Sella, M. 1912.1; 
Senoner, A. 1880.1; Supino, F. 1912.3; 
Vinciguerra, D. 1896.1; Anon. 123, 441; 
Galliani, A. Add. 1903.1; Tomiolo, A. 
Add. 1904.1. 

For fisheries carried on at the vast ynarine 
fish-farms of the Lagoon of Comacchio^ see 
under Pisciculture, Italy. 

Regulations: Legislation, etc. Cane> 
strini, A. 1913.1; Canestrini, G. 1898.1; 
Pavesi, P. 1894.2; Rabbeno, A. Add. 

1883.1. — Control of waters common to 
Italy and Switzerland. Pavesi, P. 1880.2. 

Organization, Central Consultative Com- 
mission for Fisheries. Lankester, E. R. 
Add. 1886.1. 

MEDITERRANEAN SEA 

Armstrong, G. 1781.1; ★Berthelot, S. 
1868.1; Coste, J. J. 1866.2; Gareis, A. 
1875.1; Gourret, P. 1894.11; Gulia. G. 
1905.1; Turrel, L. 1872.2, 1875.1, 1877.1; 
Worthington, J. 1885.1, .2. 

Adriatic Sea: Aequaviva, A. 1902.1; 
Brocchi, P. 1880.1; ★Faber, G. L. 
1883.1 (Gen. treat.)-, Gareis, A. 1875.1; 
★Krisch, A. 1900.1 (Gen. treat.)-, Mar- 
chesetti. C. 1882.1, 1883.1, Add. 1884.1; 
Paolucci, L. 1901.1; Sucker, L. 1895.1. 
See also under surrounding countries. 

NETHERLANDS 

Publications of the RyksinstUuut voor 
het onderzoek der Zee (Dutch Sea Fisheries 
Scientific Bureau) are the Jaarboek and 
the Verhandelingen. A Dutch journal 
appears monthly as Mededeelingen over 
Visacherij. 

General treatises. Jongc, J. C. 1862.1; 
★Redeke, H. C. 1907.2; Reste, B. 1801.1; 
Richter, J. G. 1768.1, 1780.1; Venema, 
G. A. 1868.1. 

Fisheries statutes, 1235-1871. For list, 
consult the bibliography of Bosgoed. D 
M. 1874.1. 


Early references, in Pre-Linn, section. 
Oudenhoven, J.' 1654.1; Riemer. J. 
1730.1; Schrassert, J. 1732.1; Smalle- 
gange, M. 1696.1; Velius, T. 1740.1. 

Fresh-water or inland fisheries. Aal- 
derink, H. 1899.1; Meesters, — 1900.1; 
Quakernaat van Spijk, A. 1870.1, 1871.1; 
Roch^. G. 1895.1. 

Miscellanea-, chiefly marine fisheries. 
Baert, J. F. 1860.1; Beaujon, A. 1885.1; 
Bogaerde, A. J. 1825.1; Buys, J. T. 
1867.1; Dietz, P. A. 1908.1; Eckstein, 
D. 1885.1; Eeden, F. W. 1875.1; Ehren- 
baum, E. 1892. 4, .5; Friedel, E. 1871.1; 
Gramberg, J. S. 1877.1; Guberleth- 
Plegher, T. 1791.1; Hall. H. C. 1868.1; 
Marling. J. E. 1878.1; Harting, P. 

1852.1. 1854.1; Hasselt, A. W. 1855.1; 
★Hoek, P. P. 1890.1-1912.5; Lonnberg. 
A. J. 1904.3; Macks. J. A. 1870.1; 
Mohr, N. 1782.1; Molhuijsen, P. C. 
1864.1; Piscator, L. 1773.1; Redeke, 
H. C. 1905.2, 1906.1, 1909.2, 1910.1, 

1911.2, 1913.3, 1914.3; Rietstap, G. H. 
1870.1; Scheltema, S. P. 1865.1; Ver- 
veer, M. [n. d.]; Weijland, G. J. 1871.1; 
Anon. 102, 465, 594. 

For Dutch herring fisheries, see Fisheries, 
Herring, above. 

NORTH SEA 

See* under the surrounding countries 
such as Belgium, British Isles, Denmark, 
Germany. Netherlands, and Norway. 

For the work of the International 
Commission for the Investigation of the 
Sea, see above under Commissions of 
Fisheries. 

NORWAY 

The annual report of the Fisheries 
Board of Norway is the Aarsberetning 
vedkommende Norgen Fiskerier. A weekly 
paper, the Fiskets Gang, contains con- 
sular reports and statistics. The Norsk 
Fiskeralmanak, published annually at 
Bergen by the Selskabet for de norake 
Fiskeriers Fremme, should also be con- 
sulted. 

General treatises : Baars, H. 1873.1, 
1880.1; Dannevig, G. M. 1899.1; 

★ Decker, W., Heincke, F. & Henking, 
H. 1901.1; Henking, H. 1901.3; ★Hjort. 
J. 1895.1, 1900.1, .2, Add. 1906.1; 

★Hjort & Dahl, 1900.1; Hjort & Gran, 
H. H. 1900.1; Lilljeborg, W. 1884.1; 
Loberg, O. N. 1864.1; ★Nordgaard, O. 

1908.1, 1911.1. — Review of Hjort, J. 

1895.1, Garstang, W. 1897.1. 

Bibliography. Boeck, T. 1866.1, 1880.1. 

Lofoten Is., Cod fisheries: Backer, 
F. 1878.1; Badeigts de Laborde, — 
1815.1; Brons, B. 1894.1; Ehrenbaum, 
E. 1904.2; Hoye, K. 1902.1; Juel, N. 

1880.1, 1884.1; Konig, C. 1895.1; Laing, 

S. 1851.1; Maude. A. 1859.1; Meyer, 
H. 1904.1; Olsen, H. 1865.1; Rom. N. 
C. 1868.1; Sars, G. O. 1869.1, 1871.1, 
1879.5, .6; Faich. M. Add. 1788.1; 
Jacobi, A. Add. 1913.1. 
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' ‘ Michael Sara : ’ ’ Research ship of 
the Norwegian Bureau for the International 
Investigation of the Sea\ work, etc. Collett, 
R. 1903.1, 1909.1; Hjort, J. 1901.1. .4, 

1911.1, .2; Iversen, Thor, 1907.1-1909.1; 
Lea, E. 1913.2; Add. 1913.1; Murray, 
J. & Hjort, J, 1912.1; Sund, O. Add. 

1909.1, 

Marine fisheries: {chiefly). Albert, 
F. 1912.2: Ameln, J. 1880.1; Ander- 
sen, O. 1868.1,.2, 1872.1; Baars, H. 

1862.1- 1880.1; Bendixen, B. E. 1868.1; 
Bergen, H. B. 1873.1; Berthoule. A. 
1892.1; Berthoule Vaillant, 1889.1; 
Blanchard, C. E. 1882.1; Boeck, A. 

1862.1- 1875.1; Boeck, G. & Feddersen. 
J. 1876.1; Bowden, J. 1867.1, 1869.1; 
Breton, W. H. 1835.1; Broch, H. 1907.1; 
Broch, O. J. 1876.1, 1882.1; Brunchorst, 
J. 1889.1, 1898.1; Buch, S. A. 1886.1; 
Collins, J. W. 1894.2; Dahl. K. 1897.1- 
1912.1; Dannevig, G. M. 1906.2; Ditten, 
H. S. 1872.1; Ehrenbaum. E. 1904.2; 
Feddersen, A. F. 1879.2; Finn, W. 1880.2; 
Foyn, S. 1879.1; Friedel, E. 1875.1; 
Friele, H. 1879.1; Friis, N. C. 1770.2, 

1771.1, Add. 1770.2..3..4. 1778.1; Heincke, 
F. 1887. !•; Heincke, F. & Henking, H. 
1900.1; Helland-Hansen, B. & Nansen, 
F. 1909.2; Hetting, M. G. 1863.2, 1868.1, 
.2, 1880.1; Hjort, J., Nordgaard, O. & 
Gran, H. 1899.1; Hjort, J. & Petersen, 
C. 1905.1; Irgens. A. 1873.1; Kiaer, A. 
N. 1871.1, 1889.1; Larsson-Fede, B. 
1908.1; Milne-Edwards, A. 1878.1; 
Nielsen, — 1909.1; Olsen, H. 1865.1, 
1866.1; Perels, — 1871.1; ★Sars, G. O. 

1865.1- 1894.1; Stellwagen. A. W. 1872.1; 
Str 0 m, H. 1762.1, Add. 1782.1; Sundt, 
E. 1862.1; Thuesens, J. 1865.1; TUlje- 
borg, W. 1881.1; Wallem, F. M, 1883.1; 
Watt, W. 1883.2; Wulfsberg, C. A. 

1867.1, 1872.1; Anon. 72, 94, 174, 310, 
312, 352, 501; Falch, M. Add. 1788.1, 
1790.1; Friis, N.C. Add. 1770.1-1778.1; 
Gunner, J. E. Add. 1767.1; HjortjJ. & 
Dahl, K. Add, 1899.1; Molberg, C. G. 
Add. 1790.1; P^rard, J. Add. 1899.1; 

Walheim, Add. 1877.1. ,^-00 

Pre-Linn, references. Gissler, N. 1748.2 

1753.1; Hellant, A. 1738.1. 

River fisheries: Hetting, M. G. 

1866.1,.2,.3, 1869.1; Huitsfeldt-Kw H. 
1906.1; Hutchinson, R. D. 1871.1; 
Landmark, A. 1876.1, 1^9.1. 

For Norwegian herring and salrrwn 
fisheries, see these subjects, under Fisheries, 
above. 

PORTUGAL 

Statistics are published annually in the 
Estatistica das Pescas Maritinuis. 

Ashworth, T. <fe Ashworth, E. 1857.1, 
Carvalho. C. 1894.1; Silva. A. B. 1892.1, 
{Oen. treat.) 1898.1; Nobre, A. 1895.2, .3. 

RUMANIA 

Antipa, G., 1894.1, 1895.1. 1901.1, 

1912.1; Maksimov, N. E. 1913.1. 


RUSSIA 

Fishery statistics are published by the 
Imperial Ministry of Land and Agricul- 
ture annually in a volume entitled Re- 
cueil de Donees Staiistiques et Econo- 
miques caracUrisant la sititation agricole en 
Russie. 

General treatises 

Baer, K. E. 1853.1; Chmelevskij, 
Gracianov, Zograf, and others, 1907.1; 
Danilewsky, C. 1867.1; Kuznetzov, I. D, 

1898.1,.2; Muller, K. 1874.1; Saban- 
yeev. L. P. 1874.1, 1911.1; Venyamirioy, 
N. 1876.1. — See also ★Borodin, N. A. 
“ P^che et Pisciculture en Russie.” Atti 
del V. Congresso internat. di Pesca, Roma, 
1913. 

Bibliography. Reuter, O. <fc Luther, A. 

1909.1. 

Fresh-water Fisheries 

Lake fisheries: Alenitsin, V. D. 

1873.1-1880.1; Grimm, O. 1902.1; 
Kuchin, I. B. 1902.1, 1904.1; Sellheim, 
H. 1909.1; Zograf, N. Y. 1895.2. 

Peipus. Zur Miihlen, M. 1908.3, 1911.27. 

River fisheries; Danube R. (mouths 

o/)T Gindce, B. K. 1909.1. 

Vral River. Borodin, N. A. 1910.1, 

Wight, J. 1901.1. „ ,nnni. 

Volga River. Aleksandrov, K. P. 190^1, 
Berg, L. S. 1906.3, .9; Golynetz, W. 
1907.1; Grimm, O. 1896.1, 1897.1, 
Ozeretskovski, N. 1813.1; ^ Savostickij , 
N. G. 1901.1; Varigny, H. C. 1897.1. 

Miscellanea 

ChoroSchin. I- P. 1902.1; Ergomysev, 

N. 1910.1; Grimm, G. 1892.1; Gi^m, 

O. 1882.1; Lindes. L. 1880.6; Pokrov- 
skii, S. V. 1901.1; Shavrov. N- 1909 1. 
Zograf. N.Y. 1901.3; Anon. 670; Wiese, 

J. Add. 1913.1. ^ ^ 

Fisheries of Poland before the 16W Cen- 

iury. Sweizawski, E. 1880.1. 

Kaiserlichen Russichen 
, . . Fischerei. Arnold, J. N. 1905.1. 

A. 1873.1, 1874.1. 1876.1; N. 

V. 1902.1; Meissner, A. I. Ada. 
Suvorov, E. K. Add. 1913.1. 

Finland: Book. A. T 1892 I ; Care- 

iSloTX-Jan j: 
0.^1899.1; Enwald, R. 1892.1; Bncsson. 

B. 1900.1-1904.1; Essen, C J. isy^^ 

1898.1; Forsstrom, K. 1893.L 

Gadd. P. A. 1789.1 ; Genete^A 

1899.1; Gustafsson, H. l* Hil- 

H I 1895.1: HMlstrom, R. 1902.1. xi 
J u * A w 1R97 1* Holmberg, H* 

f IT&SOO.?: 

1R93 !• Julin, J. 17oy.i, 10CO 1. 

loyo. , ifioa 1* Koskinen.Y. 1852.1, 

Korpela. J . E. 189^.1 , Levander, 

Laitinen. A. 1892.1-191^1. 1894.6; 

TC M 1893.2; Limborg, J** 

Undfors. ^ M. 1895.1; Loberg. O. N. 
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1867.1; Malmgren, A. J. 1869.2..6. 1885.1, 
1887.1; Nas, J. 1895.1-1900.1; ★Nord- 
qvist, 0. F. 1890.1-1906.1; P^ander, L. 
1767.1; Raiha, — 1893.1; Rein, G. 

1864.1, 1867.1; Reuter, O. O. 1889.1- 

1896.1, 1900.1;’ Rosberg, J. E. 1891.1- 
1900.2; Roschier, — 1826.1; Rosendal, 
P. 1893.1; Runeberg, E. O. 1758.1; 
Rj'der, J. A. 1896.2; Salenius, J. M. 
1871.1; Sandman, J. A. 1892.1-1900.1; 
Sars, G. O. 1868.2; Saur^n, H. 1895.1; 
Schneider. G. 1902.5, 1904. 2..8, 1905.3; 
Sjoberg, H. R. 1895.1-1903.1; Snellman, 
R. W. 1899.1. .2; Stabrowski, X. 1894.1; 
Stadiua. A. 1893.1; Stenbiick, J. 1894.1; 
Stiervald, C. F. 1774.1; Tammelander, 
A. 1893.1; Ticcander, M. 1792.1; Wal- 
lenius. E. 1896.1. 1898.1; Wallenius. J. 
F. 1814.1; Warelius, A. 1855.1; ^Vik- 
berg, E. 1895.1. 

Aland Islands. Forsberg, A. 1893.1- 
1899.1; Holmberg, H. J. 1859.1; Nord- 
strom, J. A. 1900.1; Oehberg, A. 1897.1; 
■\ViUebrand. K. F. 1864.1. 

Lapland: Breitfuss, L. L. 1905.1; 

Fabritius, W. 1910.1; Hellander, A. 
1772.1; Lidbeck, E. G. 1764.1; Schultz, 
A. 1873.1, 1874.1, 1876.1; Stjemvall, H. 
J. 1893.1; Tornaeus, J. J. 1772.1; Hall- 
strom, G. Add. 1911.1. 

N. W. Russia: Chiefiy Archangel Govt, 
and Baltic Provinces. Ekman, F. J. 1847.1; 
Golubcov, N. A. 1910.1; Grimm, O. 

1902.1, 1905.3; Knipovich, N. M. 1897.1; 
Samsonov, N. A. 1910.1; Schneider, G. 
1903.9, 1909.10. 1910.2; Tiesler, W. 
1903.1; Zur Miihlen, M. 1911.27; Anon. 
223. 

SPAIN 

General treatises. Ashworth, T. & Ash- 
worth, E. 1857.1; Pardo y Puzo, A. 
1907.1 ; Salas, J. & Garcia SoU, F. 1876.1 ; 
★Safiez Reguart, A. 1791.1; Valverde, 
— . 1879.1. — See also ★“ Monographic 
de la p^che maritime en Espagne.” 
Stenograph. Protokoll, Verhandl. intemat. 
Fischerei-Kongresses, Wien, 1905 (1906). 
Bibliography. Jordana y Morera, J. 

1873.1, 

Various references. Albert I, H. C. 
1887.2; Alonso Lopez. J. 1820.1 ; Amen- 
gual, R. 1912.1; Borja y Goyeneche, J. 

1902.1, Add. 1907.1; Cisternas, R. 
1867.1; Comide, J. 1774.1-1788.1; 
Garcia Sol6, F. 1883.1; Graells, M. 
1869.2; Lamiga, D. E. 1798.1; Nava y 
Caveda, H. 1878.1; Reed, D. T. 1885.1; 
Fernandez, C. Add. 1850.1, 1868.1. 

SWEDEN 

The work of the Swedish section of the 
International Commission is published in 
the Svenska Hydrografisk-biologiska Korn- 
missxoners Skrifter. The reader should 
consult also a monthly journal, the 
Svenak Fiskeritidskri/t published at Stock- 
holm, and a fortnightly paper, the Fw- 
keriema, published at Goteborg. 

General treatises. Cederstrom, G. C. 
1857.1; Ekfltrom, C. 1830.1, 1835.1 


{Mdrkb Sk&rg&rd)-, ★Lilljeborg, W. 
1884.1; Limborg, H. 1880.1; ★Lund- 
berg, R. 1886.1; Nordqvist, O. F. 1911.3; 
S., T. S. 1778.1; Sundstrom, C. R. 1886.1; 
Widegren, H. 1866.1; Yhlen, G. 1880.1. 

International fisheries conference at Stocks 
holm, June 15-23, 1899. Allen, E. J- 

1899.1, 

Lake and river fisheries. Hetting, M. 
G. 1866.3; Klingspor, D. M. 1911.1; 
Limborg. H. 1894,l-.5..7, 1895.1; Ling, 
J. A. 1901.1. 

Miscellanea, chiefly marine fisheries. 
Andersen. O. 1868.1, .2. 1872.1; Andr6e, 
A. 1850.1; Annerstedt, L. 1894.1; Ek- 
strom, C. 1850.1; Friedel. E. 1875.1; 
★Lonnbcrg. A. J. 1894.7. 1895.1, 1897.2, 
1899.4. 1900.9. 1907.3, 1911.4; Lundberg, 
R. 1886.1-1899.1; Nordqvist. O. F. 

1911.3, 1912.2; Reuter, O. O. 1889.1; 
Schneider, G. 1909. 2. .7; Smitt, F. A. 
1883.1; Tilljeborg. W. 1881.1; Trybom, 

F. 1887.2, 1901.1. 1903.1; Wahlberg, Y. 
Y. 1903.1; Wheelwright. H. W. 1864.1; 
Widegren, H. 1860.1-1880.1; Wollebak, 
A. 1904.1. 1905.1; Anon. 679; Marin, 

G. Add. 1774.1, 1781.1; Str0m, H. Add. 

1782.1, 

Pre-Linn, references. Brander, F. R. 
1751.1; Carleson, E. 1754.1; Enholm, 
J. E. 1753.4; Eslenberg, C. 1750.1. 

For Swedish herring fisheries {chiefly of 
BohusUin), see under Fisheries, Herring, 
above. 

SWITZERLAND 

Bibliographies. Coaz, J. 1883.1, 1898.1; 
Anon. 244. 

Miscellanea, reports, statistics, etc. Asper, 
G. 1883.1-1891.1; Borne, M. 1882.1; 
Estermann, W. 1875.1; Fankhauser, F. 
1906.1; Fuhrmann, O. 1904. 2..3. 1906.1; 
Gloenkler. K. 1895.1; Goll, H. 1893.1, .2; 
Heuscher, J. 1897.1; Hofer, J. 1897.1; 
★ Liebenau, T. 1893.1-1897.1; Madorin, 
A. 1885.1; Merz-Diebold, W. 1896.1; 
Planner. S. 1879.1; Salis, S. R. 1893.1; 
Schinz, H. R. 1787.1; Schoch, G. 1890.2, 

1891.3, 1893.2, 1896.1; Sulzer, J. 1880.1; 
Surbeck. G. 1910.3, 1911.10, 1915.1, .4; 
Weith, W. 1880.1; Wittmack, M. C. 
1875.1; Anon. 244, 383, 577. 

Lake fisheries: Heuscher, J. 1893.2, 

1901.1, 1903.1, .2, 1906.1; Zacharias. E. 
O. 1905.2. — Lake of Bienne. Hirt, F. 

1896.1, 1897.1. — Neuchdtel Lake. Savoie- 
Petitpierre, — 1901.1. — *Samen Lake. 
Kuechler, A. 1895.1. — Sempacker See. 
Heuscher, J. 1895.1; Liebenau, T. [n. d.j; 
Zwimpfer, L. 1869.1. — Thunersee. Gil- 
leron-Fuhrer, — 1894.1; Heuscher, J. 

1901.1, 1903.1; Turler, H. 1895.1.— 
Wallensee. Heuscher, J. 1905.2; Steim 
mOller, J. R. 1827.1. — Lake of Zug, 
Heuscher, J. 1893.1. 

Lake of Constance {Bodensee). Coaz, 
J. 1892.1; Hartmann, W. 1870.1; 
★Heuscher. J. 1903.1. Add. 1911.1; 
Him. R. 1896.1; Laubli, G. 1880.1; 
Metz, A. 1888.1; Morikofer, J. C. 
1853.1; Nenning, S. V. 1834.1; NOsslin, 
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O. 1882.2, 1907.3; Rauch, G. 1896.1; 
Schoch, G. 1895.1; Stoffel. F. 1906.1; 
Surbeck, G. 1904.2, 1914.1, 1915.3, 1916.1; 
Anon. 678; Strigel, A. Add. 1910.1. 

Lake Geneva. Dessaix, J. 1868.1; Forel, 
F. A. 1901.3, 1906.2, 1909.1; Frossard 
de Saugny, E. 1884.1; Lugrin, Fr. 1893.1; 
Naville, Add. 1762.1, .2. 

Various localities: Appenzell (Can- 
ton). Heuscher, J. 1894.3. — Basel 
(Canton). Schonberg, G. 1879.1; Sur- 
beck, G. 1915.2; Vetter, J. 1864.1 (Gen. 
treat.) ; Anon. 222. — Schaffhausen (Can- 
ton). Moser-Ott, — 1880.1, .2. — St. Gall 
(Canton). Heuscher, J. 1894.2; Naegeli, 
L. & Machler, A. 1899.1; Pfyffer, C. 
1858.1; Schoch, G. 1890.3; Wartmann, 

F. B. 1868.1; Wulpillier, P. (History) 

1896.1. — Ticino (Canton). Pavesi, P. 
1871.1; Regazzoni, I. 1864.1. — Vaud 
(Canton). Bridel, — 1818.1; Matthey, 

L. 1880.2, 1883.1. — Zug (Canton). Wick- 
art, A. (Gen. treat.) 1891.1. — Zurich 
(Canton). Heuscher, J. 1894.1, 1905.2; 
Hulftlegger, H. 1891.1, 1893.1, 1896.1, 
1904.1; Meister, U. 1894.1; Escher, H. 
Pre-Linn. 1692.1. 

TURKEY 

Der Fischmarkt in Konstantinopel. 
Schleiff, V. 1902.1. 

OCEANICA 

X alive fishing in various island groups 
of Oceanica. Alexander, A. B. 1902.1. 

Australia : (including Tasmania) . 

Alexander, J. E. 1869. 2, .4; Brown, G. 
1912.1; Waite, E. R. 1900.2; Kent, W. 
S. Add. 1897.1. — See aiso ★T. C. Rough- 
ley “ Fishes of ‘Australia and their Tech- 
nology.” Sydney, 1916. 296 p. pis. 

New South Wcdes. Collins, J. W. 1883.2; 
Ramsay, E. P. 1883.3; ★Stead, D. G. 

1908.1. 1910.1, 1911.3; ★Thompson, L. 

G. 1893.1; Waite, E. R. 1898.1,.2; 
Willey, A. 1908.1; ★Woods, J. E. 1882.1, 
1888.1; Zietz, A. 1902.1. 

Queensland. Ogilby, J. D. 1913.1, 1915.2. 
Tasmania, AJlport, M. 1869.2; John- 
ston, R. M. 1890.1; Spencer, O. M. 

1885.1. 

Victoria. Castelnau, F. L. 1872.2, 

1874.1; Lang, G. S. 1864.2. 

Dutch East Indies: Koningsberger, 
J. C. 1907.1; Sunier, A. L. 1914.1; Ver- 
loop, G. N. 1904.1, .2; Weber, M. 1913.1; 
Anon. 711, 712; Knebel, C. Add. 1881.1; 
Popta, C. Add. 1905.1. 

Borneo. Low, H. 1848.1. 

Java. Roosendaal, A. M. 1910.1,.2; 

M. , Add. 1905.1. 

New Guinea. Erdweg, P. M. Add. 

1902.1. 

Sumatra. ★Kampen, P. N. 1908.2, 
1909.1, .2; Marsden, W. 1811.1. 

Hawaiian Is.: Beckley, E. M. 1883.1, 
Add. 1887.1; ★Cobb, J. N. 1902.1, 

1909.2. 1912.2; Jordan, D. S. & Ever- 
mann, B. W. 1902.2. 


New Zealand: Brown, G. 1912.1; 

Thomson, G. M. 1898.1; Thomson, P. 

1877.1. 1879.1. 

Philippine Is.: Seale, A. 1908.1, 

1911.1. 

Samoan Is.: Demandt, E. Add. 

1913.1. 


FISHING METHODS 


See also section on Angling. 

For apparatus used in commercial fisheries, 
such as seines, nets, boats, etc., see Apparatus 
& Appliances, under Fisheries. 

For prehistoric fishing implements, see under 
Archaeology. 


For a valuable recent work in English, 
with chapters including discussions of the 
first use of the artificial fly and rod, and 
curious methods of fishing, etc., among the 
Greeks, Romans, Egyptians, and Assyrians, 
see ★Wm. Radcliffe. ” Fishing from the 
earliest times.” London. 1921. 478 p. 
ills. 

Fishing methods used by primitive peo- 
ples. Riccardi, P. 1879.1; Frobenius, L. 
Add. 1902.1; Lafitte, J. P. Add. 1912.1. 
Earliest figure of use of float. Anon. 737. 
Use of gourd rattles to attract fish, in / n- 
dian Archip. — Earl, G. W. Add. 1837.1. 
Diving and catching fishes by hand in 

the Philippines. Jenks, A. E. Add. 

1905.1. 

Dolphin as aid in fishing. Ascherson, P. 


1892.1. 

Ice fishing. — In Alaska. Bean, T. H. 
1890.15. — For pickerel. Chalmers, T. 

1879.4. — For smelts. Cheney, A. N. 

1876.1. — In Sweden. Rosenhane, G. 
Pre-Linn. 1681.1. 


Baits and Lures 

Ehrenbaum, E. 1896.2; Evermann, B. 
W. 1901.1, 1902.3; Wilcocks. J. C. 1883.1. 
— Artificial baits. Hughes, F. 1891.1. 
Narcotized fishes for bait, in New Britain. 
Pullen-Burry, B. Add. 1909.1. 

Rogue, used in sardine fisheries. Cepede, 
C. 1910.4; Landrieu, G. 1904.1; Smith, 

H. M. 1902.4. . . . 

Spider-web lure, used chiefly in Aew 

Guinea. Coombe, F. Add. 

S. Add. 1911.1; Neuhauss. R. Add. 

1911.1. 


Cormorant Fishing 

Chiefly in China and Japan. Cour(^S -. 
1866.1; Harting, J. E. 1883.1; Jouy. P. 
L. 1888.1; Le Couteulx de C., J. 1870J, 
★Leonhardt, E. E. 1901.1; Ball, L 
Add. 1900.1, 1904.1; Doolitt e, J. Add. 
1865.1; Freeman, G. E. & Salvin, F. K. 
Add. 1859.1; Gordon-Cummmg, O. F . 
Add. 1887.1. — Pre-Linn. rc/s. Clusms, 
C. 1605.1. First ref. Odoric of Pordenone. 

1513.1. V . o ^ 

Diving goose (Merganser), in Sweden. 

Ilstrom, J. Pre-Linn. 1749.1. 


Explosives 

Dynamite and nitro-glycerine us^ to 

kill fishes. Baird, S. F. 

Chase. A. W. 1874.2; Knight. A. P. 
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1907.1; Albertis, L. Add. 1881.1. —Ef- 
fects on study specimens. Vaillant, L. L. 

1896.1. 

Hook and Line Fishing 

Chiefly native methods in South Seas and 
Indian Archipelago. Beccari, O. Add. 
1904.1; Christian, F. W. Add. 1899.1; 
Earl, G. W. Add. 1837.1; Ellis, W. Add. 

1829.1. 1853.1; Finsch, O. Add. 1888.1; 

Forrest, T. Add. 1779.1; Haddon, A. C. 
Add. 1904.1; Hedley, C. Add. 1896.1, 
1897.1; Jacobsen, J. A. Add. 1896.1; 
Kubary, J. S. Add. 1889.1; Moerenhout, 
J. A. Add. 1837.1; Parkinson, R. Add. 
1907.1: Pfeil. J. Add. 1899.1; Powell, 

W. Add. 1884.1; Schmeltz, J. D. Add. 

1881.1. 

Use of pearl-shell hook , chiefly for BonitOy 
in southerm Pacific Is. Becke, L. Add. 
1897.1-1909.1; Grimshaw, B. Add. 
1907.1; Jacobs, T. J. Add. 1884.1; Wood- 
ford, C. M. Add. 1890.1. 

Thoms used instead of hooks. Arderon, 
W. Pre-Linn. 1748.3. 

Kite Fishing 

Chiefly in the South Seas. Balfour, H. 
Add. 1913.1; Codrington, R. H. Add. 
1891.1; Coombe, F. Add. 1911.1 ; Hardy, 
N. H. & Elkington, E. W. Add. 1907.1; 
Parkinson, R. Add. 1907.1; Penny, A. 
Add. 1887.1; Wawn. W. T. Add. 1893.1. 

In East Indies. Jacobson, J. A. Add. 
1896.1; Roinwardt, C. G. Add. 1858.1; 
Skeat. W. W. Add. 1900.1. 

In New Guinea. MacGregor, W. Add. 

1897.1, 1898.1; Murray, J. H. Add. 

1912.1. 

In the Solomon Is. Edge-Part ington, T. 
W. Add. 1912.1; Guppy, H. B. Add. 
1887.1’ Parkinson, R. Add. 1899.1, 
1907.1; Ribbe, C. Add. 1903.1. 

Lights, Fires, Torches, etc. 

Employed in attracting or blinding fishes. 
Baird, S. F. 1875.18; MacCulloch, J. 
1826.2; Russo, A. 1913.1; Bean. T. H. 
Add. 1884.2; Haddon. A. C. Add. 1904.3; 
Ricci, J. H. Add. 1875.1; Rivers. W. H. 
Add. 1914.1; Anon. 715; Fournival, R. 
Pre-Linn. 1470.1; Scheffer, H. T. Pre- 
Linn. 1750.1; Selandcrs, N. Pre-Linn. 

1744.1. 

Fishing with luminous bait. Police, G. 

1910.2, 1912.1. 

Nets of Native Peoples 

Chiefly in South Sea islands. Albertis, 
L. M. Add. 1881.1; Bird L. Add. 1905.1; 
Coulter, J. Add. 1845.1; Ellis, W. Add. 

1829.1, 1853.1; Grimshaw, B. Add. 
1907.1; Jacobsen, J. A. Add. 1896.1; 
Pfeil, J. Add. 1899.1; Ricci, J. H. Add. 
1875.1; Schmeltz, J. D. Add. 1881.1; 
Seligmann, C. G. Add. 1910.1; Chomel, 
N. Pre-Linn. 1718.1; Peyer, J. C. Pre- 
Linn. 1687.1. — In India. Hooker, J. D. 
Add. 1854.1. — In China Sea. Jacobs, T. 
J. Add. 1884.1. — Caroline Is. Kubary, 
J. S. Add. 1889.1. — Solomon Is. Wood- 
ford, C. M. Add. 1890.1. 


Spider-web nets. Codrington, R. H. 
Add. 1891.1; Hardy, N. H. & Elkington, 
E. W. Add. 1907.1. — In the Solomon Is. 
Guppy, H. B. Add. 1887.1. — In New 

Guinea. Meek, A. S., Add. 1913.1; Pratt, 
A. E. Add. 1906.1; Rawling, C. G. Add. 
1913.1; Williamson, R. W. Add. 1912.1, 
1914 1. 

For popular articles giving a complete 
risum^ of the use of the spider-web net by 
native fishermen in New Guinea, see E. W’. 
Gudger, in Bull. N. Y. Zool. Soc. 1918, vol. 
21, pp. 1588-1590, 1687-1690. 

Otter Fishing 

Freeman, G. E. & Salvin, F. H. Add. 

1859.1. — In China. Gordon-Cumming. 

C. F. Add. 1887.1. — In India. Hooker, 
J. D. Add. 1854.1. — Pre-Linn. refs. 

Low, J. 1752.1 ; — Earliest account. Man- 
deville, J. 1480.1. 

POISONOUS PLANTS 
Their use in killing fishes 

General treatises. ★Greshoff, M. Add. 
1893.1; ★Radlkofer, L. Add. 1886.1; 
Schaer, E. Add. 1901.1. — Review of 

Greshoff. Mitchell, C. A. Add. 1906.1. 
Timbo. Haseman, J. D. & Eigenmann, 

C. H. 1911.1. — Spurge, Euphorbia hi- 

bema. Kyle, H. M. 1901.2. — Poisoning 
of fishes by American Indians. Hodge, F. 
W. Add. 1910.1. — In India. Hooker, J. 

D. Add. 1854.1. — Fishing with the poison 
creeper (Paullinia pinnata L.) in the Ama- 
zon and Madeira rivers. Keller, F. Add. 

1874.1. — Poisoning fish with Dirca 
palustris. Livingstone, D. & Livingstone, 

C. Add. 1866.1. — In Mexico, unth poly- 

gonum, amdle, soke, and palo de la flecha. 
Lumholtz, C. Add. 1902.1. — Plant lac- 
tones as fish poisons. Preiss, Add. 1911.1. 
— Verbascum. Chemical researches. Ro- 
senthaler, L. Add. 1902.1. — Stephania 

hirnandice folia of Australia. Shirley, J. 
Add. 1895.1. — With the chilpate {Sapin- 
dus saponaria) in Honduras. Wells, W. V. 
Add. 1857.1. 

In Africa. Cardoso, J. 1897.1; Lang, 
H. 1915.1; Brielman, P. Add. 1901.1; 
Burrows, G. Add. 1898.1; Livingstone, 

D. Add. 1858.1. 

In Australia. Banfield, E. J. Add. 
1913.1; Palmer, E. Add. 1884.1. - Fish- 
poisons of the Australian aborigines. 
Maiden, J. H. Add. 1894.1. — Poisoning 
fishes with Eucalyptus in eastern Australia. 
Mitchell, T. L. Add. 1837.1. — With Du- 
boisia, in Australia. Thomas, N. W’. Add. 

1906.1. 

In various islands of the southern Pacific 
Ocean. Adams, A. Add. 1848.1; Bird, L. 
Add. 1901.1; Codrington, R. H. Add. 
1891.1; Ellis, W. Add. 1829.1, 1853.1; 
Guppy, H. B. Add. 1887.1; Haddon, A. 
C. Add. 1904.3; Jacobsen, J. A. Add. 
1896.1; Kubary, J. S. Add. 1889.1; Leh- 
ner, S. Add. 1911.1; Meek, A. S. Add. 
1913.1; Moerenhout, J. A. Add. 1837.1; 
Neuhauss, R. Add. 1911.1; Parkinson, 
R. Add. 1899.1; Pauwels, W. M. Add. 
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Fishing Methods — ConVd. 

1903.1; Powell, W, Add. 1884.1; Ribbe, 
C. Add. 1903.1; Rivers, W. H. R. Add. 

1914.1. 

Barbasco, used in South America. Cas- 
telnau, F. L. 1855.1; Ernst, A. 1881.1; 
Marcoy. P. 1869.1; Orton. J. 1870.1. 

Barringtonia, used chiefly in Fiji Is. 
Brown, G. Add. 1910.1; Ricci, J. H. 
1875.1; Seemann, B. Add. 1862.1. 

Cyclamen, used in marine fishing. 
Costa, A. 1870.1; Jourdain, S. 1878.2. 

Tephrosia, used in southern Pacific. 
Brown, G. Add. 1910.1; Hanriot, M. Add. 

1907.1- Add. 1907.3; Roth, W. Add. 

1897.1. 

**Tuba.” (Derris). Low, H. 1848.1; 
Christian, F. W. Add. 1899.1; Hornaday, 
W. T. Add. 1888.1; Murray, J. H. Add. 
1912.1; Walker, H. W. Add. 1910.1. — 
In Sulu. Forrest, T. Add. 1779.1. — In 
Fiji Is. Ricci, J. H. 1875.1; Seemann, B. 
Add. 1862.1. — In Sumatra. Schneider, 

G. Add. 1906.1. 

Use of tuba in Borneo. Beccari, O. Add. 
1904.1; Gomes, E. H. Add. 191 1.1 ; Had- 
don, A. C. Add. 1901.1; Hose, C. & 
McDougall, W. Add. 1912.1; Nieuwen- 
huis, A. W. Add. 1900.1, 1904.1; Roth, 

H. L. Add. 1896.1; St. John, S. Add. 
1844.1; Treacher, W. H. Add. 1889.1; 
Walker, H. W. Add. 1910.1. 

BEMOBA OB ECHENEIS 

Use of the shark-sucker 

For a recent comprehensive summary, 
see ★£. W. Gudger in Amer. Nat., 1919, 
vol. 53. pp. 289-311, 446-467, 515-525. 

Brassey, A. 1885.1; Brussel, T. 1798.1; 
Bullen, F. T. 1904.2; Dampier, W. 
1906.1; Eastman, C. R. 1915.1, Add. 
1916.3; Gosse, P. 1851.1; Holder, C. F. 
1899.4, 1905.2, Add. 1899.1; Holmwood. 
F. 1884.1, Add. 1883.1; Humboldt, F. H. 

1805.1, 1852.1; Kent, W. S. 1893.1; 
Meier, H. 1861.1; Pocock, W. I. 1912.1; 
Poey, F. 1851.1; Pollen, F. P. 1868.1; 
Selous, E. 1911.1; Semon, R. W. 1896.2, 

1899.1, 1903.1; Sibrec, J. 1915.1; Wink- 
ler, T. C. 1859.1; Bachiller y Morales, 
A. Add. 1883.1; Banfield, E. J. Add. 
1913.1; Coho, B. Add. 1891.1; Gill, W. 
W. Add. 1876.1; Haddon, A. C. Add. 

1889.1- 1904.1; Hudson, C. B. Add. 
1893.1; MacGillivray, J. Add. 1846.1; 
Meek, A. S. Add. 1913.1; Oliver, S. P. 
Add. 1909.1; Roth, H. L. Add. 1889.1; 
Roth, W. E. Add. 1901.1; Sclater, P. L, 
Add. 1889.1; Thomas, N. W. Add. 1906.1; 
Wills, J. Add. 1897.1. 

Pre-Linn, accounts. Eden, R. 1555.1; 
Gomara, F. 1578.1; Herrera, A. 1601.1; 
Martyr, P. 1504.1; Oviedo y Valdez, G. 
F. 1525.1; Ramusio, G. B. 1606.1. 

TBAPS TOR FISHES 

In South Sea Islands. Earle, E. M. 
1890.1; Batchelor, J. Add. 1892.1; Bird, 
L. Add. 1905.1; Codrington, R. H. Add. 


1891.1; Haddon, A. C. Add. 1904.1; 
Jenks, A. E. Add. 1905.1; Layard, E. L. 
Add. 1853.1; Parkinson, R. Add. 1899.1; 
Pfeil, J. Add. 1899.1; Sirelius, U. T. Add. 
1906.1; Brauner, J. Pre-Linn. 1753.1. 


METHODS OF TAKING 
VABIOUS FISHES 

Dolphin as an aid in capture of mullet. 
Ascherson, P. 1892.1. — “Bucskalof* a 

sounding device to attract the Weis {Silurus 
glanis) in Danube and Serbia. Bayer, J. 

1863.1. — Lance for spearing pike. Weiss, 
-. 1880.1. — Eel fishing with ^'HommoF^ 
on the Baltic coa^t of Sweden. Lundberg, 
R. Add. 1885.1. 

Catching carp. Smiley, C. W. 1884.14. 
— Catching carp with hands. Templer, J. 
Pre-Linn. 1673.1. 

Shark catching. In Arctic seas. 
Nordenskiold, A. Add. 1879.1; Olaffen, 
O. Add. 1781.1; Knutberg, C. Pre-Linn. 

1755.1. 

Diving, "tickling" and noosing sharks in 
South Seas. Cobb, J. N. 1902.1; H., L. 
1876.1; Reitsma, A. J. 1868.1; Gill, 
W. W. Add. 1876.1; Gordon-Cumming, 
C. Add. 1882.1; Grimshaw, B. Add. 
1907.1; Pritchard, W. T. Add. 1866.1. 

Noosing sharks on the surface of the 
water. Beckley, E. M. 1883.1; Becke, L. 
Add. 1897.1; Codrington, R. H. Add. 
1891.1; Coombe, F. Add. 1911.1; Finsch, 
O. Add. 1888.1; Hartzer. F. Add. 1900.1; 
Kubary, J. S. Add. 1889.1; Parkinson, 
R. Add. 1899.1, 1907.1; Powell, W. Add. 
1884.1; Stair. J. B. Add. 1897.1; Wilkes, 
C. Add. 1845.1; Wilson, J. Add. 1799.1- 


VABIOUS NATIVE METHODS 


African methods. Alluaud, C. 1904.1; 
Burrows, G. Add. 1898.1; Stow, G. W. 
Add. 1905.1. 

Fishing methods of Asia. China and 
Japan. See also above, under Cormorant. 
Dabry de Thiersant. P. 1872.1; Girard, 
O. 1869.1; Gray, J. H. Add. 1878.1; Du 
Halde, J. B. Pre-Linn. 1736.1; Monta- 
nus, A. Pre-Linn. 1669.1. 

East Indies. See also above, under 
Tuba. Reichelt. J. 1906.4; Adams, A. 
Add. 1848.1; Earl, G. W. Add. 1837.J; 
Eeckhout, R. A. Add. 1905.1 ; Hasselt, A. 
L. Add. 1882.1; Hickson. S. J- Add. 
1889.1; Jacobsen, J. A. Add. i8^.1; 
Moerenhout, J. A. Add. 1837.1; Raffles, 
T. S. Add. 1830.1; Skeat, W. W. & 


Ragden, C. O. Add. 1906.1. 

New Guinea and Bisnaarck Archip. 
>ee also above, under Spider-web nets. 
:iercq, F. S. A. & Schmeltz.'J. D. E. Add. 
893.1; Erdweg, P. M. Add. 1902.1, 

Wh, O. Add. 1888 . 1 ; Fnedenci. G. 

idd. 1912.1; Gill. W. W. Add. 18^-L 
885.1; Haddon, A. C. Add. 19M.1, 
lardy. N. H. & Elkin^n E Add. 
907.1; MacGregor, W. Add. 1897.1, 

-arkinson. R. Add. 1887.1: 

J w Add 1889.1: ★Sande, G. Add. 


1907.1. 
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South America. IntheGuianas. Andr6, 
E. Add. 1904.1; Anon. 673. — Jn Amazo- 
nian basin. Koch-GrimberK, T. Add. 
1908.1; Woodroffe, J. F. Add. 1914.1. 

South Sea Islands. Alexander, A. B. 
1902.1; ★Becke, L. Add. 1897.1-1909.1; 
Brown, G. Add. 1910.1; Christian, F. W. 
Add. 1910.1; Coulter, J. Add. 1845.1; 
★ Demandt, E. Add. 1913.1; Edge- 
Partington, J. & Heape, Ch. Add. 1890.1; 
Ellis, W. Add. 1829.1, 1853.1; Erdland. 
P. A. Add. 1914.1; Forster, J. R. Add. 
1778.1; Hardy, N. H. <fe Elkington, E. 
W. Add. 1907.1; ★Kramer, A. Add. 

1903.1, 1906.1; ★Kubary, J. S. Add. 
1889.1; ★Parkinson, R. .Add. 1899.1, 
1907.1; Penny, A. Add. 1887.1; Reche, 
O. Add. 1913.1; Rivers, W. H, R. Add. 
1914.1; Schmeltz, J. D. Add. 1881.1; 
Thomson, B. Add. 1908.1; Walker, H. 
W. Add. 1910.1; Wilson, J. Add. 1799.1. 

Other localities. — The fishing In- 
dians of Vancouver Island. Bogge, E. B. 

1870.1, — Fishing methods in Mexico. 

Lumholtz, C. Add. 1902.1. — In North 

Queensland. Roth, W. E. Add. 1901.1. — 
West Indies. Acosta, J. Pre-Linn. 1589.1. 

FLYING FISHES AND THEIR 
FLIGHT 

For other methods of progression, such as 
swimming, etc., see under Locomotion. 

General articles on flight in vertebrates, 
including fishes. Dollo, L. 1889.2; Lull, 
R. S. 1906.1; Hankin, E. H. Add. 1914.1. 

General papers on the mechanism and 
manner of flight in fishes. ★Ahlborn, C. 
G. 1895.1; Dahl, F. T. 1891.1, 1892.1; 
★Durnford, C. D. 1906.1, .2; ★Gill, T. N. 

1906.2, 1907.7; ★Mobius, K. A. 1878.1; 
Seitz, A. 1890.1, 1891.1; Whitman, C. O. 
1880.1, .2. 

Experimental researches with trial models, 
etc., into the mechanics of flight in fishes. 
★Hoemes, H. 1913.3; Houssay, F. 1911.1 ; 
LUienthal, G. 1911.1; Schlesingcr, G. 

1912.1. 

Fossil flying fishes; their structure as 
shown by their remains, their geological 
history, etc. ★Abel, O. 1905.2, 1912.2; 
Young, G. W. 1915.1; Lydekker, R. 
Add. 1906.2, .3. 

The probable flight of the fossil forms 
Cheirothrix and Megistopus. Landois, H. 

1894.1. 

Present day marine flying fishes, their 
structure and habits of flight. — Exoccetus. 
Barrett-Hamilton, G. E. 1903.1; CoUing- 
wood, C. 1868.2; Crossland, C. 1911.1; 
Jullien, J. 1878.1; Krause, E. H. 1888.1; 
Ridewood. W. G. 1913.1; Winkler, T. C. 
1858.2; Zur Mlihlen, M. 1911.6. — Dac- 
ylopterus. Calderwood, W. L. 1890.1. 

Presumed or alleged power of flight — in 
the African fresh-water "butterfly fish,” 
Pantodon. Pellegrin, J. 1906.12. — in 

the South American fresh-water Characin, 
Gastropelecus. Ridewood, W. G. 1913.1. 

Smaller articles on flying fishes and 
their flight, mainly anecdotal, incidental and 
popular in their nature. 


Text in — Danish. Eggcrs, H. F. 1878.1. 

— French. Gentil, W. 1781.1. —Dutch. 
Winkler. T. C. 1858.2. 

Text in English. Adams, L. E. 1906.1, 
1909.1; Baird. G. W. 1886.1; Carpenter, 
A. 1886.1; Ewbank, T. 1853.1; Hadfield, 
H. 1881.1; Hartt, C. F. 1867.1; Jordan, 
D. S. 1880.2, 1907.2; Kneeland, S. 1871.1, 
1872.1; Mann, H. 1866.1 : Matthew, G. 
F. 1873.1; Mitchell, R. W. 1885.1; Nye, 
W. 1885.1; Pembroke, - 1872.1 ; Rendall, 
P. 1912.1; Smith, F. 1875.1; Vaughan, 
M. 1907.1; Anon. 676; Barrows, W. B. 
Add. 1883.1; Broun, A. D. Add. 1881.1; 
Carney, G. J. Add. 1883.1; Collingwood, 
C. Add. 1868.1; D’Urban, W. S. Add. 
1881.1; Galloway, W. Add. 1892.1; 
Pascoe, F. P. Add. 1881.2; Taylor, R. E. 
Add. 1881.1. 

Text in German. Danckelmann, E. 
1880.1; Du Bois-RejTnond, R. 1891.1, 
1894.1; Haase, E. 1892.1; Heinrich, 
Aug. 1879.1; Leonhardt, E. E. 1907.3; 
Muller. K. 1873.1; Riist. - 1893.1; 
Anon. 240, 571. 

FOOD AND FEEDING HABITS (OF 

FISHES) 

In the sense of natural sustensince, as 
shown by their stomach contents and in- 
cluding habits of feeding. 

For the proper food for fishes in cultivation, 
see Food and feeding-methods under Pisci- 
culture. 

For the stones often found in stomachs of 
fishes, see Gastroliths. 

For related topics, see Assimilation under 
Physiology, and also Digestion. 

For a general treatise on the entire subject 
of nutrition, including, however, little on food 
per se, see ★Biedermann, W. Add. 1911.1. 

Miscellaneous and general papers on the 
food of fishes. 

Text in English. Carr, A. M. 1908.1; 
Goode, G. B. 1883.1; Knox, R. 1855.2; 
Robertson, D. 1890.1; Sim, G. 1883.1; 
Wilson, G. 1893.1; Zacharias, E. O. 
1887.1; Baird, S.F. Add. 1874.1; Cornish, 
C. J. Add. 1896.1. 

Text in German. Droscher, W. 1897.1; 
Lipschiitz, A. 1911.2; Anon. 247; Leuchs, 
J. C. Add. 1817.1. 

Text in — Russian. Grimm. 0.1901. 2, .3. 

— French. Guignon, - 1903.1; Vion, 
R. 1883.1. — Italian. Toni, G. B. 1900.1, 

1908.1. — Dutch. Redeke, H. C. 1905.4; 
Winkler. T. C. 1871.3. 

Influence of food upon — Length of in- 
testine. BabAk, E. 1903.1. — Quality of 
flesh. Huitsfeldt-Kaas, H. 1901.1. — 

Form. Walter, E. 1911.1. 

Food makes no difference in variation of 
Perch. Walton, L. B. 1907.1. 

For influence of food upon coloration, see 
under Coloration. 

Feeding experiment on Pagrus in cap- 
tivity. Seno, H. <& Aoki, T. 1910.1. 

Feeding habits 

Miscellaneous notes, observations, etc., on 
the feeding habits of fishes. Anderson, A. 
1871.1; Bateson, W. 1892.1 ; Bonvoisin, 
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Food — Coni' d. 

L. 1877.2; Drze\<^ina, A. 1908.2; Elm- 
hirst, R. 1909.1; Herrick, C. J. 1902.1; 
Vion, R. 1877.1. 

Feeding habits of various fishes. — 
Mackerel. BuUen, G. E. 1912.1. — North 
Sea fishes (Pleuronectes, et alii). Franz, V. 
1910.9. — Gasterosteus. Anon. 430. 

— Clupea. Swithinbank, H. & Bullen, 

G. E. Add. 1913.1. Gadus. Trachmann, 

C. O. Add. 1889.1. 

Ability of the deep-sea fish with an ex- 
tensible stomach {Chiasmodon niger) to 
swallow another fish larger than itself. 
Carte, A. 1866.1, .2; Goode, G. B. & Bean, 
T. H. 1896.1 (p. 292); Gunther, A. C, 
1866.8; Gill, T, N. Add. 1875.1. 

Rumination in Scarus, alleged since the 
time of Aristotle, disbelieved. Houghton, 
W. 1867.1. — Description in Scarus of 
lateral pharyngeal pouches presumed to 
serve for food storage. Sagemehl, M. 1885.1. 

— Note on this. Breitenbach, W. 1885.1. 
An cesophageal structure presumed to 

permit rumination in Catla buchanani is 
described by Hyrtl, C. J. 1864.2. 

See also Voracious habits of various 
predatory fishes under Predatory fishes. 

Food of fossil fishes 

Crustacea in abdominal cavities of fossil 
fishes. Deslongchamps, J. A. 1866.1. 

Fossil fishes with ingested Saurian re- 
mains. Eastman, C. R. 1911.2. 

Kinds of food 

Chub picking flies from cattle. Moodie, 
R. L. 1909.1. 

Fishes picking mites from skin of men 
who lie immersed in the stream for that 
purpose. Anon. 235. 

Fishes eating. — Crustacea. Forbes, S. 
A. 1878.7. — Oysters. Deyrolle-Guillou, - 
Add. 1910.1; Pearson, J. Add. 1913.1. — 
Medusoe. Eisig, H. Add. 1884.1. — In- 
sects. Hewitt, C. G. Add. 1913.1. 

Eel feeding on mouse. Banister, J. D. 

1843.1. — on pufferfish. Putnam, F. W. 
1872.3; — on eggs of Limulus. Warwell, 

H. C. 1897.1. — on vole. Anon. 434. 

Cod feeding on whelks. Elmhirst, R. 

1909.1. — on squid. Osborn, H. L. 1881.1. 

— on whitings. Trachmann, C. O. Add. 

1889.1. 

Different kinds of molluscs in stomach 
contents of haddock. Clapp, W. F. 1912.1. 

A Holothurian (Synapta) in stomach of 
flat-fish. Peach, C. W. 1867.2. 

Shad feeding on shrimp. Huyler, A. J. 

1876.1. 

Bream eating butterflies. Distant, W. 
L. Add. 1914.1. 

An excellent paper. “ The food of cer- 
tain minnows ” ★C. M. Breder, Jr. & 

D. R. Crawford has recently appeared in 
Zoologica: Sci. Contribs. N. Y. Zool. Socs 
1922, vol. 2, no. 14, pp. 287-327. figs. 

For fishes feeding on mosquito larvae, see 
Malaria, under Diseases of man. 

Plankton as food, i. e., the role of the 
minute surface forms of animal and plant 


life such as protozoa, entomostraca, etc., in 
the alimentation of fishes. 

Food, mainly planktonic, of fresh-water 
fishes. Arnold, J. P. 1902.2; Baird, W. 
1857.1; ★Forbes, S. A. 1880.1, .3, 1883.2, 

1888.1. . 2, Add. 1914.1; Guerne, J. 1896.1; 
Leidy, J. 1881.1; Saunders, J. T. 1913.1; 
Smith, S. I. 1874.2; Steuer, A. 1901.1; 
★Zacharias, E. O. 1892.1, 1893.4-1896.1, 

1898.2, 1901.1, 1902.1,.3. 1909.1. 

Diatoms eaten by fishes. Curtis, G. H. 

1901.1. . 2; Tokuhisa, M. 1908.1; Zacha- 
rias, E. O. 1902.2. 

For the utilization of the natural plankton 
as food for cultivated young pond fishes, by 
making conditions favorable for its increase, 
see Natural food under Pisciculture. 

Plankton {chiefly), as the source of food 
of marine fishes. ★Brooks, W. K. 1893.3; 
Day, F. 1882.5; Franke, J. 1906.1; 
Fulton, T, W. 1889.1; Hofer, B. 1896.1; 
McIntosh. W. C. 1887.2; Mobius, K. A. 

1881.1, 1882.1; ★Peck, J. I. 1896.1; 
Ryder. J. A. 1882.10, Add. 1884.2; Sau- 
vage, H. E. 1888.5; Steuer, A. 1905.1, .2; 
Sicard, A. 1877.1; Verrill, A. E. 1871.2; 
★Wright, R. R. 1907.1; Dunn, M. Add. 

1885.1. ^ , 
Fresh-water plankton in the stomach of a 

Peruvian Characin, Lebiasina. Ehren- 
berg, C. G. 1848.1. 


FOOD OF VABIOTTS FISHFS 
Food of Ganoids 

Food of the dogfish, Amia calva. Dean, 
B. 1899.4. 

The natural food of the young gar-pike 
{Lepidosteus) consists of mosquito larva. 

Mark. E. L. 1890.1. . , 

Food of the sturgeon, Acipenser. ★Benn- 
ing, A. L. 1912.1; Prince, E. E. 1899.1; 
Tenney, S. 1877.1; Tichij, M. 1912.2. 


Food of Flagiostomes 

Basking shark (Cetorhinus) and whale 
hark (Rhineodon) feed on plankton sifiea 
u their branchial appendages. KyCto^ 

inus. Baird, S. F. 1873.13; .j‘ 

885.1 : Pengelly, W. 1891.1 ; Hadfield, 

[. Add. 1885.1. — 

. W. 1915.1; Kampen. P. N. 190S.1. 

Eagle-ray {Mtobatis) crusts 

ams with its teeth. Coles, R. J* 

udger, E. W. 1914.1. . • i. hnA 

Spines of fifty sting-rays, which U h^ 

lien, removed from throat of a hammerhead 
\ark. Gudger, E. W. 1907.1. o 

Food ofMustelus. Atwood, N. E. Ioo4.^. 
^ale feeding on lobster. 

— on sarid-eels, whelks, and cuttle 

ih. Wilcocka, J. C. 9 

Food of Chimcera. Scott, T. 1?11-J- 
For human remains in stomachs of man- 
ting sharks, see under Predatory fishes. 

Food of Teleosts 

Sub-order Acanthopterygii 
Food of Cydopterus. Apstein, C. 1910.1. 
-HalifLt -Rein. B. A. 18^ % 

(1000 stomachs examined) 
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Mackerel. ★BuUen, G. E. 1908.1; Dunn, 
M. 1885.1, 1893.1; KUhinouye, K. 

1895.1. — Elheostomince. Forbes, S. A. 

1880.2. — Lucioperca. Gruber, .A. 1893.1; 

Nehring, A. 1904.3. — Echeneis. Kart- 
ing, P. 1871.1. — Baes, small-mouth 

black. Worth. S. G. Add. 1911.1. —Sole. 
Collinson, P. Pre-Linn. 1746.1. 

Sub-order Anacanthini 

Food of the cod. Clark-Kennedy, A. 
1866.1; Cornish, T. 1885.3; Laughrin, 
W. 1862.1; Nordgaard, O. 1901.1; Saxby, 
H. L. 1865.1; Sharp, B. 1901.1; Brook, 
G. Add. 1886.1, 1887.1. 

Food of Haddock. Brook, G. 1885.6. — 
Whiting. Gosden, F. 1880.1. — Gadidce. 
Kendall, W. C. 1898.1. — Phycis. Scott, 
T. 1911.2. — Lota. Gottberg, G. Add. 

1912.1. 

Food of the ling {Molva). Laughrin, W. 
1862.1; Saxby, H. L. 1865.1; Wheeler. 
R. F. 1867.1. 

Sub-order Apodes 

Food of Eel. Archibald, Ch. F. 1899.1; 
Hintze, A. 1899.1; Schreitniuller, W. 
1912.1; Trybom, F. 1899.1; Zacharias, 
E. O. {Larval eels) 1905.5. 

Sub-order Malacopterygii 

Food of the herring {Clupea harengus). 
Baird, S. F. 1871.18; Calderwood, W. 
L. & Brook, G. 1885.1; Day, F. 1882.6; 
Dunn, M. 1885.1; Mobius, K- A. 1873.2, 

1878. 3. . 4; ★Nordgaard, O. 1907.1; 
Pearcey, F. G. 1884.1; ★Scott, T. 1907.1; 
Sim, G. 1883.2; Stark, John. 1840.1; 
Toni, G. B. 1908.1; Calderwood, W. L. 
Add. 1895.1; Hadfield, H. Add. 1885.1. 

Food of Sardine {immature Pilchard). 
C6p^de, C. 1907.3, .4, 1910.1, .2, .3; Pouchet 
G. & Guerne, J. 1887.1; Roch6, G. 1893.3; 
Sauvage, H. E. 1886.1; Guerne, J. Add. 

1887.1. 

Food of Pilchard. Dunn, M. 1885.1; 
★Swithinbank. H. <k Bullen, G. E. Add. 

1913.1. 

Food of Shad. Baird, S. F. 1874.8; 
Barbieri. C. 1908.1; ★Barfurth, D. 

1874.1. 1876.1; Droscher, W. 1898.1; 
Leidy. J. 1862.1, 1868.3; Mordecai, E. 
R. 1882.1; Weber, M. C. 1876.1. 

Food of Coregonus {Vendace or White- 
fish). Baird, W. 1857.1; Forbes, S. A. 

1882.2.. 3..4, 1883.1. Add. 1882.1; Lebe- 
dintsev, A. A. 1908.3; Stark. John. 

1837.1. 1840.1. 

Menhaden. Peck, J. I. 1894.1. 

Anchovy. Weber, M. C. 1886.3. 

Sub-order Ostariophysi 

Food of the carp. Cronheim, W. 1911.1- 
Fntsch, A. J. <fe Vdvra, V. 1894.1; Gurney, 
J. H. 1860.1; Knauthe, K. 1896.4, 
1899.2; McGovern, H. D. 1882.1. 1883.1; 
Nawratil, J. 1880.1; ★Supino, F. 1911.1, 
.2; Anon. 371. 

For papers ori the food of salmon and 
trout, the question of feeding in fresh- 
water, etc., see under Salmonid®. 


FOOD or FISHES OF VA&IOU8 

LOCALITIES 

Food of fishes of — Caspian Sea. 
Nikishiii, V. G. 1909.1. — Arctic seas. 
Stappers, L. 1910.1. — Ceylon seas. 

Southwell, T. Add. 1913.2. 

Europe. Food of fishes of North and 
Irish seas around the British Isles. Carr, 
A. M. 1909.2; ★Johnstone, J. 1906.1; 
Ray. R. 1914.1; Scott. A. 1896.1, 1907.2; 
★Scott, T. 1902.2, 1903.1, 1911.2; ★Smith, 
W. R. 1891.1, 1892.1; ★Todd, R. A. 

1903.1, .2. 

Food of North European fishes, chiefly of 
Baltic Sea and of Germany. Droscher, W. 
1907.2; ★Levander, K. M. 1899.1, 1901.3, 
1909.1; Mobius, K. A. 1875.2; Pan- 
critius, P. 1887.1; ★Rauschenplat. E. 
1901.1; Schiemenz, P. 1905. 2, .4, .6; 
★Schultz, G. 1911.1; Olsson, P. Add. 
1872.1; Schorler, B., Thallwitz, J. & 
Schiller, K. Add. 1906.1. 

Farious papers on the food of the fishes 
of — Spain. Camps y de Olzineilas, C. 

1906.1. — France. Gouriet, P. 1894.2; 
Arnoux. E. Add. 1889.2. — Italy. 

Guccini, L. 1904.1. — Volga River, Russia. 
Lavrov, S. 1909.1. — Switzerland. Schoch, 
G. 1890.4. 

United States. Food of fresh-water 
fishes of — Mississippi valley. ★Forbes, 
S. A. 1878.5, 1889.1, Add. 1888.1. — 
Michigan. Hankinson, T. L. 1908.1. — 
Kem River, Cal. {trouts). Juday, C. 

1906.1. — Twin Lakes, Colo. Juday, C. 

1907.2. — Wisconsin. Marshall, W. &. 
Gilbert, N. C. 1905.1; ★Pearse, A. S. 

1915.1. — Nebraska. Ward, H. B. 1898.1. 
— Lakes of the Sierras. Ward, H. B. 

1903.1. 

FOREIGN BODIES {EMBEDDED IN 
THE TISSUES OF FISHES). 

Numerous instances are on record of 
pipefishes, sand-eels, the remains of crabs, 
skeletons of fishes, hooks, knives and 
other foreign objects found embedded in 
the liver, mesenteric folds, and muscles 
of fishes. 

Various records. Atwood, N. E. 1868.1; 
Barrett, W.H. 1885.1; Williamson, H. C. 

1911.2. 

For an article containing reprints of all 
original records {20inall), seeE. W. Gudger 
in Natural History (Journ. Araer. Mus.) 
1922, vol. 22. 452^57. 6 figs. 

FORM OF FISHES 

See also Adaptations. 

Works of a general nature on form and 
hydrostatic stability. Houssay, F. 1900.1 

1912.2. 

Proposed terminology for the various body 
shapes or forms of fishes. Gill, T. N. 1885.1. 

Displacements and area-curves of fish. 
Parsons, H. B. 1888.1. 

Palaeozoic fishes of anguilliform, com- 
pressiform, macruriform, depressiform and 
fusiform types. Abel. O. 1905.1, 1907.1. 

Sagittiform adaptation of nectonic fishes. 
Schlesinger, G. 1909.1. 



494 


AMERICAN MUSEUM OF NATURAL HISTORY 


Form — Coni' d. 

Embryological development of the external 
form or symmetry, causes, mechanical con- 
siderations, etc. His, W. 1894.3; Kopsch, 
F. 1898.1, 1898.3; Leuckart. C. G. 1850.1; 
Masterman, A. T. 1899.1; Rauber, A. 
1879.1; Ryder, J. A. 1879.1; ★Keibel, 
F. Add. 1902.1. 

For the development of the asymmetry of 
flat-fishes, see under Pleuronectidae. 

Miscellaneous papers on the form or shape 
of fishes. Dean, B. 1895.4; Houssay, F. 
1905.1-1912.2, Add. 1911.1, 1914.1; 

Knauer, F. K. 1880.1; Mazza, F. 1893.1; 
Nikolskii, A. M. 1891.1; Osburn. R. C. 
1913.3; Tenney, S. 1877.2; Walter, E. 
1911.1; Thilo. O. Add. 1898.1. 

GASTROLITHS (STOMACH STONES) 

For chemical concretions in the alimentary 
tract, see Calculi under Pathology. 

/Stones or pebbles (enteroliths) found in 
the stomachs of cod, pike, turbot, etc., pre- 
sumably aiding in the trituration of food. 
Baird, S. F. 1872.24; Bree, W. T. 1830.1; 
Decker, W. 1896.1; Hoernes, R. 1904.1; 
Moodie, R. L. 1912.1; Wickes, W. H. 

1908.1. , . 

Possibility that pebbles in certain geologi- 
cal formations have been transported by 
fishes. Vaillant, L. L. 1892.4. 

GENERAL WORKS ON NATURAL 
HISTORY 

CompriBing Compendia, Dictionaries, 
Encyclopedias, Manuals, Text-books, etc., 

with especial reference to the natural history 

of fishes. , , 

For works of a general or comprehensive 

nature relating specifically to definite organs, 
systems, genera or higher groups, see under the 
specific headings, such as Anatomy, Angling, 
Embryology, Fisheries, Physiology, and other 
such major groupings. 

For a list of catalogues of works on natural 
history, see Part IV of this work on "General 

Bibliographies.” . j i * / *v 

For the history and development of the 

natural sciences, see Historical matter. 

For general works of a precise nature relating 
to the science of ichthyology, see Ichthyology. 

DICTIONARIES AND LEXICONS 

Chiefly '^HandwOrterbUcherder Zoologie.” 
Bruning, C. 1911.4; ★Frenzel, J. 1897.1; 
Jourdan, A. J. 1834.1; Knauer. F. K. 
1887.1; Nemnich, P. A. 1793.1; ★Zie- 
gler, H. E. 1909.1; Baikie, E. S. Add. 

1878.1. 

GENERAL NATURAL HISTORIES 
Important Treatises 

Text in Dutch. Burgersdijk, L. A. 
1862.1; Houttuyn, M. 1761.1; VroUk, 
W. 1854.1. 

Text in English. Brookes, R. 1763.1, 

1773.1. 1790.1; Buffon, G. L. 1831.1, 
1860.1; Cuvier, G. L. 1834.1, .2, 1840.1; 
Goode. G. B. & others 1887.1; ★Harmer. 
S. F. 1904.1; Hill. J. 1771.1; Kingsley. 
J. S. 1885.1; Lamarck, J. B. 1914.1; 
★Lankester, E. R. 1900.1; Lydekker, R. 


1894.1, 1903.1; Lydekker, R., Johnston, 
H. & others 1910.1; Pycraft, W. 1910.1; 
Shaw, G. 1800.1; Shaw, G. & Nodder, F. 
P. 1790.1; Swainson, W. 1820.1, 1838.1; 
Turton, W. 1802.1; Fleming, J. Add. 

1822.1. 

Text in French. Beaurieu, G. G. 
1770.1; Beudant, F. S., Edwards, H. M. 
& Jussieu, A. L. 1867.1; Bomare, J. C. 
1764.1; Bory de Saint-Vincent, J. B. 
1822.1; Buc’Hoz, P. J. 1771.2; Buffon, 
G. L. 1798.1-1834.1; Chenu, J. C. 1874.1; 
Chevrolat, L. A. 1839.1; Cuvier, G. F. 
1804.1; Cuvier. G. L. 1817.1, 1829.1, 

1836.1, 1844.1; Knorr, G. W. 1766.1; 
Lacep^de, B. G. 1844.1; La Chenaye- 
Desbois, F. A. 1759.1; Lamarck, J. B. 
1809.1; Orbigny, A. C. 1839.1; ★Perrier, 
J. O. E. 1903.1; Sonninide Manoncourt, 
C. N. 1799.1; Valmont de Bomare, J. C. 
1765.1; Virey, J. J. 1835.1; Anon. 662. 

Text in German. Borowski, G. H. 
1784.1; Brchm, A. E. 1863.1, 1876.1, 

1892.1, 1914.1; Bronn, H. G. 1859.1, 
1874.1; Cuvier, G. L. 1831.1, 1846.1; 
Kaup, J. J. 1835.1; Lenz, H. O. 1838.1- 
1878.1; Leunis, J. 1844.1-1883.1; Mar- 
tin, P. L. 1876.1; Martini, F. H. 1774.1; 
Oken, L. 1816.1, 1833.1; Suckow. G. A. 
1797.1; Voigt. F. S. Add. 1831.1. 

Text in Spanish. Brehm, A. E. 1882.1; 
Chao. E. 1852.1. 


Lesser Works on Natural History 

Text in English. Baird, S. F. 1852.1; 
Brown, T. 1832.1; Cuvier, G. F. 1«40.1; 
Donovan, E. 1823.1; Duncan, F. M. 
L913.1; Edwards, G. 1758.1; Goldsmith, 
D. 1774.1-1858.1 ; Holloway. W. & Branch, 
f. 1804.1; Jenyns, L. 1846.1; Jordan, D. 
>. 1876.2-1899.2; Jordan, D. S. & Van 
/leek, B. H. 1874.1: ★Lydekker, R. 

.912.1; Lydekker, R. & othere 1897.1; 
^ayo, B. 1818.1; Pluche, N. A. 1785.1; 
>hufeldt, R. W. 1897.3: Smith, T. 1806.1; 
5tark, John 1828.1; Wood, J. G. 1861.1; 
Vood. WUUara 1807.1; Anon. 1^87. 345, 
174; Forbes, E. Add. 1859.1; Ruschen- 
)erger, W. S. Add. 1856.1; Strong, A. B. 
^dd. 1851.1. 

Text in French. A115on, D. 1765.1; 
lertrand, J. E. 1779.1; Boitard, M. P. 
827.1; Cuvier, G. L. 1798 1; P uche, 

A. 1763.1; Rafinesque-Schmaltz, G. 
815.1; Raymond, G. M. 1828.1 ; Vu*ey, 

. J. 1822.1. 


Text 

;06.1; 

Ailler, 

135.1; 

151.1; 

‘Im, G 

131.1; 


in German, Bertuch, F. J« 
Hesse, R. & Doflein, F. l^OT, 
J. T. 1780.1; Ramisch, F. H. 
Strack. -. 1819.1; Vogt, C. G. 
Wiedemann, C. R. 1800.1; 

T. 1817.1; Wilmsem, F. r. 

Anon. 390. 


Pre-Linnssan Works 

Including natural histories, encycUtpm- 
\s and early general works containing 

erences to fishes. . 

Most of these works appeared in several 

lions and in various ctn l' 

imirl, I. K. 1372.1; Andrew, L. 1510.1, 
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★Aristotle, 1476.1; Bartholomseus An- 
glicus. 1470,1; Birckerodius, T. B. 
1694.1: Brisson, M. J. 1754.1; Burton, 
R. 1678.1; Candidus. D. P. .1460.1; 
Cerutus, B. 1622.1; Coetlegon, D. 1745.1, 
1746.1; Cube, J. 1485.1; Cupani. F. 
1713.1; Edwards, G. 1743.1 : Franciscus. 
E. 1668.1; ★Gesner, C. 1668.1, 1575.1, 
1619.1; GUles, P. 1535.1; HiU, J. 1748.1 ; 
Hildegarde de Pinguia 1533.1; Hovel, 
H. 1601.1; Johnson, T. 1595.1; ★Jon- 
ston, J. 1632.1; Konrad of Megen- 
burg, 1475.1; Knorr, G. W. 1754.1; 
Krautermann. V. 1730.1; Lonioer, A. 
1551.1; Marsigli, L. F. 1725.1 ; Martyn, 

B. 1735.1; Munster, S. 1543.1; Muralt, 
J. 1709.1, .2; Neckham, A. 1180.1; Nie- 
remberg, J. E. 1635.1; Nylant, P. & 
Hextor, J. 1678.1; Petiver, J. 1702.1; 
★Pliny, C. 1469.1; Piuche, N. 1732.1; 
Raimondi, £. 1610.1; Reisch, G. 1496.1; 
Schnurr, B. 1654.1; Szent-Iv4nyi, M. 
1689.1; Vincent, L. 1715.1; Vincentius 
Bellov’acensis 1473.1; Watson, F, 1754,1; 
★Worm, O. 1666.1; Zanardusi M. 1619.1; 
Anon. 731, 732, 733, 754, 755, 774. 

POPULAR WORKS 

Including anecdotes, marvels of fish life, 
narratives, tales of the sea, etc. 

For legends and fables of fish life, see Myth- 
ology and s>TnboUsm. 

Text in Dutch. Brussel, T. 1798.1; 
Hauwaert, P. 1901.1, 1901.2; Redeke, H. 

C. 1911.2: Richter. J. G. 1768.1, 1780.1; 
Anon. 319. 

Text in English. Abbott, C. C. 1888.1; 
Adams, A., Baikie, W. B. & Barron, C. 
1854.1; Adams, W. H. 1870.1 ; Agassiz, 
J. L. 1847.1; Arnold, A. & Samuel, E. A. 
1868.1; Beavan, A. H. 1905.1, 1908.1; 
Bigland, J. 1828.1-1865.1; Boyd, J. P. 
1888.1; Brown, T. 1835.1; Buckland, F. 
T. 1857.1. 1875.1, 1876.1, 1882.1; BuUen, 
F. T. 1899.1-1904.2; Bushnan, J. S. 
1840.1; Clarke, S. C. 1892.1; Damon, 
W. E. 1877.1, 1888.1; Duncan, F. M. 
1913. 2,.3; Duncan, F. M. & Duncan, L. 
T, 1913.1; Elmhirst, R. 1913.2; Emer- 
ton, J. H. 1880.1; Esdaile, D. 1865.1; 
Furneaux, W. 1896.1; Gosse, P. H. 

1849.1- 1864.1; Hamilton, E. 1890.1; 
Harper, J. 1858.1; ★Holder, C. F. 1903.1, 

1906.1, 1908.1, 1910.1, .3, 1913.1, Add. 

1885.1- 1912.1; ★Holder, C. F. & Jordan, 

D. S. 1909.1; Jesse, E. 1832.1; Mc- 
Carthy, E. 1900.1; Morris, F. O. 1860.1; 
Northrop, H. D. 1901.1; Ogilvie, G. 
1858.1; Petersen, C. G. 1900.1; Prouty, 
L. 1883.1; ★Pycraft, W. 1901.1; Rey- 
nolds, S. 1911.1; Simeon, C. 1860.1, 
1863.1; Thompson, J. A. 1914.1; Trim- 
mer, M. 1830.1; Walcott, J. 1788.1; 
Walcott, S. 1795.1; Wood. J. G. 1867.1; 
Wraxall, F. C. 1860.1; Baskett, J. N. 
Add. 1899.1; Boulenger, G. A. & Bou- 
lenger, C. L. Add. 1914.1; Cowan, F. 
Add. 1894.1; Davies, E. W. Add. 1887.1; 
Figuier, L. Add. 1869.1; Gibeme, A. 
Add. 1902.1; Perry, W. A., Mosher, A. A. 
& others. Add. 1892.1. 


Text in French. Blocquel, S. 1826.1; 
Buc’Hoz, P. J. 1769.1; Chailland, -. 
1769.1; Dralet, -. 1821.1; Figuier, G. 

L. 1868.1, 1876.1; Hauy, R. J. 1787.1; 
Jannettaz, P. M, 1869.1; Moquin-Tan- 
don, C. H. 1865.1, 1866.1; Oudart, P. L. 
1825.1; P^rez, C. C. 1901.1; Ray, P. A. 

1788.1. T804.1. 

Text in German. Buhic, C. A. 1812.1; 
Hartwig, G. L. 1857.1; ★Hentschel, E. 
1909.1; Kruger, J. G. 1759.1; Leon- 
hardt, E. E. 1913.1; Leuckart, F. S. 
1832.1; Marshall. W. A. 1898.1; ★Plehn, 

M. 1906.2; Rauther, M. 1907.2..3; 
Schreiber, - 1913.1 ; Anon. 633; Giebel, 
C. G. Add. 1860.1. 

Text in Italian. Bianconi, C. G. 
1848.1; Giglioli, E. H. & Issel, R. 1884.1; 
Doni di Nettuno. ★Cavanno, G. Add. 

1914.1. 

Text in various languages. — Swed- 
ish. Aulin, H. 1760.1. — Danish. Flei- 
scher, E. 1795.1. — Russian. Nikolskii, 
A. M. 1902.1. — Spanish. Philippi, R. A. 

1864.1. — Latin. ScopoU, G. A. 1787.1. 
— Japanese. Anon. 529. 

ZOOLOGIES 

Comprising Handbooks, Manuals, Text- 
books, etc. 

Text in Danish. Boas, J. E. 1888.1. 

Text in Dutch. Halting, P. 1862.3; 
Hoeven, J. 1849.1. 

Text in English. Baird, S. F. 1851.1; 
Boas. J. E. 1896.1; Hertwig, C. W. 1913.1; 
Hoeven, J. 1856.1; ★Kingsley, J. S. 
1900.1; Lankester, E. R- 1889.2, .3, 
1911.2; Marshall, A. M. & Hurst, C. H. 
1887.1; Morgan, C. L. 1887.1; Nichol- 
son, H. A. 1870.1, 1871.1; Packard, A. S. 
Jr. 1880.1; ★Parker, T. J. & Haswell, W. 
A. 1897.1; ★Sedgwick. A. 1885.1, 1898.1; 
Shipley, A. E. & Macbride, E. W. 1901.1; 
Thomson, J. A. 1892.1. 1910.1; Wells, 
H. 1894.1: Wells, H. G. & Davies, A. M. 
1913.1; Weyser, A. W. 1904.1; Parker, 
T. J. & Parker, W. N. Add. 1900.1. 

Text in French. ★Delage, M. Y. <fe 
H6rouard, E. 1898.1; Edwards, H. M. 
1835.1; Pouchet, F. A. 1832.1, 1841.1. 

Text in German. Boas. J. E. 1894.1; 
Brandt, A. T. 1911.1; Bruhl, C. B. 1877.1; 
Cams, J. V. & Gerstaecker, C. E. 1863.1; 
Goette, A. 1902.1; Goldfuss, G. A. 1820.1; 
★Hertwig, C. W. 1891.1, 1910.1; Hert- 
wig, W. A. 1906.1; Hilzheimer, M. & 
Haempel, O. 1913.1; Hufeland, 1798.1; 
Kner, R. 1849.1; Kuhl. H. 1820.1 ; Nus- 
baum, J.. Karsten, G. <k Weber, M. 1911.1 ; 
Pagenstecher, H. A. 1875.1; Thienemann, 
F. A. 1828.1; Treviranus, G. R. 1802.1; 
Voigt. F. S. 1835.1. 

Text in Italian. Bassani. F. 1885.1; 
Doria, G., Ferrari, S. M. & Lessona, M. 

1861.1-1869.1; Ranzani, C. 1819.1. 

Medical Zodlogies. Brandt, J. F. &, 
Ratzeburg, J. T. 1829.1; Czenpinski, P. 
1778.1; Szirmay, A. I. Add. 1840.1. 
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GROWTH, AGE, AND SIZE 

References to the development and growth 
of individual forms will be found under the 
various families and genera, under the heading 
Natural History. 

Papers relating to metamorphosis and growth 
will be found under such families as Anguillidte, 
Pleuronectidae, and Salmonidse. 

For related subjects, see under such topics 
as Embryology, Form, etc. 

For the relations between age and reproduc- 
tion, see Sexual maturity under Reproduction. 

Mode of growth. Henneguy, L. F. 1887.1; 
Packard, A. S. Jr., 1875.1. — Distribu- 
tion of form-building capacities in animal 
bodies. Przibram, H. 1910.1. — Length- 
ening process. His, W. Add. 1891.1. 

Relation of weight to length in Mustelus. 
Hecht, S. 1913.1. 

Relative growth of organs and parts, 
Mustelus. Kearney, H. L. Add. 1914.1. 

Relative dimensions of adults and young 
of Alopias vulpes. Vaillant, L. L. 1886.2. 

Correlations of weight and length in the 
weakfish, Cynoscion regalis. Crozier, W. 
J. & Hecht, S. Add. 1914.1. 

Miscellaneous and unimportant papers, 
notices, popular accounts, etc., on age and 
growth in fishes, age-determination from 
the point of view of the fish-cuUurist, etc. 

Text in — English. Aflalo, F. G. 1902.4; 
Baird, S. F. 1876.21; Meek, S. E. 1900.3. 
— Norwegian. Dahl, K. 1911.2, 1912.1; 
Dahl, K., Damas, D. & Sund, O. 1909.1; 
Grieg, J. A. 1908.1; Nordgaard, O. 

1901.1. — Russian. Emeljanenko, P. E. 
1909.1; Grimm, O. 1901.2,.3, 1904.2; 
Heide, E. J. 1912.1; Ostroumov, A. A. 
1910.1-1913.1. — Finnish. Ericcson, B. 

1905.1. — Swedish. Hederstrom, H. 
1759.1; Maklin, F. W. 1864.1, 1865.1; 
Nordqvist, O. F. 1907.2, 1909.2; Petersen, 
C. G. 1892.1. —Dutch. Hoek, P. P. 
1912.3; Tesch, J. J. 1910.1, 1913.1. — 
Italian. Mazzarelli, G. F. 1904.1 ; Supino, 

F. 1910.1. — Danish. Otterstrom, A. N. 

1906.1. — Japanese. Watanabe, M. 

1913.1. 

Text in German. Apstein, C. 1900.1, 
1909.1; Bartels, F. 1910.2; Braun, M. 

G. 1893.1; Cronheim, W. 1908.1; Liicke, 
Fr. 1911.1; Milewskj, A. 1912.4; Popta, 
C. M. 1907.2; Reeker, H. 1909.1 ; Reuss, 

H. 1908.1, .2; Stieda, L. 1871.2. 

METHODS IN DETEBSHNATION 
of age and growth 

For a short historical risumi in English 
of the development in Europe of all the 
methods in the determination of growth 
and age, with the chief literature, see 
★Dahl, K. 1909.1. 

Older methods 

Professor Sars attempted to begin with the 
newly hatched fry of the cod, measuring 
their growth and observing it year after 
year. Sars, G. O. 1865.1 et seq. 

Similar observations on herring were 
made by Meyer, H. A. 1878.1, .2. 


RATE OF GROWTH 

A great stimulus to studies on age and 
growth was given by the work of Peter- 
sen. His method consisted chiefly in the 
mensuration of large numbers of immature 
fishes of all sizes to determine the limits 
of the various series or generations — 
the median point (or average) between 
the extreme limits of the series being 
taken as the mean of a “ group-series " 
or annual “ size-unit ” or “ year-class.” 
By a study of these group-series, it was 
expected to determine the full growth- 
rate of a given species. Experience, 
however, has shown that, as a rule, only 
the first 2-3 year classes are recognizable. 

Original statement of this method. Peter- 
sen, C. G. 1891.2, 1895.2. 

Following this method, with slight modifi- 
cations, observations chiefly on the rate of 
growth have been made as follows. — 
Flounder, plaice, dab, sole, turbot, whiting, 
poor cod, and pilchard. Cunningham, J. 
T. 1891.9, .11, 1892.2,.3. — Plaice. Dan- 
nevig H. C. 1899.1; Johnstone, J. 1908.2, 
1910.4, 1912.4, Add. 1912.1, 1914.2; Kyle. 
H.M. 1905.2, 1907.1. —Gurnard. Fulton 
T. W. 1899.1. — Cod, haddock, whiting 
and Norway pout. Fulton, T. W. 1901.3. 
— Plaice, dab, whiting and haddock. 
★Fulton, T. W. 1902.3, 1904.5. —Her- 
ring. Masterman, A. T. 1895.3. -Cy- 
clopterus, Cottus, Agonus and Liparis. 
Tosh, J. R. 1894.1. 

Unclassified. Fulton, T. W. 1893.2; 
WUliamson, H. C. 1893.1. — Oesen^ 

tion of a fish-measuring board. Riddell, W. 

1914.1, 1915.1. 


Recent methods in age determination 

In 1899 Reihisch showed that the otoliths 
of plaice exhibit a periodic growth corre- 
sponding to summer and winter and are 
thus available for age determination. 


eibisch, J. 1899.1. 

About the same time, Hoffbauer demon- 
•ated that the annual rir^s in the scal^ 
the carp provided an indication of the 
e. Hoffbauer, C. 1898.1 et seq. 

Since then numerous parts have proven 
ailable. “ The choice of the organ for 
e determination may now be considered 
being a question of an entirely prac- 
lal kind, a question to be answered for 
ch species. We employ the organ 
lich most easily and cheaply can be 
ocured. Some investigators have used 
e otoliths. Others have employed ^r- 
n bones, as gill-covers, scapulae, vert^ 
ee, or neural processes. Others a^m 
ve preferred to use the scales. D&tii. 

A comprehensive dissertation in German 
otolith structure wUh regard to age ae- 

mination is ★Fryd, C. 1901.1. 

For a comprehensive treatise in Enghsti 
age determination as based on sea 
dies, see ★Taylor, H. F. 1916.1. 

For an excellent popular paper on the 
ation of scale structure to growth in the 

lantic salmon, the meaning of 
7 mark " on the scales, etc., see ★Hutton. 

A. Add. 1909.1. 
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ANGUILLA (Common eel) 

As early as 187S, Baudeloi suggested 
that the concentric zones in the scales of the 
common eel corresponded to periods of 
growth. Baudelot, E. 1873.4. 

Other papers relating to the structure 
of the scales in regard to the determination 
of age in the eel. Ehrenbaum, E. & Maru- 
kawa, H. 1913.1; Gemzoe, K. J. 1907.1; 
Schneider, G. 1909.8; Haempel, O. Add. 

1914.2. 

CLUPEID.E 

“ Vertebrae as well as otoliths, also 
opercula and other flat bones are good, 
but none of these give so sure results as 
the scales.” Dahl. 

Otoliths used in analysis of age of her- 
ring. ★Jenkins, J. T. 1902.1. —Both 
scales and otoliths used comparatively, 
Broch, H. 1907.1-1908.2. 

Various papers on the determination of 
age and growth, chiefly by the study of the 
scales, in the herring (Clupea harengus) 
with a few on the sprat (C. sprattus). 
Bounhiol, J. P. 1912.1; ★Dahl, K. 

1907.2, 1909 . 3 ; Fulton, T. W. 1906.1; 

Schneider, G. 1908.2, 1909.9; Storrow, 
B. 1914.1, 1915.1; Sund, O. 1909.1; 
Thompson, D. W. 1911.2, 1914.3; Dels- 
man, H. C. Add. 1914.1, .2; Hensen, V. 
Add. 1914.1. — Caspian herring {Clu- 

peonella). Nedozhivin, A. & Tichij, M. 

1913.1. 

The Norwegian investigators have greatly 
developed the application of ” scale read- 
ings ” based chiefly on the herring. They 
believe the scale studies indicate not only 
the age but the size at different years and 
the conditions of existence during those 
y^rs. For the methods employed, see Lea, 
E. 1911.1, 1913.1. For a discussion of 
IhMe methods, noting “ the phenomenon 
of aj^^renl change in growth rate,” see 
Lee, R. M. 1912.2, Add. 1913.1. 

F<^ an elaborate monograph summarizing 
all the <Mta on scale reading in the herring, 
see Molander, -. in Ur. Svenska Hydro- 

graphisk-Biologiska Konunissions Skrifter 
for 1917. 


GADID.E 

The scales as a rule are far superii 

to any other organ taken from the osseoi 
system.” 

The follounng papers on growth and Oi 
aeUimination relate chiefly to the a. 
(tr^us morrhua) and the pollack (( 
polla^xus). Carr, A. M. 1909.1; Cui 
mn^gham, J. T. 1905.1; Dahl, K. 1906.^ 
★Damas, p. 1909.1; Hjort, J. 1908.! 
i^e, R M. {Haddock) 1912.2; Maie 
1906.1; Redeke, H. C. 1909. 
★Thomwn, J. S. 1902.1, 1904 . 1 , 1904.! 
Wmge, O. 1915.1. 

Contrary to the almost universal opinion thj 
scales of iBshes increase in size by anniL 

tharl'n^^?*’ 1903.1) beUev. 


PLEURONECTID.E 

Among flatfishes, the i)laice {Pleuro- 
nectes platessa) has been the chief subject 
of study. The structure of the otoliths, 
at least in younger fishes, provides a re- 
liable index of age. 

” As regards older fish the otoliths be- 
come too little transparent and the annual 
rings too close for an absolutely safe 
reading. In these cases the broad flat 
bones of the head and shoulder girdle 
are good subjects and give safer results.” 
Dahl. 

Otoliths first studied as indicators of age 
and growth. Reibisch, J. 1899.1. 

Other papers on age and growth in plaice 
based on study of otoliths, bones, etc. 
Atkinson, G. T. 1908.1; Carr, A. M. 
(/>a6) .1909.1; Cunningham, J. T. 1905.1; 
★Heincke, F. 1906.1; Heincke, F. <fe 
Henking, H. 1908.1; ★Immermann, F. 
1908 . 1 ; Johansen, A. C. 1905.1 (i), 

1909.1, 1910.1, 1912.1; McMurrich, J. 
P. 1914.1; Maier, H. N. 1906.1; Meek. 
A. 1903.1, 1905.1; Petersen, C. G. 1903.1; 
★Wallace, W. 1905.1-1911.1. 


VARIOUS FISHES 

Papers on the determination of age and 
growth by recent methods have appeared as 
follows. — Salmo hucho. Haempel, O. 
1910.1; Salomon, K. 1908.1. — Smelt 
{Osmerus). Masterman, A. T. 1913.2. 

— Mackerel {Scomber). Nilsson, D. 1914.1. 

— Anchovy {Engraulis). Redeke, H. C. 

1914.1. — Coregonus albula. Seligo, A. 

1908.2. — Cynoscion regalis and Or- 
thopristis chrysopterus. ★Taylor, H. F. 

1916.1. Corp. Walter, E. 1901.1. 

For additional references to scale studies 
on salmon, see below "Growth” under 
both Atlantic and Pacific salmons under 
Salmonid(£. 

LONGEVITY 


Age attained by fishes 

Records of ages attained by fishes. In 
some cases, the records are of fishes kept 
in aquaria; in others known individuals 
have been under observation in the ponds 
of European monasteries or marked 
specimens are alleged to have ^en taken 
from the moats of feudal castles. 

Such records are as follows. — Corn 
(575 yrs.). Baird, S. F. 1872.9; Mehwald. 
7_i873.1. — Carp {S8 yrs.). Noll, F. C. 

1879.2, 1882.1. — Carp {800 yrs) 

Suffield, R. R. 1874.1. ^ ^ 

2 /rs.). Baldinger, E. G. 

^ “LoocA {260 yrs.). Botticher, 
W. 1902.1. —Goldfish {SO yrs.). Essing, 
L. 1898.1. — Trout {19 yrs.). Harv’ie- 
Brown, J. 1898.1. — Sea bass {21 ?/rs ) 
Townsend. C. H. Add. 1913.5. 

Miscellaneous items on longevitv in 
— Carp. Falke, W. 1874.1. —Pop. art. 
xn French. Oustalet, E. 1900.1. — Trout. 
Stone, L. 1872.5. — Goldfish. Riepe, E. 
Add. 1906.1. 

SIZE ATTAINED 

Popu^r art^ "Some giant fishes of 
the sea. Smith, H. M. 1909.4. 
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Largest and smallest of known fishes. 
Lonnberg, A. J. 1902.10; Henn, A. W. 
Add. 1912.1. 

A minute goby {Mistichthys luzonensis) 
from the Philippines, of which egg-bearing, 
mature females only twelve mm. long have 
been taken, is the smallest known verte- 
brate. Smith, H. M. 1902.5, .8, .11, .13, 
1903.3. Figured in 1902.8. 

The whale shark {Rhineodon typi^s), of 
which specimens forty-five feet in length 
have been captured, is the largest recent fish. 
Gudger, E. W. 1915.1; Regan, C. T. 
Add. 1913.1. 

Largest deep sea fish, Macrias amissus, 
is five feet in length. Gill, T. N. & Town- 
send, C. H. 1901.1. 

Miscellanea. — Environmental condi- 
tions determining size. Chudeau, R. 1898.1. 
Dwarf races of Coregonus. Klunzinger, C. 
B. 1900.1. — Dwarfed forms among Swedish 
fishes. Lonnberg, A. J. 1902.8. — 

Dwarfed muskalonge. Sterling, E. 1877.1. 

— Relation of size to saline content of sea. 
Anon. 497. — Absolute and relative weights 
of viscera. Bellingeri, C. F. Add. 1849.1. 

— The maximum size of fishes and its causes. 
Prince, E. E. Add. 1904.2. 

RECOKDS OF SIZE 

Unquestionably numerous additional records 
of large sise of fishes will be disclosed by search 
through the literature. The following references 
are for the most part those which indicate by 
their titles that they refer to large specimens. 

Large specimeziB recorded as follows 

ELASMOBRANCHII 

Carcharias. Bennett, G. 1859.1. 
Sphyma {12.6 ft.). Gudger, E. W. 1907.1; 
Welsh, W. W. 1916.1. ^ Pristis {16 ft.). 
Shields, S. A. 1879.1, 

A weight of 4000 pounds for a spemmen 
of Carcharodon carcharodon, taken in the 
Mediterranean, is given by Bonaparte, C. 

L. 1839.1. , „ , ^ 

Speculations on the probable length of 
the largest of all fishes, the shark Car- 
charodon megalodon, known only from 
fossil teeth. Bowerbank, J. S. 1852.1; 
Dean, B. 1909,1; Hussakof, L. 1912.2. 

GANOIDEI 

Polyodon. Hussakof. L. 1911.3. 
Lepidosteus tristOBchus. Shufeldt, R. 
W. 1903.9. 

See also'c. H. Townsend, “ Giant Gars 
from Louisiana ” in Bull. N. Y. Zool. Soc. 
1920, vol. 23, pp. 119-120, 

TELEOSTEI 

Large specimens of the carp. Chion, — 
1838.1; Carman, S. 1889.2; Grube, A. 
E. 1866.1; Hafeli, -n802.1; Lavenier, - 

1895.1; Mackrill, A. 1884.1. .jot? 

Large specimens of the cod. Baird, S. r . 
1872.18; Lonnberg, A. J. 1907.4; Smith, 

Everett, 1883.1. . 

Large specimens of the pike {Esox). 
Baird, S. F. 1872.1, 1875.21; Gurney, J. 
H. {46 in. long) 1875.1; Hintze, A. 1897.1; 
Jardine, A. Add. 1898,1. — Probable weight 


of seventy-two lbs. for the giant pike of Loch 
Ken of Scotland. Regan, C. T. 1911.9. 
Large specimens recorded as follows: 

— Epinephelus. Alcock, A. W. 1905.1. 

— Stereolepis. Boulenger, G. A, 1897.9. 

^Eel. Cornish, T. 1872.4; Anon, 363 
{S6 lbs.). — Halibut {Hippoglossus) . G., 
N. 1877.1. — ThymaUus. Hintze, A. 
1893.2. — Gasterosteus {82 mm.). Le- 
vander, K. M. 1900.2. — Lota. Nord- 
qvist, O. F. 1904,4. — Trout. Pellegrin, 
J. 1900.9. — Bluefish {PomaUmus). 

Smith, H. M. 1903.1. —Brook trout. 
Sterling, E. 1875.1. —Conger {63 Ihs.). 
Sweetapple, E. 1869.1. — Bream {Abra- 
mis) {16 lbs.). Zur Miihlen, M. 1911.2. 

Large specimens of the ** Mahaseer 
(Barbus mosaJ), of mountain streams of 
India and Ceylon. Kinnear, N. B. 1910.1; 
Murray-Aynsley, C. E. 1910.1; Wal- 
lenger, W. A. 1908.1; WUley, A. 1903.1; 
Skene Dhu Add. 1906.1. 

Records of large specimens of ilu ocean 
sunfish,Orthagoriscusmola. Mikhailovskil, 

M. M. 1903.1; Nardo. G. D. 1841.1; 
Steams, R, E. 1867.1; Dean, B. Add. 
1913*2* 

A table comprising the ★ “ Wor^ s 
record catches vnth rod and reel and 
wise of 60 North American popular fresh 
and salt water fishes'* has been compiled 
recently by J. T. Nichols and Van Campen 
Heilner, and published in Field and 
Stream. July, 1920, pp. 268-269. 

Smallest specimens on record 

Of various fishes, whose developr^tal 
history is not known, the smallest knovm 
specimens have been recorded as foU^J - 

— pdyodon. Barbour, T. 1911.1; Dan- 
forth, C, H. 1911.1. —Remora. Daldorl, 

D. C. Add. 1793.1. 

QITSTATORy ORGANS 

For the functions of these organs, see Taste. 

A natomy in — Cyprin^. eSf ‘ 
J. 1835.1; Fohmann, V. 1835.2; 

E. H. 1827.7. — Teleost^. 

1881.1. —Elasvwbranchtt. Na*-do. G. . 

1846.2, 1851.1; Todaro, F. 1872.1, 187d.i, 

^^M-Uce^n'ecus and general. DumM, A. 
M 1858^: Herrick. C.J. 1904.1: Schulze. 

F. E. 1868.1. 

Taste buds. Stru^re, oripn, 
terminations in, etc. Dogiel. A. 
noidei) 1897.1; Johnston, J. B. lyuv#.^. 
Lenhoss6k, M. 1892.2. 

Structure and distrib^um of 
in — CoUus. Maehrenthal, F. C. 1892.1. 

— Petromyzon. o 5 

— In mouth, Lophius. Guitel. F. 1^:2^ 

_ In skin of head and 

and hake. Hemck, C. J. 1903.i5, 

acre, F. L. 1907.1. 

habits of fishes 

For the breeding habits of 2“^“ 

see under Reproduction. 
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For the “ intelligence ” of fishes comprising 
their comparative psycholojp^, and for techni- 
cal studies on habit formation, etc., see under 
Behavior. 

For ^e living together or association of 
fishes with other fishes, or with invertebrates, 
see under Commensalism and symbiosis. 

For accounts of sharks attacking men, sword- 
fish attacking whales, etc., see under Predatory 
fishes. 

See also under such related topics as Aestiva- 
tion; Food of fishes; Hibernation; Locomotion; 
Mirations; Parasitic fishes; Sleep of fishes; etc. 

References to the life-histories, etc., of par- 
tiou^r fishes will be found under the various 
families and genera to which they refer. 

Chiefly miecellaneous and unclaesifled 
items on the habits of fishes. Abel, 0. 1907.1; 
Aflalo, F. G. 1902.2. 1904.2; Baird, S. F. 
1876.8; Beckford, F. J. 1897.1; Beck- 
mann. J. 1769.1; Blake. J. H. 1870.1; 
Blanchard, C. E. 1866.1; Carter, R. 
1884.1; Coles, R. J. 1910.1; Coste, P. 
^58.1; Dollo, L. 1895.1; Ehrenbaum. 
E. 1909.2; Gray. J. E. 1861.1; Groos, 
R. 1902.1; Huet, P. 1904.1; Nusbaum, 
J. 1880.1; Osburn, R. C. 1913.2; Selous. 
E. 1911.1; Shufeldt, R. W. 1902.2; 
Smith, T. 1806.1; Tosh, J. R. 1903.1; 
Vemll, A. E. 1871.2. 


OENEBAL ACCOUKTS OF THE HABITS 

or VA&ions fishes 

^ Comprising general and inclusive articles deal- 
mg with the unspecified habits of fishes, 

CEPHALOCHORDATA 

Habits of AmphioxiLs. Gage, S. H. 
1905.1; Rice, H. J. 1880.1. 


ELASMOBRANCHII 

Ha^ of Mobula. Coles, R. J. 1910.1; 
T. N. 1908.6. — Selachii. Dum6ril, 
A._ H. 1865.4. — Scyllium. Geoffroy- 

E. F. 1808.1. —Rhineodon, 
Gill, T.N. 1905.11. 

DIPNOI AND GANOIDEI 

Habits of Amia and Lepidosteus. Locke, 
W. M. 1878*2, 1879.4. —^Lepidosteus. 
Mark, E. L. 1890.1. — Ceratodus. Mac- 
W. 1883.5; Semon, R. W. 1896.2, 

1899.1, 1903.1, 1908.1, Add. 1893.1..2; 
Spencer, W. B. 1892.1, Add. 1892.1. 


TELEOSTEI 
Sub-order Acanthopterygii 
Gobiiformes. — Habits of Periophthi 

A. 1889.6; Livingstor 
D. & Lmngstone, C. Add. 1866.1; Woo 
^rd, C. Add. 1890.1. —Sicydim 

Gilt f ~ 

Jugulares. — Habits of Batrachus. A 
F* 1870.1. — Uranoscopv 

1S83.1. — Anarrichadid 

Uudg( 

A — Trachinus. Dunn, P 

Add. 1885.2. 

Percifonnes. — Habits of Aphred 
derus. Abbott, C. C. 1862.2, 1872.2. - 
t'er^ flavescens. Abbott, C. C. 1876. 
anneacanthus and M esogonistixi 


Abbott, C. C. 1884.2. — Labrax. Akers, 

G. F. 1879.1. —MuUus. Couch, J. 

1869.1. — Centrarchid(E. Mather, F. 
1884.4. — Micropierus. Tisdale, S. T. 

1871.2. — RuveUus. Becke, L. Add. 

1897.1, 1909.1. — Capros. Cunningham, 
J. T. Add. 1888.1. 

Scleroparei. — Habits of Coitus. Bade, 
E. 1899.4; GUI. T. N. 1908.2. — My- 
oxocephalus. GUI, T. N. 1905.15. — 
Liparis. Smith, "W. A. Add. 1885.1. 

Scombriformes. — Habits of Scomber. 
AUen, E. J. 1897.3; 1909.1; Cunningham, 
J. T. 1902.2. — Lepidopus. Robson, C. 

H. 1876.1. 1884.2. 

Zeorhombi. — Habits of Pleuronectes. 
Ascroft. R. L. 1900.2; Bean, T. H. 
1878.6. — HippogTossus. Atwood, N. E. 

1865.1, 1869.2, 1871.1. 

Sub-order Apodes 

Habits of Anguilla. Baird, S. F. 1875.16; 
Caumont, A. 1858.1; Dean. B. 1912.2; 
Desmaxest, E. 1866.1; Friedel, E. 1871.3; 
McGovern, H. D. 1881.1; Olivier, E. 
1910.1; Roosevelt, R. B. 1878.3, .4; 
Anon. 275. 

Sub-order Haplomi 

Habits of Umbra. Abbott, C. C. 1875.2. 

— Esox. Curtis, G. 1861.1. — Anahleps. 
Le Conte, J. L. 1861.1; Smith, J. P. G. 
1850.1; Beebe, M. B. & Beebe, C. W. 
Add. 1910.1. 

Sub-order Malacopterygii 

Habits of Thymallus. Ainsworth, S. H. 
1874.1; Rutland, J. 1878.1. — Poma- 
tomus. Ayres, W. O. 1852.1. — MoXlolus. 
Atwood, N. E. 1871.1. — Alosa. Bar- 
furth, D. 1874.1, 1876.1; Chapman. P. 

1875.1, — Herring. Chapman, P. 1875.1. 

— Pilchard. Cornish, T. 1883.1. — Os- 
ieoglossum. Haseman, J. D. 1911.2. — 
Coregonus. MUner, J, W. 1877.1. 

Sub-order Ostariophysi 

Habits of Gymnotus. Bradley, T. 1838.1; 
★Sachs. C. 1877.1, 1881.1. — Phoxinus. 
Bruyant, C. 1898.1. — North American 
SiluridcB. ★Kendall, W. C. 1904.1, 1910.1. 

— Tinea. Lunel, G. 1874.2. — AmeiuTnes. 
SainvUle, E. 1908.1. — Carassius. Strat- 
ton, H. Add. 1833.1. 

Habits of Teleostean fishes of various 

other sub-orders 

Hemiramphus. Andrews, W. 1849.3. 

— Orthagoriscus . Binney, A. 1842.1. — . 
Belone. Cunningham, J. T. 1902.2. — 
Syngnathus. Gray, J. E. 1861.1. — Mer* 
luccius. Nye, W. jr. 1887.2. — ArUenna- 
rxus. Whitmee, S. J. 1875.1. — Gadidce. 
Atwood, N. E. 1866.1, .2. 

For further data on habits of fishes, see 
under Natural History under the fish in 
the Systematic section. 

VARIOUS SPECIFIC HABITS 

For specific habits treated elsewhere, see 
cross-references at the beginning of this 
section. 
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Habits — ConVd. 

Burrowing habits 

Rissola marginaia. Gill, T. N. 1905.9; 
Gudger. E. W. 1905.3. —The “ Rora 
Chung," Bootan, India. Pearson, J. T. 
1840.1; Campbell, A. Add. 1842.1. — 
Zeugoptcrus. Richardson, J. 1860.2. 

— Astroscopus. Dahlgren, U. Add. 
1914.3. 

.See also in this connection the sections on 
Aestivation and on Hibernation. 

Fighting habits of Betta pugnax 

Boulcngcr, G. A. 1904.7; Cantor, 
T. E. 1849.1. 

For a late account, see F. H. Stone in 
Journ. Bombay Nat. Hist. Soc., 1914, 
vol. 22, pp. 632-633. 

Other accounts will probably be found 
under Betta in the section Aquarium 
Fishes. 

Habits of Inflation 

Tetrodon. Jackson, J. B. S. 1848.1; 
S0renscn, W. E. 1883.1. — Diodon. 

Py craft, W. 1903.1. 

For a general account {with illustrations) 
of this habit ainong Gymnodontes, see E. \V. 
Gudger in Bull. N. Y. Zool. Soc. 1919, 
vol. 22, pp. 126-131. 

Cephaloscyllium. Jordan, D. S. & Gil- 
bert, C. H. 1880.36. 

Water-throwing habits of the 
archer-fish, Tozotes 

Brehm, A. E. 1883.1; ★Gill, T. N. 
1909.2; Hommel, - 1777.1; Schlosser, 
J. A. 1764.1, 1777.1; ★Zolotniskii, N. F. 
1902.1, .2; Beccari. O. Add. 1904.1; 
D’Argenville, A. J. Add. 1767.1; Jacobs. 
T. J. Add. 1884.1. 

For additional accounts, see P. Nitsche 
“ Der Schiitzenfische (Toxotes jaculator) ” 
Natur u. Haus, 1899, vol. 8, 22-25; and 
Lampert, K. Idem., 1899, vol. 8, 43-44. 

Disbelief of alleged archer ‘feats: CheU 
mon rostratus considered true archer-fish. 
★ Day, F. 1881.4. 

Similar water-throwing habit in other 
fishes. Townsend, C. H. Add. 1909.1. 

HEAD 

For the structure and relationships of the 
mouth, see Oral cavity under Alimentary Canal. 

For the musculature of the head, see Cranial 
and visceral muscles under Myology. 

For the external open sac of the olfactory 
organ, see Narcs under Olfactory organs. 

For the bony framework of the bead, see 
Skull. 

For an outstanding treatise on the mor- 
phology and development of the head, see 
★Locy, W. A. 1896.1. 

Embryology and development 

General papers. ★Ayers, H. 1891.1; 
Froriep, A. 1902.2; His, W. 1894.2; 
★Kupffer, C. W. 1893.3, 1896.1; Minot, 
C. S. 1897.1. 

Development of the head in Cyclosto- 
mata. — Pelromyzon. ★Koltzoff, N. K. 
1902.1; Kupffer. C. W. 1893.1 (ii. hi) 

— Bdellostoma. Kupffer, C. W. 1899.2. 


Dciclopmcnt in Sclachii. ★Froriep, A. 
1901.1; Hoffman, C. K. 1894.1. 

Development of the head in — Neocera- 
todus. ★Greil, A. 1908.1, 1913.1 — Aci- 
penser. ★Kupffer, C. W. 1891.2, 1893.1 
(i); — Gobius. Pollard, H. B. 1894.2. 

" Cirrhostomial” origin of the head. 
Pollard, H. B. 1894.1, 1895.1; — Phylo- 

genetic origin. Ziegler. H. E. 1908.2. 


Metamerism of head 

Most of the references given below 
under Morphology include also Meta- 
merism. In this connection, see also 
Embryo formation and Medullary tube 
under Embryology. 

General researches on metamerism of the 
head. Dohrn, F. A. 1890.1; ★Hatschek, 
B. 1906.1, 1909.1, 1910.1; Hill, C. 1899.1, 
Add. 1900.1; Locy, W. A. 1897.1; Neal, 
H. V. 1898.1 ; Rabl, C. 1892.2; ★Sever- 
tzov, A. N. 1895.1; Wijhe, J. W. 1886.2; 
Kingsley, J. S. Add. 1896.1. 

Metamerism of the head from the stand- 
point of the nervous system. Hawkes, O. A. 
1905.2; ★Johnston, J. B. 1905.3; Neal, 
H. V. 1898.2; Stockard, C. R. 1908.1. 

Metamerism of the head in Cyclosto- 
mata {Petromyzon) . Kolikov, N. K. 
1901.1, Add. 1899.1; Koltzoff, N. K. 
1899.1; Neal, H. V. 1915.3. 

Metamerism in Selachii. ★Brohmer, 
P. 1909.1; ★Dohm, F. A. 1882.2 (xv, 
xviii, xxi, xxii); Killian, G. 1891.1; 
★Severtzov, A. N. 1898.1, .2, 1899.2; 

Locy, W. A. Add. 1895.1; Matveev, 13. 
Add. 1914.1. 


Morphology of head 

Miscellaneous and general papers on the 
morphology of the head of vertebrates in- 
cluding fishes. Ayers, H. 1890.1; Chaine, 
J. 1905.1: Froriep, A. 1902.1; Hilgard, 
T. C. 1857.1; Marshall, A. M. 1879.1; 
Neal. H. V. 1898.1; Norris, H. W. 1891.1 ; 
MacMurrich, J. P. Add. 1884. 1. 

Morphology of the head of various fishes. 

— Scomber. Allis. E. P. 1903.4. 

of Chlamydoselachus. Brohmer, F. lyOy i* 

— Dipnoi. Furbringer, K. 1904.3. 
Pristis and Pristiophorus. Hoffmann, L. 

1912.1. — Amphioxus. Wijhe, J- *' • 

1901.1. — Acanthias, Platt, J. B. 1891. 1,.J* 

— Macruridee. Pfiiller, A. 1914.1. 

Anterior head cavities', structure ana 

development, chiefly in Selachii. ■;* 

1903.1; Marshall. A. M. 1881.1; 

J. B. 1890.1; Reighard, f. E. 190F1. 

— Chlamydoselachus and Spinax. x3ron- 

mer, P. 1909.1. . , , j 

For the development of the head meso- 
blast, see under Mesoderm in section on 

Embr>'olog>’. _ , ^ 

Snout of fishes. Pereyaslavtzeva. y 
1876 1. — Occipital region ofTrutta. lu- 

cox, M. A. 1899.1. —Face 

parative anatomy. ★Wmther, G. P. l87o.2. 


and biological 

the "saw" of Pristis and Prxstwp^ru^- 
Kolliker, R. 1860.5; 

1905.5. 


Pappenheim . P 
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For Frontal gibbos^ity, a swrlling or pro- 
tuberance on the heads of certain male fishes, 
see under Sexual dimorphism. 

HEARING AND THE STATIC SENSE 

Comprising the functions of the mem-> 
branous labyrinth or ear. 

For the morphology of the membranous laby- 
rinth, see under Auditory organs. 

For a complete resvvie of the literature on 
hearing anA the static sense in fishes, see 

★Mangold, E. Add. 1912.1. 

HEARING 

Or the sense of audition 

It has not yet been conclusively demon- 
strated that all fishe.s react to sound-waves. 

Kreidl noted no reactions in goldfishes from 
vibrating ro<is hold both in air and water, ex- 
cept w’hen the fishes had been ttiarle more sen- 
sitive by strychnine and then the reactions took 
place even with the ear remove<l. It has. how- 
ever, since been objected by Bigelow that the 
entire car was not removed. 

Barker (lh04.2) , experimenting witli Fundulus 
and using the sustained slow’ vibrations of a 
bass viol string, observe<i reaction.s (fin move- 
ments) in only IS per cent of fi.she.s when tlie 
auditory nerves were cut, but in 94 per cent 
when the ears were intact and the skin insensi- 
lized. He thus definitely concluded that ti.“hcs 
react to sound waves. 

Zenncck working with Alburnus and Leu- 
ciscus concluded that fishes do hear. He used an 
electric bell under water and noted activity 
w-hen the bell was rung and sound-waves pro- 
duced but inactivity when a piece of leather 
placed under the clapper of the bell inlubited 
the sound waves and pro<ivice<l mechanical 
vibrations instead. Bernoulli, repeating these 
experiments with eels and trout, obtained only 
negative results. 

Hearing in fishes considered impossihle 
on grounds of brain structure. Etiinger, L. 
1908.2. 

Researches on detached heads of pike; on 
receiving stimulus of sounds through water, 
the otolith organ sho ws an increase of electro- 
negativity indicating momentarily active 
condition of the nerve and accepted as show- 
ing possibility of hearing. ★Piper, H. 
Add. 1906.1, 1911.1. 

Evolution of hearing in vertebrates. Wil- 
lem, V. Add. 1913.1. 

Investigations of a technical or scien- 
tific nature on the sense of hearing in fishes. 
Bernoulli, A. L. 1910.1; Bigelow, H. B. 
1904.1; Haempel, O. 1911.1; ★Korner, 
O. 1905.1; ★Kreidl, A. 1895.1, Add. 
1896.1; Lafite-Dupont, J. 1907.1; Lee, 
F. S. 1898.1; Maicr, H. N. 1909.1; 
Marage, - 1906. 1; Nollet. - 1813.1; 
★Parker, G. H. 1903.3, 1904.2, 1909.3; 
1910.4; Zenncck, J. 1903.1, 1904.1. 

Hearing in the blind cave-fish, Atnhly- 
opsis. Eigenmann, C. & Yoder, A. 1899.1; 
Payne, F. 1909.1. 

Effects of explosive sounds. Parker, G. 
H. 1913.1; Zur Muhlen, M. 1911.26. 

Sound as a directing influence in move- 
ments. Parker, G. H. 1910.2, 1912.2. 

Movements of eye determined by hearing. 
Kubo, I. Add. 1906.1. 

Observations, including anecdotes, mis- 
cellaneous notes, records, etc., recording the 


hcliif of their writers that fishes possess the 
ability to hear. 

Text in English. Baker, A. F. 1870. 1; 
★ Bateson, W. 18M).1; Bell, J. C. 1904.1; 
(’lapltani, T. 1878. 1; Lockington, W. N. 
1879.3; Mackintosh, H. \V. 1876.1; 
Kedding. B. B. 1879.5. 

Text in German. Beer, T. 3896. 1; 

Blochniann, F. 1903.1; Briining, C. 

190(i.l; Lang. A. 1902.1: Lonz. K. 1900. 1 ; 
I^ipcr, H. 190ti.l; Plcdin, Si. 1905.2; 

Hcck(‘i‘. H. 1898.1; Roth, W. 1910.1; 

Siinroth. H. K. 1897.1; Sprenger, W. 

1900.5; Zaclmrias, IC. O. 1906.1; Anon. 
55.3; Ilcnscn, \'. Add. 1904.1; Meyor,. 
M. Add. 1909.1; Reinhart, H. Add. 

1913.1. 

Texts in other languages. — Dutch. 
Raster, J. 1702.2. — Italian. Ducceschi, 
V. 1903.1. — French. GeofFroy-Saint- 

Hilaire, 1%. 1824.3,. 10. — Hungarian. 

(4orka, S. 1900.1. — Swedish. IvtTus, I. 
E. 1899.1. — Xejrwegian. M0llcrs. H. T. 

1805.1. — S})ani.'<h. IHvcra, IC. 1905.1. 
— Latin. C'ainpcr. .Vdd. 1703.1. 

Early references, in l^r(*-Linn. section. 

Arderon, Sv. 1750.1; Brockcl.shy. R. 
1750.1; Camper, P. 1756.1; Denso, J, 
I). 1756.1; ★Klein, J. T. 1740.1- 1747.1; 
Maurer, F. 1713.1; ★Nollet, J. A. 1746.1; 
Segor, G. 1688.1. 

STATIC SENSE 
Or maintenance of equilibrium 

Including the perception of progressive 
movements and of position in space. 

For Hydrostatic equilibrium, 5ec under 
Air bladder. 

For a related subject, see Locomotion. 

The functions of the lateral line organs are 
intimately related to the general subject of hear- 
ing. For references, see under Lateral line 
system. 

For a complete review of the literature on 
the static sense, see ★Mangold, E. Add. 

1912.1. 

Brcucr's theory of semicircular canals and 
otoliths as organs for sensations of accelera- 
tion of movement or for sense of rotation. 
★Brouer, J. 1874.1, 1890,1. 

Researches on the maintenance of equi- 
librium, the functions of the semicircular 
canals, and otoliths, etc., through the. de- 
struction or excision of the membranous 
labyrinth on either one or both sides, tran- 
section of the auditory nerves, etc. Ayers, H. 
1894.1; ★Bethe, A. 1894.1, 1899.1; 

Carazzi, D. 1898.1; Cyon, E. 1878.1, 
1900.1; Ewald, W. F. 1907.1; Frohlich, 
A. 1904.1; Gaglio, G. 1902.1; Lafite- 
Dupont, J. 1905.1; ★Lee, F. S. 1894.1, 
1898.1; Monoycr, F. 1866. 1, .2; Parker, 
G. H. 1910.1; Quix, F. H. 1903.1, .12; 
★Sewall, H. 1882.1, 1884.1; Steiner, J. 
1886.3, 1888.1; Chabrv, L. M. Add. 
1884.1; Kreidl, A. Add. 1892.1; Kubo, 

I. Add. 1906.1; Loeb, J. Add. 1891.2. 

For effects of extirpation of canals and 
otoliths in the asymmetrical flounder, un- 
favorable to otolith hypothesis, see Lyon, E. 
P. in Amer. Journ. Physiol,, 1899, vol. iii, 
pp. 98-104. 
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Hearing — ConVd. 

The ear as an organ for the perception of 
movements in the surrounding water, Tiill- 
berg, T. F. 1903.1. 

Centers of localization of static sense in 
brain. Reisinger, L. 1915.1. 

Effects of electric current on equilibrium, 
Alluaud, C. & Vl^s, F. 1911.1. 

Equilibrium considered due to fins. 
Gouriet, E. 1864.1, 1866.2; Houssay, F. 
1909.1, .2, Add. 1912.1; Osburn, R. C. 
1906.1. 

Equilibrium considered due to action of 
both fins and air bladder . Muller, J. 1845.1. 

The skin, lateral-line organs and ear as 
organs of equilibrium. ★Parker, G. H. 
Add. 1905.1. 

HEART OF FISHES 

For the other vascular organs, see Circula- 
tory system. 

For the coronary arteries and the lymphatics 
of the heart, see under Circulatory system. 

For the “ caudal heart,” a pulsating lymph 
vessel, see Lymphatic system under Circulatory 
system. 


Aubert, H. 1855.1. — Lepidosiren. Robert- 
son, J. I. 1913.1. — Alosa. Senior, H. D. 

1909.1. — Salmonidce. ★Sobotta, J. 

1894.1, 1902.1. — Lophobranchii. Weber, 
A. 1906.1, 1906.4. 

Histology and histogenesis of heart. 
Elastic fibers. Pogonow.ska, I. 1911.1; 
Gregory, E. H. Add. 1897.1; Schumacher, 
S. Add. 1898.1. 

Endocardium, the epithelial lining of the 
heart, origin. Holbrook, A. T. 1894.1; 
Stricht, O. 1896.2. 

Histogenesis of myocardium, heart-muscle, 
muscle-fibers, etc. Boeke, J. 1903.3; 
Gulliver, G. 1842.1; Macallum, A. B. 
1897.1; Retterer, E. & Leli^vre, A. 
1909.2; Schockaert, A. 1909.1; Stannius, 
F. H. 1853.1. 

Inneiration of the heart. Distribu- 
tion of nerve fibers, ganglia, etc. Bottazzi, 
F. 1901.1; Sala, L. 1910.1; Vignal, W. 
V. 1880.1. 

Cardio-regulatory nerves. — Present in 
Ichthyomyzon. Carlson, A. J. 1906.1. — 
Absent in Bdellostoma. Greene, C. W. 


Anatomy and morphology of heart. 
For a general treatise on the comparative 
anatomy of the vertebrate heart, see ★Rose, 
C. 1889 . 1 . 

Miscellaneous and general. Braeunig, K. 
1904.1; Dollinger, I. 1811.1; ★Dogiel, 
J. 1910.1; Gegenbaur, C. 1865.2; Hoyer, 
H. 1900.1; Hyrtl, C. J. 1859.2; Kerr, 
J. G. 1913.1; Marceau, E. 1902.1; 
Muller, J. 1845.4; Sabatier, C. P. 1873.1; 
★Tiedemann, D. F. 1809.1; ★McWilliam, 
J. A. Add. 1885.1. 

Anatomy of the heart in Elasmobranchii. 
Frangois-Franck, C. A. 1913.1. — Chi- 

maera. Lankester, E. R. 1879.1. — Raja. 
McQueen, J. M. 1913.1; Parchappe, M. 

1848.1. 

Morphology of heart in various fishes, 

— Dipnoi. Boas, J. E. 1880.1. — Polyo- 
don. Danforth, C. H. 1912.1. — Gadus. 
Jourdain, S. 1867.2; Lubach, D. 1867.1. 

— Teleosts. Kasem-Beck, - & Dogiel, J. 
1882.1; Keith, A. & Flack, M. 1907.1. — 
Ceratodus and Protopterus. Lankester, 
E. R. 1879.1. — Acipenser. Parchappe, 
M. 1848.1. — Ammoccetes and Petromyzon. 
Vialleton, L. 1903.1. 

Internal structure of heart in Plagio- 
stomes and Ceratodus {figures). Gannan, 
S. 1913.1. 

Development and embryology. 

Special researches. — Cavity, manner of 
formation. Ryder, J. A. 1885.10. — First 
anlage. Mollier, S. Add. 1906.1. 

Development of heart in Cyclostomata. 

— Petromyzon. Hatta, S. 1897.1; Keiser, 
W. Add. 1914.1. — Cydostomes, Ganoids, 
Selachians. ★ROckert, J. <fe Mollier, S. 
Add. 1906.1. 

Development in Elasmobranchii. ★HoflF- 
mann, C. K. 1892.1, 1893.2, Add. 1892.1; 
Mayer, P. 1887.1; Rhckert, J. 1888.1. 

— Raja. Weber, A. 1908.1. 

In Teleostei {and Lepidosiren) . Borc6a, 
J. 1909.3; Mollier, S. 1906.2. ^Esox. 


1900.1,1902.1. — Origin in brain. Kreidl, 
A. 1899.1. 

Cardio-regulatory nerves, chiefly the vagus, 
experimental researches on inhibition, etc. 
Cadiat, L. O. 1879.1; McWilliam, J. A. 
1884.1; Mills, T. W. 1886.1; Hemmeter. 
J. C. Add. 1914.1, .2. 


Physiology: experimental researches 
on heart action in fishes. 

For a general treatise on the physiology of 
the heart of fishes, see ★Tschennak, A. 

1909.1. 

Results of experimentation on the heart 
action of — Selachii. Baglioni, S. 1906.2; 
Franpois-Franck, C. A. 1913.1; Meyer, 
J. 1910.1. — Bdellostoma. Carlson, A. J. 

1904.1. — Teleostei. Kasem-Beck, - & 
Dogiel, J. 1882.1; Knox. R. 1822.1; 
Kolff, W. M. 1907.1-1908.1; MeWdham, 
J. A. 1884.2, Add. 1884.1, 1885.1; Thesen, 
J. E. 1896.1. 

CdTdiac rhythm^ general accounts. Batke, 
H. 1898.1; ★Dogiel, J. 1910.1; MiUs, 
T. W. 1886.1; Mines, G. R. 1913.3; 
Boyle, R. Pre-Linn. 1670.1. 

Effects of temperature on heart action. 
Bab4k, E. & Hepner, J. 1912.1; Poh- 


manti, O. 1911.4. 

Various unclassifiable experimental phys- 
iological papers. — Influence of spinal 
row. Clift, W. 1815.1, .2, 1816.1. — 

ity of heart in a shark. Dawson, John, 

1852.1. — Influence of activity. Mines, 

G. R. 1913.1. — Continuation after as- 

phyxiation. Polimanti, O. 1914.1. 

Effects of various reagents. — 
of urea, Selachii. Baglioni, S. 1905.1, 

1906.1. — Dependence upon oxygen. Loeb, 

J. & Wasteneys, H. 19 ^ 2 . 2 . — 

U) electrolytes. Mines, G. R. 1907.1, 1911.1. 

fffiiruijyn to concentration of sea water. 


Schively, M. A. 1893.1. 

For the effects of saline solutions on car- 
diac activities, see Alkaline media under 


Physiology. 
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For the influence of poieone on the heart 
action, see Drugs, alkaloids, etc., under 
Physiology. 

F or in^}u>d8 of recording the action of the 
heart by electro-cardiography, see Technique 
and methods. 

PABTS OF HEART 

Chambers of the heart of fishes. 

Bulbus arteriosus, anatomy and physi- 
ology. Carlet, G. 1876.1; Favaro, G. 
1911.1; Gegenbaur, C. 1865.2, 1866.2. 

Conus arteriosxts, anatomy and morphol- 
ogy in — Butirinus. Boas, J. E. 1879.1. 
— General. Favaro, G. 1911.1; Gegen- 
baur, C. 1891.1. — Ceratodus and Proto- 
pterus. Lankester, E. R. 1879.1. —Mega- 
lops. Senior, H. D. 1907.1, .2, .3. — Se- 
lachii, Chimceroids and Ganoxds. Stohr, P. 
A. 1876.1, 1877.1. 

Sinus xencsus, development and physiol- 
^QV' — Pulsation in Anguilla. Delchef, 
J. 1905.1. — Development of walls. Lafite- 
Dupont, J. 1910.1. 

Truncus arteriosus. Development. Greil, 
A. 1903.1. 

Ventricle, structure of. Rathke, M. H. 

182d*2)«3« 

pericardium, or pericardial sac. — 
Help in formation of '‘diaphragm." Ber- 
telli, D. 1898.1. — Pericardial communi- 
<Mti^ wiih peritoneum in Elasmobranchii. 
Delaroche, F. E. 1808.1. 

Valyes, structure, development, and ac- 

Favaro, G. 1911.2; Pettigrew, J. B. 
looo.l* 


HERMAPHRODITISM 


The following summary accurately represen 
the exisUng state of knowledge with regard 
hermaphroditism in hshes. There is no cor 
prehensive treatise on this subject known 
iw and no other Account contains more inform 
non than the present. 

For the normal structure of the reproducti- 
organs, «es under Uiinogenital system. 

The occurrence of hermaphrodite genit 
glantte in fishes (especiaUy in the Teleoste 
is widespread. 

^wninative summary of hermaphr 
dttj^ in fishes, is ★Howes, G. B. 1891. 
Other general accounts, with collations . 

1912.1; Syrsl 

S. 1876.2; ★Weber, M. 1884.1. 

Dtscuesions of phylogenetic derivation 
n^maphrodxtism. Howes, G. B. 1891 
MMterman, A. T. 1896.2. 

t or unclassified papers < 

n^rmap^o^ism. Con, C. J. 1906. 

A. J. 1897.1; Martens, E. 1879.2; Starck 
J. H. Pre-Lmn. 1700.1. 

^^l^yzon, Anguilla, and Congi 
tho^ht fo oe hermaphroditic and self-fe 
tUxsing, Home, E. 1823.1. 


, there are intergradations, the 

oUo^nng two subdivisions may be main- 
Uined, namely Functional, and Terato- 
logical hennaphroditism. 


Functional Hermaphroditism 

Being normal in the forms mentioned, 
in that the functional production of both 
ova and spermatozoa takes place. It 
seems to be now generally accepted that 
in these forms, hermaphroditism is the 
regular mode of reproduction. 

CYCLOSTOMATA 

"Myxine glutinosa is a protandric her- 
maphrodite [anterior end of gonad {ovotestis) 
being male, and posterior, female]. Up to a 
body-length of about 32 or 33 centimeters, 
it is a male, after that time it produces ova." 
Nansen, F. 1887.1 (p. 29). 

Cunnin( 7 /iam concluded that young "fe- 
males are nearly, but not quite always her- 
maphrodite, and that the testicular portion 
normally disappears as the eggs become 
more mature." Cunningham, J. T. 1887.4 
(p. 73). 

These conclusions were questioned and 
differently interpreted by Dean, B. 1899.6 
(p. 227). 

The subject has been reviewed and the 
original conclusions of Nansen maintained, 
by ★Schreiner, K. E. 1904.2. 

Although denying protandric herma- 
phroditism, Cole says, " every adult Myxine 
is hermaphrodite, but either predominantly 
male or female . . . [having] either a 
mature testis and a rudimentary ovary, or 
a mature ovary and a rudimentary testis." 
Cole, F. J. 1905.2 (p. 324). 

Similar conditions in the brook lamprey 
{Lampetra) are reported by Okkelberg, P. 

1914.1, who states "a juvenile herma- 
phroditic condition occurs normally" and 
that "all the hermaphrodites develop into 
males." 

Of forty-nine larval forms of Petromyzon 
examined, one-fourth showed hermaphr exilic 
characters, according to Lubosch, W. 

1903.1. 

The occurrence of a characteristic ovum 
among the spermatozoa in the testis of 
lampreys {Petromyzon), has been inde- 
pendently noted by Beard, J. 1893.1. and 
Ward. R. H. 1897.1. 

J. L. Cone! (Joum. Morph. 1917, vol. 
29, p. 133) after studying the urinogenital 
system believes it “ impossible that Myxine 
can be a protandric hermaphrodite." 

TELEOSTEI 

Serranus cabrilla, S. hepaius, and S. 
scriba, described as being functionally 
hermaphroditic, and self -fertilising through 
the simultaneous expulsion of ova arid 
sperm. Dufoss6, A. 1854.1. These {ana- 
tomical) observations seem to be corroborated 
by Brock, J. 1878.1 (p. 568). 

In Chrysophrys auraius {Sparidos), in- 
variably hermaphroditic, the male and fe- 
male genital products ripen altematelv. 
Brock, J. 1878.1. 

Protandrous hermaphroditism suggested 
for the cyprinid, Scardinius erythroph- 
thalmus. Stephan, P. 1901.1. —Com- 
ment on this. Roule, L. 1902.3. 
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Hermaphroditism — Cant'd. 

Teratological Hermaphroditism 

In these forms, hermaphroditism is 
only occasionally met with and is thus an 
abnormal or teratological condition. 

As contrasted with conditions in other 
groups of vertebrates where “the domi- 
nant condition is that of replacement of 
one of the two testes in an ovary, or vice 
versa, in the Teleostei it is that of dif- 
ferentiation of the same gland into or- 
ganically continuous ovary and testis.” 
Howes. 

Recorded instances of hermaphro- 
ditism, in the fishes listed below. 

In general, the literature is limited to 
anatomical descriptions. Actual expul- 
sion of both sperm and ova from the same 
individual has to our knowledge not been 
observed, although it doubtless occurs. 

A few older records additional to these 
will be found in ★Weber, M. 1884.1. 


CEPHALOCHORDATA 

Of twenty-five gonads on the left side of 
an Amphioxus, one is an ovary and all 
others are testes full of sperm. Goodrich, 
E. S. 1912.1, 1913.1. 

A male specimen of Amphioxus withforiy~ 
three gonads shows one, the fifth anterior 
left gonad, containing ova. Orton, J. H. 

1914.1. , ^ . 

Langerhans stated that he detected the 

tails of sperm among the ovarian ova of 
Amphioxus. Langerhans, P. 1876.2 
(p. 326). 

^ SELACHII 

A female specimen of Raja clavata pre- 
sented a small testis on the left side. Hoek, 
P. P. 1894.1. 

A female of Scyllium stellare showed on 
the right side a testis without a duct. 
Vayssi^re, A. & Quintaret, G. 1914.1. 

TELEOSTEI 

Burbot (Lota); recorded cases of her- 
maphroditsm. Jarvi, T. H. 1909.3,^; 
Luther, A. F. 1909.2; Pipping, J. G. 
1800.1; Sandman, J. A. 1909.2; Schnei- 
der G. 1903.13. T- V 1 A T 

Carp (Cyprtnus carpio). Jackel, A. J. 

1867.1; Alischer, S. Pre-Linn. 1720.1; 
BrOckmann, F. E. Pre-Linn. 1734.1; 
Morand, S* Pre-Linn. 1740.1. Schwalbe, 

- Pre-Linn. 1734.1. 

Eel (Anguilla ) ; alleged hermaphroditism. 
Ercolani, G. B* 1871.1—1872.2; Nardo, 

G. D. 1871.2; Anon. 7. , 

Gadidce; hermaphroditism recorded in 
the — Cod (Gadus morrhua). Halbertsma, 

H. J. 1864.1; Hefford, A. E. 1907.2; 
Hoek. P. P. 1890.4; ★Howes, G. B. 
1891 i; Masterman, A. T. 1895.2; 
Smith, John A. 1867.9, 1870.1; WiUiam- 
son, H. C. 1906.2. ^Whiting (G. mer- 
langus). Debierre, C. 1887.1. 

(Molva vulgaris). Kyle, H. M. 1897^. 

— Haddock (G. ceglefinus). Smith, W. R. 

1891.2. 

Herring (Clupea haren^us ) ; cases of 
hermaphroditism. Freund, L. 1909.1; 


Malm, A. W. 1865.2, 1873.1, 1877.3, .4; 
★Miinter, J. A. 1877.1; Pidgeon, D. 
1898.1; Sandman, J. A. 1906.6; Sjo- 
berg, H. R. 1911,1; Smith, John A. 
1870.1; Smitt, F. A. 1882.1; Southwell, 
T. 1902.2; Vogt, C. C. 1882.1; Yarrell, 
W. 1845.1; Langrand, E. Add. 1914.1. 

Perch, chiefly Perea fluvialilis. Her- 
maphroditism recorded. Halbertsma, H. 
J. 1864.1; Hoek, P. P. 1890.5; Ivanxov, 
N. 1893.1; Skogman, A. 1910.1. 

Salmonidce, cases of hermaphroditism. 

Couch, J. 1868.1; Simpson, J. Y. 1839.1; 
Stewart, C. 1891.2. 

Cases of hermaphroditism in — Shad 
(Alosa). Fowler, H. W. 1912.2. — Ru- 
iilus. Fuhrmann, O. 1909.2, 1910.1. 

— Sargus annularis. MacLeod, J. 1881.2. 

— Mackerel (Scomber). Malm, A. W. 

1873.1, 1874.4, 1877.3,.4; , Stewart, C. 

1891.1 — Fundulus majalis. Newman, 

H. H. 1908.2. —Mugil. Orlandi, S. 

1902.1. — Neomoenis andOcyurus. Po^i 

F. 1870.2. — Gasterosteus. Schneide^ G. 

1904.16. — Sargus and Smarts. Stephan, 
P. 1902.1. 


HIBERNATION 

Hibernation oy winter sleep, the torpid 
condition in which fishes survive the low 
temperatures and lack of food during 
winter. 

Miscellaneous. Carradori, G. 1^7.1 ; 
Cunisset-Camot, - 1909.1; Schubart, A. 
1913.1; Sundvik, E. E. 1895.1; Zuntz, 
N. 1905.1; Anon. 728. —Due to 
menial conditions in winter. ★Knautne, iv. 

1899. L 

Hibernation oj various fishes. — 
Borodin. N. A. 1906 2; Supmo, F. 19111. 
.2. —Black bass. HenshaU, J. A. 

— Hippocampus. Rusconi, M. loiy.i* 
For^the manner in which fishes 
the dry season of tropical countries, see 

Aestivation. 

HISTORICAL MATTER 

For Historical matter concemng 
jects, see under such topics as Fisheries, Piscicui 

^“fo^W history of ichthyology. «« 

Fot KP^uctions of ancient figures of fishes. 

***For°lSeSisT superstitions, etc., see under 

^^^r^^^slies of the Bible, see Theology. 

For a valuable recent 

treating of the part life 

fishing in the economic and rel^^ J 

of the Greeks and 

Assyrians, J^,and earUest 

Radcliffe. “ Fishing from the earn 

times.” London. 102L Q^^ixote." 

Animals .RTi ^ — The 

Colmeiro y Eastman. 

German wrMngs on an^V^J^ 
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General treatises. Histo-rics of natural 
sciences from the earliest times to the present. 
★Caru 3 . J. V. 1872.1, 1880.1; ★Cuvier, 
G. IMl.l; Dannemann, J. F. 1896.1; 
Haeckel, E. H. 1908.1; Jaeger, O. 1897.1; 
★Locy, W. A. 1908.1; ★Miall, L. C. 

1911.1, 1912.1; ★Osborn, H. F. 1894.1; 
Spix, J. B. 1811.1; Wimmor, J. 1903.1, 
1905.1; Woodward, B. B. 1905.1. 

Greek and Roman ichthyology. 

Three fishes of the ancients: Lucerna, 
Charax, and Hyaena. Bouros, G. 1840.1. 

— ForGlanis of ancientGreeks and Romans, 
see Parasilurus. 

Natural history knowledge of the ancients. 
Eastman, C. R. 1905.4; Pleyel, J. 1905.1; 
Schneider, J. G. 1782.1, 1783.1; Schvarez, 

G. 1862.1; Sophocles, E. A. 1860.1; 
★Strunz, F. 1904.1; ★Voigt, G. 1893.1; 
★ Lenz, H. O. Add. 1856.1; Schneider, K. 
Add. 1892.1. 

The Pre-Aristotelians. Mieli, A. 1916.1. 

— Review of this. Thompson, D. W. 

1916.1. 

Reference should be made in the Pre-Linn. 
section to the following classical writers, 
most representative of their time, .^lian, C. 
1533.1; ★Aristotle. 1476.1; Arrian, F. 
1508.1; ★AthensDus, N. 1514.1; Caesa- 
rius, J. 1518.1; Cassiodorus, M. A. 1579.1; 
Figulus, P. N. 1492.1; Homer. 1488.1; 
★Oppian. 1478.1; Ovid 1471.1; ★Pliny, 
C. *1469.1; Pollux, J. 1608.1; Solinus, 
C.J. 1475.1; Suidas, - 1499.1 ; Theoc- 
ritus. 1678.1. 

Mediaeval knowledge. Popular trea- 
tises on science in the Middle Ages. Moule, 

H. M. 1868.1; Pouchet, F. A. 1853.1; 
Wright, T. Add. 1841.1. 

Bestiaries (MSS.) of the 12th and 13th 
Centuries. Morgan, J. P. 1906.1; Anet, 
C. Add. 1913.1. — Codex Ricardiano, 

1357. McKenzie, K. 1905.1. — Eebasis 
captivi. 940 . Voigt, E. 1875.1. 

Reference should be made in the Pre-Linn. 
section to the following representative writers 
of the Renaissance. Albertus Magnus 
1478.1; Cardano, G. 1550.1; Cirino, A. 
1653.1; Clusius, C. 1605.1; Freigius, 
J. T. 1579.1; Massarius, F. 1734.1; 
Musurus, M. 1515.1; Phile, M. 1533.1. 

Modem period. History of zoology. 

— In Austria, 1860-1900. Steindachner, 
F. 1901.2. — In America. Wilson, H. V. 

1912.1. 


HYBRIDS AND HYBRIDIZATION 

Among Ashes, hybrids have been recorded 
only from the Teleostei. 

For the short life of spermatozoa in water 
after their expulsion, whicn has been suggested 
as an ad^tation for the prevention of hybridiza- 
tion, see Duration of virility under Spermatozoa. 

For general treatises with enumeration 
of hybrids in all groups of animals {ac- 
counts of fishes rendered obsolete however by 
the present list), consult ★Ackermann, K. 
1898.1; Day, F. 1890.1; ond Suchetet, 
A. 1888.1 {vol. 24 of Revue Q. S.). 


Cross-fertilization Experiments 

Fertilization of ova with spermatozoa of 
remotely related forms. In general, de- 
velopment of such heterogenic hybrids 
ceases during cleavage stipes. 

I'on’oMS experiments with marine fishes. 
Appellof, A. 1894.1; Fulton, T. W. 
1890.2; List, J. H. {Labrida) 1887.1; 
McIntosh. W, C. 1891.3. 

Individuality of maternal and paternal 
chromosomes in hybrids. Moenkhau.s, W. 
J. 1903.2-1911.1; Morris, M. 1914.1; 
Hertwig, G. & Hertwig, P. Add. 1914.1. 

Heredity of pigmentation in hybrid.^. 
Bancroft, F. W. 1911.1, 1912.1; Bataillon, 

E. 1900.7; Loeb, J. Add. 1898.1. 

Heredity as exhibited by hybrids. New- 
man, H. H. 1908.1, 1910.1-1915.1. 

A recent paper " The initial block to 
normal development in cross-fertilized 
eggs by Edith Pinney, relating experi- 
ments with eggs of Fundulus and reciprocal 
crosses between Ctenolabrus and Prionotus, 
appears in the Journal of Morphologj’, 
1922, vol. 36, pp. 401-415, 2 pis. 

Qenetical Work 

The only researches on hybridizing fishes 
from the viewpoint of modern genetics, 
known to us. are the experiments with 
Poeciliidce, cited below under ★Gerschler, 
M. W. Add. 1914.1-1914.3. 

Some of the results of this work are dis- 
cussed under Sex-determination under 
Embryolo^. 

For various statistical “ racial studies,” 
which involve breeding experiments u'ith 
fishes (Zoarces, Lebistes, and Salmo fario), 
consult the series by Johs. Schmidt, in the 
Journal of Genetics, 1918, vol. 7, pp. 105- 
118; 1919. vol. 8. pp. 147-153; 1920, rol. 
9. pp. 61-67; 1920, rol. 10. pp. 170-191. 
These are summaries of articles appearing 
in the “ Comptes-Rendus des travaux du 
Laboratoire Carlsborg, Copenhagen.” 

They tend to show that “ racial char- 
acters” are of genotypical or hereditary 
constitution. 

Hybrids in Cyprinidzs 

Occurring under -natural conditions ex- 
cept where noted. More hybrids have been 
recorded from this family than any other, 
and with few exceptions are European. 

Faunal treatises i-ncluding accounts of 
hybrids of Cyprinidae. ★Fatio, V. 1882.1; 
Regan, C. T. 1911.8; Siebold, C. T. 
1863.1; Smitt, F. A. 1893.1. 

Miscellaneous papers on German hybrids 
of Cyprinidoe. Bade, E. 1904.1 ; Heincke, 

F. 1892.1; Knauthe, K. 1896.6, 1902.3, 
1903.1; Leonhardt, E. E. 1903.1. —Gold- 
fish hybrids. Lefebre, A. 1881.2; Stoll, A. 
A. 1907.1. 

List of recorded hybrid forms, with names 
given them by systematists under the as- 
sumption that they were natural species: 

Abramis hrama X Rutilits {Leuciscus) 
ruiilus. (Abramis buggenhagii of Bloch; 
A, leuckartii of Heckel; Abramidopsis of 
Siebold). — Synonymy. Fatio, V. 1882.1 
(p. 347). — A. leuckartii believed to be 
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hybrid of A. brama and Leuciscus sp. Kner, 
R. 1864.1. — Occurrence in Germany and 
Finland. Grube, A. E. 1867.1; Krauss, 
F. 1863.2; Luther, A. F. 1904.1; Sten- 
roos, K. E. 1893.1, 1895.1; Westerlund, 
A. 1898.1. 

Abramis melanops X Rutilus rutilus, 
(Abramidopsis rhinosimus of JiXckel), 
Jackel, A. J. 1869.1. 

Abramis brama X Scardiniv^ erythroph- 
thalmus. ''White roach'" of Lough Erne, 
Ireland. Regan, C. T. 1908.14. 

Albumus alborella X Leuciscus^ cave-^ 
danus. From Lake Lugano. Fatio, V. 

1905.4. 

Albumus lucidus X Leuciscus cephalus. 
(Alhumus dolobratxkS of Hollandre.) Syn- 
onymy. Fatio, V. 1882.1 (p. 452). 

Albumus lucidus X Leuciscus leuciscus. 
Recorded. Leonhardt, E. 1904.15. 

Albumus lucidus X Leucasjnus deli- 
neaius. Artificially induced fertile hybrids 
(^Albumus leydigii), Knauthe, K. 1893.2, 
4 1895 4. 

Albumus lucidus X Rutilus rutilus. 
From R. Nene, England. Giinther, A. C. 

1889.5. . 
Albumus lucidus X Scardinxus ery- 

throphihalmus. Albumus rosenhauerx of 
Jackel, A. J. 1865.1, 1866.1. 

nopsisalbumiformisofBeiieci^e, B. 1884.1. 

Blicca bjoerkna X Albumus luMus. 
(Bliccopsis albumiformis of Siebold). 
kckel, A. J. 1864.1-1866.1. ^ Considered 
hybrid of B. bjoerkna and Abramis brama. 
Knauthe, K. 1895.1. 

Blicca bjoerkna X Leuciscus meiding^, 
{Bliccopsis melanopterus ofJdckel). Jackel, 

A. J. 1869.1. 

Blicca bjoerkna X Rutilus rutilus. 
(Ahraviis abrairiKhTutilus of Hollandre^ 
Bliccopsis of Siebold)* Synonymy. Fatio, 
V 1882,1 (p. 387). — Status. Gensoul, J. 
1908.2; Vutskits, G. 1907.1, 1913,1. 

Believed to be a hybrid between Abramis 

sp. and L. rutilus or S. ery throphihalmus. 

Kner, R. 1864,1. ^ j- • /r • \ 

Blicca bjoerkna X Scardinius (Leuciscus) 
erythrophthalmus. (Bliccop^ 
thalmoides of J&cket). 

(p. 376); Jackel, A, J. 1864.1; Knauthe, 
K 1895 2. — Occurrence in Finland. 

Luther, A. F. 1901.1; Stenroos, K. E. 
1896.1. 

Carassius auratus X Barbus conchonius. 
Artificially indited. Leonliardt, E* E. 

1905.21. . r. r 7 • 

Cyjyrinus carpio X Barbus vulgaris. 

Recorded. Defay, — 1785^.1. 

Cyprinus carpio X Carassius auratus. 

Artifi<kally induced. Fischer, F. 1880.1. 

Cyprinus carpio X Carassius vulgaris. 
(Carpio koUarii of Meckel). —Ccmsidered 
a distinct form, C. koUarii. Heckel, J, J. 
1836.3: Heckel, J. J. & Kner, R. 1868.1; 
Kner, K. 1864.1. — Shown to be a hybrid. 
★Dybowski, B. J. 1864.1. ^Synonymy. 
Fatio, V. 1882.1 (p. 198). —Fertility. 
Knauthe. K. 1893.4. 1895.4. 


Cyprinus carpio y. Tinea vulgaris. Arti- 
ficially produced. Friedel, E. 1880.2 (p. 
333). 

Leuciscus agassizii X Chondrosioma 
nasus. (Chondrosioma rysela of Agassiz). 

— Synonymy. Fatio, V. 1882.1 (p. 724). 

— Occurrence. Murisier, P. 1911.1. 
Lewdscus cephalus X Chrondrostoma 

nasus. Description. Fatio, V. 1882.1 

(p. 706). ^ ^ 

Leuciscus aula X Scardinius erythroph'- 
thalmus. From Logo di Varano, Italy. Bel- 
lotti, C. 1904.1; Chiappi; T. 1902.1. 

Rhodeus amarus X Leucaspius delt- 
neatus. Recorded. Knauthe, K. 1896.1. 

Rutilus rutilus X Scardinius erythropt^ 
thalmus. (Scardiniopsis anceps of Jdckel). 
Gensoul. J. 1908.2; Jackel. A. J. 1864.1, 
1865.1. 

Hybrids In Pleuronectlds 

Alleged or supposed hybrids, chiefly ex- 
isting under natural conditions. 

Faunal treatises including accoun^ of 
supposed hybrids from Baltic and N<^th 
Seas. Mobius, K. & Heinke, F. 1883.1; 
Smitt, F. A. 1893.1. v, t 

Pl^TOTi6Ci€S limdndd X Pl€!UTontctc9 

fiesus. Day, F. 1885.7. 

Pleuronectes platessa X Pleuronectes 

limanda. Duncker, G. 1892.2. 

Pleuronectes platessa X Pleuronectes 
fiesus. (By artificial fertilization). Kyle, 

H. M. 1900.4. _ , 

Pleuronectes platessa X Rhombus maxi- 

mus. Krause, K. E. 18^3.1. 

Rhombus maximus X Rhombus uevis 
(R. hybridus of Malm), pcmrrence in 
nature, of turbot and bmU 
E. W, 1893.3; Malm, A. W. ^ 

Artificially produced. McIntosh, W. 

1891.3. 

Hybrids in PoscUlid* 

Hybrids in these viviparous 
duced through crossxng aquarium fis^ 
Because of superfaHation, many f^^ 

references to aUeged 

Xiphophorus helleri X 
maculatus. Male Xiph. j 

female Platyp. Haffner C. 191^4. ^13g. 

Note on this. Wolterstorff, W. u- 
1913 1 — The reciprocal cross: female 

Xiph. ‘and male 

oth^ crosses. ★Gerschler, W. M. Add. 

pin^ Male Pacilia. Scheljuzhko, L. 

citations {paray om^ro^ f^s) 

under Fischer, M. 1911.1: ^ey. ^1910.1, 
Starkloff. C. 19.13-1: 

leged hybrids. 

Hybrids in Salmonidse 

With the exception cited below, of 

schiffermmeH occurT^^tur^^ 

^:;^:H^eaU bt ^r'^lZTthrU artificial 
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fertilization by the fisk-cullurists. The 
Salmonidce have always occupied their 
chief interest. 

The centers of such hybridization have 
been the experiments of Sir James Mait- 
land at Howietoun recorded by Day and 
those of Seth Green of the New York hatch- 
ery, cited below and further recorded by R. 

B. Roosevelt in Proc. Amer. Assoc. Adv. 
Science, 1884, vol. 33. pp. 510-515. 

Miscellaneous and unimportant items. 
Baird. S. F. 1873.18; Green, S. 1879.2, 
1880. 2,.4; Grieg, J. A. 1906.1; Hallock, 

C. 1873.5; Mather, F. 1876.6; Rasch, 
H.H. 1867.2; Smith. E. V. 1915.1 ; Anon. 
387. 

Experiments of Sir J. R. Gibson-Mait- 
land at Howietoun, near Stirling, Scotland. 
★Day, F. 1884.6, 1885.5, .8, 1887.1, 1888.1, 

1890.1. — Notice of this work. Behrens, 
G. 1885.1. 

List of hybrid forms, all reared to ma- 
turity unless otherwise stated: 

Oncorhynchus tschawytscha {milt) X Sal- 
velinus fontinalis {eggs). Four-year old 
females developed eggs too large to void and 
evidently infertile. Green, S. 1882.1; 
Roosevelt, R. B. 1880.1, 1881.1. 

Orw.OThynchus sp. X Oncorhyru:hus sp. 
Crosses between various species, fry only. 
Richardson, J. A. 1906.1. 

Salmo salar X Salmo fario. Infertile 
hybrids product — at Hiiningen, Alsace. 
Arens, C. 1894.1; Haack, H. 1880.6, 

1894.1. — at Winkelsmuhle near D^sel- 
dorf. Overbeck, G. 1880.2. — Review of 
these experiments. Leuckart, C. G. 1882.1, 
.2. — Three-year old hybrids developed 
eggs, in simi^r cross of Lochleven trout 
{eggs) and salmon. Day, F. 1882.4, 1885.8. 

Salmo fario X Lota marmorata. By arti- 
ficial fertilization. Fraas, C. N. 1854.1. 

Salmo fario X Salvelinus fontinalis. 
Lochleven trout eggs with brook trout milt. 
Hybrids fertile. Day, F. 1882.9, 1884.6, 
1885.8. 

Salmo fario {including Trutta lacustris) 
X Salvelinus salvelinus. — This cross first 
produced at Bdrau near Gmunden, Austria. 
Kner, R. 1865.4. — Produced at variolas 
localities in Germany and Russia. Arens, 
C. 1893.1; Haacke, J. W. 1893.1; 
Knoch, J. Add. 1884.1. — Salmo schiffer- 
miilleri Bloch, {Silberlachs) because of 
similarity of bred examples, considered a 
sterile hybrid possibly of this cross. Fitz- 
inger, L. J. 1875.1. — 1876.1. 

Salrrvo fario X Salvelinus umbla. Crossed 
in France. Bruyant, C. 1910.1; Crettiez, 
J. 1906.1. — This hybrid rec'd at U. S. 
Nat. Museum from Norway. Bean, T. H. 
1889.20, Add. 1889.1. 

Salmo irideus X Salvelinits fontinalis. 
Sterile hybrids. Zalsman, P. G. 1914.1. 
— Supposed hybrids from Wytheville sta- 
tion. Bean, T. H. Add. 1889.1. 

Salmo irideus X Salvelinus umbla. 
Rairdiow trout eggs fertilized with milt of 
Ombre-chevalier. Crettiez, J. 1906.1. 

Salvelinus alpinus X Salvelinits fonti- 
nalis. Scotch charr milt and Amer. chart 
eggs. Hybrids fertile but second hybrid 


generation died before maturity. Day, F. 
1884. 6,. 8. 1885.8. 

Salvelinus fontinalis X Salvelinus aureo- 
lus. Crossed at Sunapee L. hatchery. Hy- 
brids fertile. Bean, T. H. 1910.8. 

Salvelinus fontinalis X S. {Cristivomer) 
namaycush. Crossed at Corry station, Pa. 
Bean, T. H. 1889.3, .7, .9, 1890.32, Add. 

1889.1. — Fertile hybrids at N. Y. hatch- 
ery. Green, S. 1880.2, 1882.1. 

Various hybrid fishes 

Chiefly of digeneric types, and occurring 
in nature unless otherwise stated. 

Clupea pilcftardus X Clupea harengus. 
Day, F. 1887.6. 

Clupea alosa X Clupea finta. Believed 
to produce hybrids. Hoek, P. P. 1899.1. 

Alosa sapidissima X Pomolobus pseu- 
doharengus. Alleged appearance of adults 
in Hudson R. after planting of this cross. 
Roosevelt, R. B. 1881.1. 

Alosa sapidissima X Roccus lineatus. 
Artificially produced. Ryder, J. A. 1883.1, 

1887.2. 

Salmo fario X Lota marmorata. Through 
artificial fertilizatiori. Fraas, C. N. 1854.1. 

Perea fluviatilis X Acerina cemua. 
Found in luiture and also produced by arti- 
ficial f utilization. ★Kammerer, P. 1907.2. 

Gobio fluviatilis X Leuciscus phoxinus. 
Knauthe, K. 1891.1. 

Chcenobryttus gulosus X Lepomis gib- 
bosus. Radcliffe, L. 1914.1. 

Heros facetus X Geophagus gymnogenys. 
Schiitz, R. 1912.1. 

For hybrids between pike {Esox Indus) 
and pickerel {E. reticulatus), see G. C. 
Embody, in Joum. Hered. 1918, vol. 9, 
pp. 253-256, 2 pis. Also O. W. Smith, 
The Book of the Pike,*’ 1922, pp. 185-189. 

ICHTHYOLOGY 

For histories of natural sciences including 
ichthyology, see Historical matter. 

Historical accounts. Essays on the 
history of ichthyology. Boulenger, G. A. 
1910.3; Cuvier, G. & Valenciennes, A. 
1828.1 (vol. 1); Gunther, A. C. 1910.1; 
★Jordan, D. S. 1902.5. — Reprinted in 

1905.1; ★Lonnberg, A. J. 1901.5. 

Development of A merican ichthyology. 
Gill, T. N. 1904.8; ★Goode, G. B. 1884.2, 
1888.2; Lockington, W. N. 1882.2. 

Works of a general nature 

For compendia, dictionaries, encyclopedias, 
natural histories, works of a popular or non- 
technical nature relating to hsnes, etc., see the 
section entitled General works on natural history. 

For treatises on the fauna of a definite region, 
see the desired locality under Fauna of the 
world. 

General works of a technical or precise 
nature: introductory studies, guides to 
studies, etc. 

Text in English. ★Boulenger, G. A. 

1895.2. 1904.7; ★Bridge, T. W. 1904.1; 
★Dean, B. 1895.4; Gill, T. N. 1881.1, 
1896.18, Add. 1881.1; ★Goode, G. B. 
1888.1, 1903.1; Girard, C., Suckley, G. 
& Agassiz, L. 1857.1; ★Goodrich, E. S. 
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1900.1; Griffith, E. 1834.1; Gunther, 

A. C. 1859.1, 1880.4, 1894.2, 1902.1; 
Jones. T. 1847.1; ★Jordan, D. S. 1905.1, 
1907.1; Monro, A. 1785.1, 1787.1; Rich- 
ardson, J. 1856.1; Ward, Samuel, 1770.1, 

1775.1, 1776.1; Wilson, J. 1838.1, .2. 

Text in French. Ajasson de Grandsagne, 

J. B. 1828.1-1829.2; Auboin, S. 1831.1; 
★Bloch, M. E. 1782.1, 1/85.1, .2, 

1786.1, 1801.1; Bonnaterre, J. P. 1788.1; 
Buffon, G. L. 1803.1 ; Castel, R. L. 1801.1 ; 
★Cuvier, G. & Valenciennes, A. 1827.1, 
1828.1; Daubenton, L. J. 1782.1; Du- 
m6ril, A. M. 1856.2; Dum^ril, A. H. 
1865.3; Gouan, A. 1770.1; ★Lac^p^de, 

B. G. 1795.1, 1798.1, 1803.1, 1819.2, 

1844.1, 1878.1; Sauvage, H. E. 1865.1; 
Sonnini de Manoncourt, C. N. 1803.1; 
★Valenciennes, A. 1837.1, 1850.1. 

Text in German. Bechstein, J. M. 
1797.1; ★Favaro, G. 1908.1; ★Favaro, 
G. & Mozejko, B. 1913.1; Gmelin, C. C. 
1829.1; Gouan, A. 1781.1; Gunther, A. 
1886.2; Haempel, O. 1912.1; Hepi^, 
J. C. 1782.1, 1800.1; Lac^pMe, B. G. 
1799.3, 1833.1; ★Lonnberg, A. J. 1901.5; 
Minding. J. 1832.1; Schinz, H. R. 1836.1; 
Schmid, K. 1822.1. 

Text inLatin. Broussonet, P. M. 1782.1 ; 
Goiian, A. 1770.1 ; Walbaum, J. J. 1788. 1 ; 
Wulff, J. C. 1765.1. 

Earlier works on ichthyology, in Pre- 
Linn. section. ★Aldrovandi, U. 1613.1; 
★Artedi, P. 1738.1; ★Belon, P. 1551.1, 
1553.1; Bodin, J. 1555.1; Boussuet, F. 
1558.1; ★Gesner, C. 1556.1, 1568.1. 
1563.1; Giovio.P. 1524.1, 1527.1; Klein. 
J T. 1740.1; ★Rondelet, G. 1654.1; 
★Salviani, H. 1664.1; ★WUlughby, F. 
1686.2; Anon. 734, 757, 764. 


or illustrations of 


ICONOGRAPHY 

Comprising plates 

For* the fish symbol in art, see under Mythol- 
ogy and Symbolism. . 

See also Archeology, for ancient fish paint- 
ings, carvings, etc. 

General collections. Bloch, M. E. 1786.1, 
1787.1; Biumenbach, J. F. 1797.1; Buc - 
Hoz, P. J. 1782.1; Kielsen, F. C. 1836.1; 
Lac6p^de, B. G. 1819.1; Richardson, J. 
1843.2; Reichenbach, A. B. 1838.1; 
Rosenthal, F. 1812.1; Schmidt, K. 1820.1; 
Strack,- 1819.1; Swainson, W. 1^0.1; 
Wagner, R- 1841.1; Anon. 503. -Plates 
from Cuvier's “ Animal Kingdom. Com^, 
J. A. 1832.1; Gu6rin-M6neville, F. E. 

1830.1. 


Early illustrations of fishes. Early 
fiaures of Hippocampus and Remora. 
Eastman, C. R. 1915.3, Add. 1916. 2, .3, 
1917.4; Osburn, R. C. 1915.1. — Figur^ 
of Ninth to Eleventh Centuries. Merton, A. 

1912.1. — Animal drawings in Middle 

Ages. MiUer, C. 1897.1. 

Pre-Linn. refs, to early figures. Albin, 
E. 1735.1; CoUaert, A. 1580.1; Firens, 
P. 1616.1; Edwards, G. Pre-Linn. 1743.1; 
Flamen, A. B. 1664.1; Gesner, C. 1560.1; 


Meyer, J. D. 1748.1 ; Stradanus, J. 1578.1; 
Tempesta, A. 1600.1; Willughby, F, 

1685.1. 

Plates of Biblical fishes. — Pre-Linn. 
section. C., A. 1756.1; Scheuchzer, J. J. 

1731.1. 

Atlases, Wall Charts, etc. 

Biological and zoological charts. Bur- 
meister, H. C. 1860.1; Fitzinger, L. 
1864.1; Howes, G. B. 1885.1; Keibel, F. 
1909.1; Leuckart, C. & Nitsche, H. 
1877.1; M’Alpine, D. 1881.1; M’Alpine, 
D. & M’Alpine, A. N. 1880.1; Marshall, 
W. A. 1898.2; Schmeil, O. 1905.1. 

ZiiteVs "Wandtafeln." Fossil Selachians 
and Ganoids. Pompeckj, J. F. 1900.1; 
Zittel, K. A. 1900.1. ^ . 

Austrian and German fishes. RcdJeig- 
mal, E. 1909.1; Schreiber, - 1913.1; 

Anon 386. . ^ 

Fishing scenes. Refs, in Pre-Linn. sec- 
tion. Barlow, F. 1671.1; Bol, J. 

Coenen, A. 1577.1; Cornelius, G. 1662.1; 
Laan, A. 1700.1; Lonicer, J. A. lo82.i; 
Meulen, S. 1700.1. 

Fishes of specific regions 

jisia. — Illustrations of Indian zoology. 
Gray, J. E. 18.30.1. —Collections of 
Chinese fish paintings by native artists. 

Reeves. J. 1828.1; Anon. 135. 

nese fishes. Anon. 742. — ^ 

Chine." Martinet, F. N. Add. 1780.1. 

European fishes — from Austria ana 
Germany. Redlefgmal, E. 1909.1; 
inger, C. 1785.1; Weber, J.,C. I80I.I, 
Anon. 771; Baldner, L. Pre-Linn. 1666.1. 

— British fishes. Whymper, C. 
Haecken, A. Pre-Linn. 1734.1. — Scarmi- 

kroyer. H. N. 1847.1. - Italuin 

fishes. Salviani, H. Pre-Linn. 1554.1. 

North American fishes. Agassiz, L. & 
Baird. S. F. 1889.1; Kilbourne, b. & 
G* Add* 1S79*1» 

South American fishes, chiefly Brazilm^ 

Wallace. A. R- In d.l V 

Pre-Linn. section. Maregrave, G. md.i, 

-Tomme^tar^^on'^^^^ fioures^f 

sJPsel ‘fishes. - collected by 

T Ranks. Broussonet, P. Add. 178 . 

— Sketches madeduHfW i. 

East Indian Fishe^ 1718^ l’ 

Bruyn, C. 1718.1; Renard L. 1718.1. 

^jTfilh^^^rl^r. section 
CaSy^M. 175\l; ^ 

lli;}; ^°-^fi^ificaHon^ ^of cateshy’s 
figures. Jordan, D. b- 1880.^. 

INTEGUMENT OR SKIN (OFFISHE^ 

Although the u-i'thin” the 

section IS parts are treated under 

rhSlng^De^LfeLleton.” 
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Likewise references to certain structures de- 
rived from the epidermis will be found else- 
where. such as Phosphorescent org^s under 
Luminosity, and Poison glands under Poisonous 

fishes. 

The integument in fishes, as in all 
vertebrates, consists of two layers, an 
outer epidermis (Oberhaut) consisting oi 
the modified ectoderm, and an inner 
dermis or corium (Cutis vera. Lederhaut) 
composed of the outer or superficial layer 
of the mesenchyme which is modinea 

mesoderm. 

The dermis in fishes is thin and presents few 
distinctive features. It has in consequent not 
been the subject of extensive study. WhUe 
many of the following references include the 
structure of the dermis, in general they refer 
chiefiy to the epidermis. 


Skin in general 

Miscellaneous papers on the skin o/ 
Teleosts. Batelli, A. 1880J; Leydig. F. 
1851.1; Rathke, M. H. 1847.1. 

Papers relating to the structure of the 
skin in the following Teleosts. — Murcena. 
Clark. A. 1849.1. ^ Malapterurus. 

Fritsch. G. T. 1886.1. — 

Grunelius. A. 1913.1. —Lophxus. Guitel, 

F. 1890.2. —Cyclopterus. Hase, A. 

1911.2. — Xiphias. Nardo, O. U. 

1841.2. — Salmo. Sacchi, M. 1887.1. — 

Orthagoriscus. Turner, W. J^^.l. — 

Synodontis. Vaillant, L. L. & Petrit, A. 
1898.1. — Ameiurus. "Wright, K. K- 

In the blind fish Typhlogobius, ffiere ts 
“ o highly abnormal develojmient of blood- 
vessels in the sub-epidermal portion of the 
integument ” obscuring the jngment layer 
and giving the living fish a pink color. 
This condition is presumably for the pur- 
pose of cutaneous respiration. Ritter, W . 

E 1893 1* 

No true metamerism is shown in the sfcin, 
such resemblances are due to muscular 

stresses. Grosser, O. 1905.1. 

Transplantation of patches of skin from 
the' uncolored ventral surface to the colled 
dorsal surface and vice versa in Nemachxlus 
show no changes in color of the transplant^ 
area until later immigration of chromato- 
phores from surrounding areas and re- 
sorption takes place. S^cerov, S. 1912.1. 

The skin of Anguilla, like other glandular 
structures, undergoes an excitatory varia- 
tion as a result of electrical, thermic, and 
mechanical stimulation. Reid, E. W . 
1894.2; Reid, E. W'. & Tolputt, A. G. 
1894.4. 

Cutaneous sensory papilla 

In the blind fishes (Amblyopsidce) , the 
lack of eyes is compensated by the great de- 
velopment, especially on the he^, of the 
cutaneous sensory papillce. ★Eigenmann, 

C.H. 1909.2. . . 

Although possessing eyes, the Gotnidce 
likeurise possess an extraordinary develop- 
ment of such cutaneous papUloe, whose 
arrangement is said by Sanzo to be of 
diagnostic value. ^Sanzo, L. 1911.1; 
Winther, G. P. 1874.4. 


.Verrc terminations in the epidermis. 
Fusari, R. 1901.1. 1007.1; Jobcrt, C. & 
Grandey. - 1870.1; ★Merkel. F. 1880.1; 
Retzius, M. G. 1892.4. .5; Scholer, E. 
1885.1; Schulze, F. E. 1892.1. 

For the epidermal sense organs {Haut- 
sinnesorgane) , see End organs under 
Senses and sense organs. 

THE EPIDERMIS 

The epidermis consists of two layers, a lower 
thick layer of actively dividing cells, the stratum 
of Malphigi and an outer layer of protective 
cells, the s/roium corncuw, which to replace 
wear is constantly renewed by division oi the 
cells in the lower or Malphigian layer. 

In various amphibians and reptiles this outer 
layer (periderm) is periodically shed as a whole 
but no such process occurs in fishes. 

The most comprehensive general treatise 
(in German) on the epidermis, with a full 
bibliography is ★Studnidka, F. K. 1909.1. 

Other older general treatises in German, 
are ★Leydig. F. 1879.1, and ★Maurer. 

F. 1895.1. . 7- L / 

Probably the best summary in English oj 

the literature on the epidermis of fishes is 

given in ★Reid, E. W . 1894.3. 


Ql&ndular elements 

In correlation with their aquatic en- 
vironment and in order to reduce surface 
friction bv the secretion of mucus or 
“ slime.” the epidermis of fishes is gen- 
erally rich in unicellular glandular struc- 
tures. 

Leydig (F. 1851.1). according to Reid (E. W. 
1894.3). first demonstrated the possibility of a 
secretory process in the fish skin oy the descnp- 
tion of specialized cells in the epidermis- of 
some twelve genera of fishes. To these cells he 
gave the general terra " schleimzeUen. bub- 
sequent research has shown that several varie- 
ties were included under this general term. 

” Kolben ” or club cells 

The first of the elements subsequently de- 
limited was the “ Kothen" cell or " KoU>enfor- 
mige Gebilde ” of Max Schultze (1861.2) of the 
epidermis in Petromyzon. By F. ‘E. Schulze 
(Add. 1867.1) the “kolben” cells were shown 
to occur also in Tinea, Leuciscus, Cobitis. An- 
guilla. Esox. and Silurus. and by Fritsch (O. T. 
1886.1) in Maiapterums. These are the cZu6 
ctUs of authors (‘* clavato cells of W right, R. 
R. 1884.1. p. 254). Schultze thought the ” kol- 
ben ” cells to be of the nature of nerv ous end 
organa and possibly contractile, because of cer- 
tain appearances in polarized light, resembling 
those of striated muscle fibre. Although this 
view has been upheld by Pogojeff (L. 1889.1), 
nearly all subsequent workers have agreed on 
their secretory nature. Fcettinger (A. 1876.1) 
followed their actual extrusion. The careful 
experimental work of Reid (E. W. 1894.3) on 
Anguilla, clearly demonstrates that the ‘ club 
cells produce the fine granules in the slime and 
also the threads, which are homologous with 
and resemble the threads in the slime of Myxine 
but are of finer texture. 

The most comprehensive treatise on thi 
” Kolben ” celU, with a table showing the 
fishes in which they occur or are absent is 
★Oxner, M. 1905.1. 

** Becherzellen ” or goblet cells 

The second form of secretory cell is the 
OoUet or Beckerzell. Although known as the 
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" Vesicula limpida ” of the intestinal epithelium 
by Henle as early as 1837, the “ Becherzellcn ” 
were first adequately described by Schulze 
(F. E. Add. 1867.1). The name “ Becherzellcn ” 
was first applied by this author in the “ Cen- 
tralbl. f. med. Wiss.,” no. 11, 1866. These cells 
occur in the epidermis of fishes and amphibians, 
the intestinal epithelium of all vertebrates, and 
in the “ respiratory canal ” of lung breathers. 
The “ Becherzellcn ” receive adequate treat- 
ment (bibliographic, historical, etc.) by J. H. 
List in the Arch. f. mikr. Anat., 1886, vol. 27, 
pp. 481-588, 6 pis. 

According to the researches of Reid (E. W. 
1894.3), the goblet cells supply the mucin and 
after reaching the surface and discharging their 
load, they are capable of undergoing regenera- 
tion. 

The club cells, the goblet cells, and the or- 
dinal^’ epidermic cells, are descendants of the 
palisade cells of the basal layer of the epidermis. 

Papers specifically relating to the goblet 
cells are List, J. H. 1885.1-,3; Kelly. K. 
1905.1; Oedmannson,- 1863.1; Oeffinger, 
H. 1867.1. 

Epidermis in general 

The following papers in general refer to 
the histological structure of the epidermis 
including the club and goblet cells and 
other epidermal elements. 

Epidermis of Petromyzon. ★Fcettinger, 
A. 1876.1; ★Kapelikin, V. 1897.1; 
Kolliker, R. A. 1860.6; Leuckart, C. G. 
1856.1; Loewenthal, N. 1904.1; Ma- 
renghi, G. 1903.1; Muller, H. 1864.1, .2; 
Pogojeff, L. 1889.1; Razzauti, A. 1911.1, 
1912.1; Schultze, M. J. 1861.2; ★Schulze, 
F. E. 1863.1, Add. 1867.1; Studni6ka, 
F. K. 1909.1. 

Structure of the epidermis in Protop^ 
terus. Kolliker, R. A, 1860.1; Paulson, 
O. M. 1865.1. 

Structure of the epidermis in the follow- 
ing Teleosts. — Salmo fario. Ebner, V. 

1886.1. — Trachypterus. Kaschkaroff, 

D. 1913.1, — Anguilla. Lengerken, H. 

1913.1; Reid. E. W, 1894.2,.3. — 

Teleosts. Nusbaum, J. & Kulczycki, W. 
1906.1, .2. — Schizothorax and Capeeta. 

Pavlovskii, E. 1910.1, 1911.2. — Siluridae. 
Rauther, M. 1907.1. 

Thread cells of Myxine 

The hagfish or ** slime eel,” Myxine gluti- 
nosa, derived its specific name from its well 
known habit of exuding enormous quantities of 
mucus. According to Blomfield (J. E. 1882.1), 

” two individuals thrown into a bucket of water 
are capable of gelatinising the whole wdth their 
secretion.” 

This secretion, according to Reid (E. W. 
1893.1), is derived from a double row of glands 
(schleimsacke of Muller), which are virtually 
simple involutions of the skin (epidermal in- 

E ushings into the dermis), extending along the 
elly of the animal from head to tail. Each 
gland has a separate duct to the surface. These 
structures were first described by Retzius (A. 

J. 1824.1) but more accurately by Miiller (J. 
1834.1, v). 

The secretion, before its dilution wdth water, 
possesses a milky appearance due to the presence 
of large numbers of cells, whose protoplasm has 
been converted into a single compleady wound 
thread which, after exudation, readily unwinds 
and adds to the viscosity. 


These cells, called ” Fadenkorper ” by MQller, 
were independently termed ” thread cells” by 
Blomfield. They are apparently specialized 
forms of the ” Kolben ” cells, described above, 
and develop in the epidermal lining of the 
gland. 

Papers relating to the epidermis of Myx- 
ine with the thread cells, mucous glands, 
etc. Blomfield, J. E. 1882.1; Kolliker, 
R. A. 1860.6; OTid Retzius, M. G. 1905.1. 

Chemical examination of the mucous 
secretions of Myxine shows granules pre- 
senting most of the features of a mucin, but 
which do not yield a body reducing Fehling's 
solution. ★Reid, E. W. 1893.1, 1894.1. 

Bdellostoma also encloses itself in a 
transparent, gelatinous mass having the 
consistency of thick egg albumen. Ayers, H. 

1894.1. 


ComificationB of epidermis 

In general the epidermis of fishes is 
soft and cornifications of it are compara- 
tively rare. 

Among such cornifications are the 
“ pearl organs,'* small tubercles appearing 
chiefly on the head of various Cyprinidee, 
at breeding time. Leydig, F. 1892.2; 
Reighard, J. 1903.2, 1904,1, 1910.2. 

Similar “ contact organs ** found on the 
scales or fins of the males of some Pceciliid^ 
at the breeding season, are not purely epi- 
dermal but possess an osseous or dermal 
core. Newman, H. H. 1907.1, 1909.1. 

The ” teeth " of the Cyclostomata {lam- 
preys) are comified epidermal structures. 
For references, see under Dentition. 

Deckplatte. In some embrj'onic Anamnia, 
Petromyzon and Amphibia, the ou^r layer of 
ectoderm cells may, for a time, be ciliated. The 
cilia however disappear upon the hardening of 
the superficial protoplasm of the cells of the 
stratum corneum to form a so-called cuticula. 
By Studniaka (F. K. 1897.5) this stria^d cuti- 
cular structure is termed “ Deckplatte.” 

In Lepadogastcr , the epidermis of the 
adhesive disk forms a thick cuticular plate. 
Guitel, F. 1888.1; StudniCka, F. K. 

1906.1, 1909.1. 


THE ABOENTEUM 

Underlying the dermis or corium of fishes is a 
»yer of connective tissue, the tela subcutanea. 

In many fishes, this layer contains numerous 
rysteds of guanin which form a reflecting 1®^*®** 
omposing the argenteum which produces tne 

ilvery coloration. , ^ i 

According to Ewald and , Krukenberg 
1883.1), quoted from Cunningham and Mac- 
lunn (1893.1, p. 782). ” the guamn is con- 
fined in connective tissue cells, in some cases 
1 fine crvstalline plate.3 as a lime 
?uaninkalk) (Teleostei. Ganoidei. Cyclos^ 
lata), in others in the pure condition, and tben 
; is only dead white, and has no inetalhc lustre 
jkin of Selachians).” The presence of g^amn 
kewise frequently gives a silvery appear^ce 
5 the peritoneum and the air bladder. i ne 
eautiful metallic appearance of the iris in fishes 
: due to crj'stals of guanin. . . 

The discovery of the 
uanin is due to Barr^ol (Add. 1861 . 1 ) who 

pon making a chemical examination of the 

blanc d’ablette ” or ^silvery f*) 

■acted from the skin of the ^^ak 

nd used in the manufacture of 

Bcided that this material was identical witn 


SUBJECT INDEX — MORPHOLOGICAL SECTION 


511 


the “ guaoin ” isolated by Bodo Unger from 
guano in 1845. A short time later Voit (C. 
1865.1) independently reached the same con- 
clusion. 

Early investioations on the nature of the 
silver substance, Goebel, F. 1836.1; 
Schnitzlein, A. 1836.1, Add. 1837.1; 
Wittich, W. H. 1864.1. 

Distribution of guanin in the skin of 
fishes. Bethe, A. 1895.1; ★Cuaningham, 
J. T. & MacMunn, C. 1893.1; ★Ewald, 
A. & Knikenberg, C. F. 1882.1, 1883.1; 
Prince, E. E. 1893.2; MacMunn, C. A. 
Add. 1895.1. 

For the use of guanin in making arti- 
ficial pearls, see this heading below Eco- 
nomic products under Fisheries. 

For references to the “ biological signifi- 
cance of silvery coloration," see Miscellanea 
under Coloration. 


LATERAL LINE SYSTEM 

For related structures, tee under Senses and 
sense organs; Tactile organs; etc. 

Oeneral treatises. S^de de Lieoux, P. 
(Teleosts) 1884.1; Leydig, F. Add. 1868.1. 

Development. Earliest ardage. Mitro- 
fanov, P. I. 1889.1; Wilson, H. V. Mat- 
tocks, J. E. 1897.1; Krause, W. Add. 

1906.1. — Amia. Beckwith, C. J. 1902.1, 

1907.1. — Torpedo, Coggi, A. 1902.2. 

— Selachii. Klinkhardt. W. 1905.1. — 
Lepidosteus. Landacre, F. L. & Conger, 
A C 1913 1 

Histology. Solger, B. F. 1880.2. — Cu- 
pula terminalis. 1887.1. — MacruridcE. 

★Pfuller, A. 1914.1. 

Innervation {by branches of the lateralis 
nerve). Bume, R. H. 1901.1; Leydig, F. 

1850.2. 1851.2; Schulze. F. E. 1861.1. 
Physiology, or functions, of the lateral 

line system. Bonnier, P. 1896.1; Knox, 
R. 1825.1,.2, 1827.1; Lee. F. S. 1898.1; 
★Parker, G. H. 1904.1, .2. 1905.1; Stahr. 
H. 1897.1. — Selachii. Fuchs, S. 1895.1, .2. 

— Macrurida. ★Pfuller, A. 1914.1. — 
Cyprinus. Richard, J. 1896.1. 

Structure of the lateral line system. 

Miscellaneous and general. Agassiz, J. L. 
1848.6; Beard, J. 1884.1, 1885.1; Der- 
cum, F. 1880.1; Dunn, M. 1895.1, 1901.1; 
Marsson, M. 1897.2; Sappey, M. P. 
1880.1, .2; Vogt, C. C. 1856.1. —FossU 
fishes. ColUnge, W. E. 1893.2; Wood- 
ward, A. S. 1887.7. — Earliest reference. 
Rivinus, A. Q. Pre-Linn. 1687.1. 

Larger researches. ★Allis, E. P. 1904.1; 
★Heilig, K. 1912.1; AHofer, B. 1908.1; 
Hyrtl, C. J. 1843.1; Macdonnell, R. 
1864.1; Pell, M. 1907.1; Schulze, F. E. 

1870.1, 1871.1. 

Structure of lateral line system in 
▼arious fishes. — Ammocmtes. Leuckart, 
C. G. 1856.1. 

Elasmobranchii. Ewart, J. 0. A Mitchell, 
J. C. 1895.1; Fritsch. G. T. 1888.1; Gar- 
man, S. 1888.1; Robin, C. P. 1846.5; 
Solger, B. F. 1880.1; Todaro, F. 1870.1. 
— Mustelus. Allis, E. P. 1901.1. — Spi- 
nax. Brohmer, P. 1908.2; Rund, G. Add. 

1914.1. — Torpedo. Coggi, A. 1891.3; 


Fritsch, G. T. 1894.2; Muller, H. 1852.1. 

— Chimcera. Cole, F. J. 1896.1, .2; Col- 
linge, W. E. 1895.2; Reese, A. M. 1910.1; 
Solger, B.F. 1880.1. — Squaloraja. Wood- 
ward, A. S. 1887.2. 

Ganoidei. — Amia. Allis, E. P. 1888.1. 

— Polypierus. Allis, E. P. 1900.1; Baur, 
G. H. 1896.1; ColUnge, W. E. 1893.3, 

1896.1. — Polyodon. Allis, E. P. 1903.3; 
Nachtrieb, H. F. 1902.1-1912.1. — Ad- 
penser. Baer, K. E. 1826.1; Jaquet, M. 

1899.2. — Lepidosteus. ColUnge, W. E. 

1893.1, — Ganoidei. ColUnge, W. E. 

1894.1, 1895.5; Kingsbury, B. F. 1896.1. 
Teleostei. Dantan, L. 1906.1; Leydig, 

F. 1850.1; Solger, B. F. 1878.2, 1880.1, 

1882.2, Add. 1877.2. — Murcenidce. Allis, 
E. P. 1903.1. — Cottus. Bodenstein, E. 

1883.1. — Siluridce, chiefly Ameiurus. 

Bunker, F. S. 1897.1; Fritsch, G. T. 
{Malopterurus) 1886.1; Herrick, C. J. 
1901.1; PoUard, H. B. 1892.1; Wright, 
R. R. 1884.1. — Batrachus. Clapp, C. M. 
1899.1; Jordan, D. S. 1900.2. — Icos- 
teus. Cohn, L. 1906.1. — Gadus. Cole, F. 
J. 1898.1. — Physostomi. ColUnge, W. 
E. 1895.4. ^Mugil. F6e, F. 1869.1. — 
Lepadogaster. Guitel, F. 1887.2. — Cy- 

clopterus. 1889.1. — Lophiue. 1890.1, 

1890.2, 1891.1. —Lota. Hyrtl, C. J. 1866.1. 

— Clupea. Ryder, J. A. 1890.3. — Per- 
coids. Steindachner, F. 1862.1 (U). 

SENSORY OROANS 

Which are closely associated with 
the lateral line 

AmpuUse of Lorenzini, mucous canals 
or subcutaneous pit-organs found on lateral 
and dorsal surfaces of the heads of Elasmo- 
branchs. 

Morphology, development, etc. Boll, F. 
1868.1; ★Coggi, A. 1891.2, 1902.1, .2, 
1905.1; Brohmer, P. 1908.2; Forssel, 
G. 1894.1; Johnston, J. B. 1902.5; 
★Minckert, W. 1901.1; Peabody, J. E. 
1897.1; Retzius, M. G. 1898.3; Rund, 

G. Add. 1914.1. 

As organs for pressure perception. Met- 
calf, H. E. 1915.1. 

Ampullary canals in Chimcera. Cole, F. 
J. 1896.2; ColUnge, W^ E. 1895.2. 

AmpuUsB of Savl (Sari’s vesicle), of 
the ventral surface of the head of Torpedo. 

Anatomy. ★BoU, F. 1875.1; Coggi, A. 
1891.3; Fritsch, G. T. 1894.2; Garman, 
S. 1892.4; KoUiker, R. A. 1857.4. 

LIVER (INCL UDING GALL BLA DDER) 

For associated stnietxires, see iDtestine and 
Stomach under Alimentary Tract, also Pancreas 
and Spleen. 

For the occurrence of glycogen in the Uver, 
and for the role of the fat content of the Uver 
of sharks, tee under Chemist^. 

For urea formation in the Uver, see Excretidh 
under Physiologj’. 

An/itomy and morphology, general ac- 
counts. Guillot, N. 1846.1, 1^8.1 ; Jones, 

H. 1854.1; Mierendorff, F. W. 1817.1; 
Rathke, M. H. 1826.1, .4, 1837.2; Weber, 
E.H. 1827.8; Schmid. F. C. Add. 1882.1; 
Shore, T, W. A Jones, H. L. Add. 1889.1. 
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Liver — ConCd. 

— Glandular structure. Rctzius, M. G. 
1892.6. 

Anatomy of liver in various fishes. — 
Afnmoccetes and Petromyzon. Dervieux, L. 
1898.1; Kuliabko, A. A. 1898.1. — 

Ameiurus. Macallum, A. B. 1884.1. 

— Callionymus. Pilliet, A. H. 1889.1. — 
Selachii. Pilliet, A. H. 1890.2, — Teleosts. 
Segerstrale, E. 1910.1. — Glorias. Weber, 
M. C. 1891.1. 

Development, general papers. ★Choron- 
shitsky, B. 1900.1; Piper, H. 1902.1, .2, .3. 

Development in various fishes and groups 
of fishes. — Ammocoetes. Bracket, A. 

1897.1. — Elasmobranchii. Bracket, A. 

1896.1; Hammar, J. A. 1893.1, 1897.1; 
Scammon, R. E. 1913.1. — Dipnoi. 

Broman, I. 1905.1; Neumayer, L. {Cera- 
iodus) 1904.1, .3. — Amphioxus. Hammar, 
J. A. 1898.1. — Acipenser. Nicolas, A. 

1904.1. --Trout. Stokr, P. A. 1893.1; 
Strieker, F. 1899.1. 

Histology. Holm, J. F. 1897.1; ★Oppel, 
A. Add. 1900,1. — Acipenser and Cerato- 
dus. Bluntsckli, H. 1903.1, 1904.1. — 

Selachii. Scammon, R. E. 1915.1. — 

Amphioxus. Zarnik, B. 1905.1. 

Gallbladder. — Anatomy. Cabibbe, 
G. 1903.1. — Development. ★Choronshit- 
sky, B. 1900.1. — Development, Elasmo- 
hranchs. Scammon, R. E. 1913.1. — 

Biliary calculi in squeteague. Tower, R. 
W. 1902.1. 

Bile ducts. — Ductus cysticus, structure. 
Hyrtl, C. J. 1868.1. — Liver ducts, develop- 
ment. Scammon, R. E. 1913.1. 

For the chemical composition of bile, see 
under Chemistry. 

LOCOMOTION 

For the organs of locomotion, see Fins. 

For the flight of fishes, see Flying-fishes. 

For the hydrostatic functions of the swim* 
bladder, see under .\ir bladder. 

For the maintenance of equilibrium, see 
under Hearing and the static sense. 

For a comprehensive review in German 
of all technical researches on locomotion, 
see ★Du Bois-Reymond, R. Add. 1914.1. 

For a popular treatise in English on all 
kinds of locomotion in animals including 
fishes, see ★Pettigrew, J. B. Add. 1883.1. 

Miscellaneous items, not readily classi- 
fiable. — Relation of number of myo- 
tomes to bodily rigidity. Magnan, A. & 
La Riboisidre, J. 1912.1. — Methods of 
fixation against strong currents by means 
of spines. Tkilo, 0. 1900.1, 1903.1. — Jn- 
fluence of high pressures on muscular con- 
traction. Regnard, P. 1887.1. — Demon- 
stration of steering mechanism of fishes. 
Volker, H. 1911.1. 

Experimental researches 

Effects on locomotion, of the extirpation 
or section of various parts of the central 
nervous system. Betke, A. 1899.1; Poli- 
manti, O. 1911. 3, .5, 1913.1; Rynberk, 
G. A. 1905.5, 1906.4, Add. 1904.1; Cor- 
blin, H. Add. 1888.1. 


Experiments in removing different fins; 
caudal considered chief locomotor organ of 
sharks. Mayer, P. 1886.1. — Similar 

exps. with teleosts. Monoyer, F. 1866.1, .2. 

— Similar experiments with the cyprino- 
dont, Goodea. Dug^s, A. 1905.1, .2. 

— Comment on Dughs. Osburn, R. C. 

1906.1. 

Swimming in fishes 

General accounts. Text in — Dutch. 
Brugmans, S. J. 1812.1; Winkler, T. C. 
1860.3. ^French. Amans, P. C. 1887.1, 
1888.1; Ckevrel, R. 1913.1; Giraud- 
Teulon, M. A. 1856.1, Add. 1858.1. 

— German. Bickel, A. 1896.1; Meier, H. 
1860.1; ThUo, O. 1901.1. —Italian. 
Ducceschi, V. Add. 1903.1. 

Miscellaneous and relatively unimpor- 
tant papers. Text in English. Bennett, 
E. F. 1899.1; Buckland, W. 1844.1; 
★Kent, W. S. 1873.1, 1874.3; Nichols, 
J. T. 1912.7; Wilder, B. G. 1870.1. 

Miscellaneous papers in German. Aklers, 
C. 1900.1; Brehm, A. E. 1871.1; Kath- 
ariner, L. 1899.1; Schlesinger, G. 1911.2; 
Anon. 175, 609, 610. 

Miscellaneous papers with text in — 
French. Corblin. H. 1887.1, Add. 1888.1; 
Gouriet, E. 1864.1. — Italian. Dei, A. 

1896.1. — Dutch. Harting, P. 1873.3. 

— Norwegian. Kent, W. S. 1874.2. 
Finnish. Regnard, P. 1893.3. — Polish. 
Staff, F. 1911.1. 


TYPES OF SWIMMING 


Borellis theory; that in swimming, the 
tail vibrates on either side of a given line 
which corresponds to the axis of the fish 
when the body is straight. This is the axis 
of motion; the tail acts as a rudder. Borelli, 
G. A. Pre-Linn. 1680.1. — Remarks on 
Borelli. Winslow, J. B. Pre-Linn. 1738.1. 

Undulating, wriggling, or eel-like loc^ 
motion and related types. Schlesinge^ tj. 
1911.1, .3; ★Strasser, H. 1882.1, 1883.1. 

Progression of sharks by undulatum or 
the swaying from side to side of the un- 
symmetrical caudal fin and the whole pos- 
terior part of the body. Ahlborn, C. O. 
1895.2; Polimanti, O. 1911.3. 

Screw propeller action of single mcaian 
dorsal fin rapidly vibrating from sndto end 
in pipefishes, Syngnalhidce. — Hippo- 
campus. Anthony, R. & Chevroton, lj. 
1913.1; Ishihava, M. 1905.1. — Syng- 
nathus. Weinland, D. F. 1856.2. 

Progression by vibration of the 
median anal fin of N otopteridxx. Scnles- 


inger, G. 1910.3. . 

Swimming with tail and walking o 
boUom with dactyliform rays of the ^^ctorats, 
Trigla. Chabry, L. 1883.1; Deslong- 

champs, J. A. 1843.1; 

1911.3. — Prionotus, Allen, H. looo.i. 

Observations on the vertical 
position of Amphisile strigata. W lUey, A. 

Add. 1902.1. 


TTnusual types of locomotion 

Climbing habits and overland 
‘ the -climbing-perch,- 

aldorff, D. C. 1797.1; Mitchell. J. 
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1864.1; Neill, B. A. 1864.1; Zur Muhlen, 
M. 1911.22; Layard, E. L. Add. 1853.1. 

Climbing of the Andean catfish, Arges 
marmoraius. Johnson, R. D. 1912.1, Add. 

1913.1. 

I chthyopatoliles or petnfied track-vnnga 
of ambidatory fishes. Buckland, W. 1^3.1. 

Leaping habits of marine ^hes, ascent 
of waier-faUs, etc. Clapham, T. 1879.2; 
Dumesnil, A. 1906.1; Holder, C. F. 
1903.3; Smith, Everett 1879.1. 

Lampreys ascending water-falls. Smith, 
H. M. 1900.3, 1902.6. 

Oveirlarui progression or terrestrial loco- 
motion of. — Doras and Callichthys. 
Allen. G. 1885.1; Hancock, J. 1828.1. 

— Gobiesox, found 40 feet from water. 

Pickering, C. 1862.1. — Xenomystus. 

Schlesinger, G. 1912.2. — Clarias. Vaill- 
ant, L. L. 1895.3, 1896.3. — Unnamed 
fishes. Anon. 619; Gostling, D. Add. 

1894.1. 

Overland migrations of the eel, Anguilla. 
Danner, H. 1880.1; Lengerke, - 1876.1; 
Lindes, L. 1880.12; SchreitnjuUer, W. 
1914.11; Anon. 3, 254. 

Terrestrial ^ogression of Periophthalmus 
by hopping in mud. Allen, G. 1885.1; 
★Johnstone, J. 1903.2; Martens, E. 
1881.1; Pickering, C. 1862.1. 

Terrestrial locomotion of Gasterosteus. 
Gergens, - 1862.1. 

LUMINOSITY AND PHOSPHOR- 
ESCENCE (OF FISHES) 

Comprising the production of light by 
means of specialised photogenic organs, 

which occur chiefiy in the deep-sea fishes. 

Miscellaneous observations, notes, popular 
accounts, etc., on the luminosity or phos- 
phorescence of fishes, luminous fishes, phos- 
phorescent organs, etc. 

Text in English. Bell, F. J. 1881.1; 
Hall, J. J. 1872.1; Franklin, C. L. 1900.1; 
Kent, W. S. 1873.4; ★McIntosh, W. C. 
1885.3, 1906.3; Nicols, A. 1872.1; Nut- 
ting, C. C. 1899.2; Shufeldt, R. W. 1894.1, 
1907.1; Weber, M. C. 1901.1. 

Text in French. Deslongchamps, J. A. 
1838.1; Gadeau de Kerville, H. 1890.1; 
Khvorostansky, C. 1892.1; Mulder, E. 

1861.1. 

Text in German. Dittrich, R. 1888.1; 
Doflein, F. J. 1906.3; Frisch, K. 1909.1; 
Gadeau de Kerville, H. 1893.1; Haupt, 
H. 1903.1; Marenzeller, E. 1889.1; 
Potter, A. 1905.1; Radziszewski, B. 
1880.1; Schenkling-Pr6v6t, — 1902.1; 
Schneider, G. 1904,9; Stenta, M. 1905.1; 
Thilo, O. 1910.2; Zugmayer, E. 1910.2; 
Anon. 338. 

Text in — Italian. Giglioli, E. H. 1870.1. 

— Dutch. Harting, P. 1866.5; Mulder, E. 
1859.1; Anon. 602. — Swedish. Lonn- 
berg, A. J. 1904.1. — Latin. La FaUle. 
J. M. Add. 1821,1. 

LIGHT PRODUCTION 
Physiology of luminescence 

For a scholarly treatise on light prodttciion 
in all groups of animals in^udir^g fishes, 


vdth a full bibliography, see ★Mangold, E. 
Add. 1910.1. 

An excellent recent physico-chemical 
treatise, including all groups of light- 
prt^ucing organisms, is ★“ The nature of 
animal light ” by E. Nefwton Harvey. 
Philadelphia and London (Monographs 
on experimental biology), 1920, 182 pp., 
35 6gs. 

Physical base of anirrml phosphorescence. 
Watase, S. 1895.1. 

Three-day old specimens of Ephippus 
{surface fishes without luminous organs) 
were very decidedly phosphorescent at night 
when sudden impulses were imparled to the 
water. Ryder, J. A. 1880.1. 

Observations on the emission of 
light by living ^hes. Our belief in the 
existence of luminous organs in fishes is 
based on their comparative structure and 
the following few actual observations on 
living fishes. 

For a risumk of all such observations, in- 
eluding a few additional to those given be- 
low, see ★Brauer, A. 1908.2 (pp. 127-133). 
These are repeated in Mangold, E. 1907.1 
and 1910.1. 

First notice of light emission in fishes. 
Astronesthes fieldii, observed during a voy- 
age to Brazil, "sent forth two strong and 
vivid greenish lights, which intermitted mo- 
mentarily, and ceased altogether when the 
fish died." Reinhardt, J. T. 1853.1, 1854.1. 
— Astronesthes observed also Vanhoffen 
E. 1901.1. 

Luminosity of post-orbital organ of Mel- 
anostomias melanops seen during Valdivia 
Expedition. Brauer, A. 1908.2 (p. 87). 

Porichthys, placed in an aquarium made 
alkaline with ammonia water, exhibited a 
brilliant white light for about twenty minutes. 
Greene, C. W. 1899.1. 

A nearly dead specimen of Scopelus hoops 
dredged off the Cape of Good Hope, "dis- 
played a faint though an undoubted lumi- 
nosity . . . in the pectoral region." Guppy. 
H. B. 1882.1. 

Maurolicus pennantii observed in the 
Naples aquarium. Mangold, E. 1907.1. 

Among coral reefs of Malay peninsula, 
Steche observed a continuous glow in Photo- 
blepharon and intermittent flashes in Anom- 
alops. Steche, O. 1907.1, 1909.1. 

Stenwptyx, brought up in the trawl at 
night in the North Pacific, glowed like a 
luminous star. Willemoes-Suhm. R. 

1875.1. 

Isistius brasiliensis, a spinadd shark, 
captured in Australian seas, was plac^ in 
an aquarium and remained aglow for about 
three hours. Bennett, F. D. 1840.1. 

Spinax niger in a darkened room at the 
Naples aquarium, glowed "with a feebly 
shining greenish lustre." Note by Th. Beer 
in Johann, L. 1899.1. — "Spectral colors" 
of Spinax at Naples, visible even in day- 
light. Burckhardt, C. R. 1900.2. 

PHOSPHORESCENT ORGANS 
Photophores or radiating organs 

The nature of these organs was nrigi. 
nally disputed and they were termed 
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Luminosity — ConVd. 

“ accessory eyes ” by Usov, and “ eye- 
like pigment spots ” by Leydig. By these 
authors and others they have been ca^ed 
“ accessorische Augen,” “ augenahnliche 
Flecken,” “ Nebenaugen,” “ Pseudo-au- 
gen,” oculiform organs, pearly organs, etc. 

Luminous orgaixs are recorded from fishes 
belonging to 69 genera and 239 species by 
★Brauer, A. 1908.2. 

General treatises 

Structure of the phosphorescent organs. 

Text in English. ★Lendenfeld, R. 1887.2, 

1905.1. 

Text in German. ★Brauer, A. 1904.4— 
1908.2; Lendenfeld, R. 1887.1, 1891.1; 
Leydig, F. 1881.1; Solger, B. F. 1881.1; 
Trojan, E. 1906.2. 

Text in Italian. Chiarini, P. 1900.1; 
Chiarini, P. & Gatti, M. 1899.1; Gatti, 
M. A. 1899.1, 1904.1. 

Structure in various fishes 

SELACHII 

All Selachians which possess luminous 
bodies are pelagic and belong to the family 
Spinacidce {including Loemargus). ★Burck- 
hardt, C. R. 1900.2; Johann, L. 1899.1; 
— Selachii generally. Leydig, F. 1909.1; 
Ohshima, H. 1910.1, 1911.1. 

TELEOSTEI 

Various general papers. Brauer, A. 
1904.4,1905.1; Chun, C. 1893.1; Gueme, 
J. 1880.1; ★Usov, M. M. 1879.1, 1880.1. 

Structure of the phosphorescent organs xn 
-^Lamprotoxus. Boulenger, C. L. 1913.1. 
^ Argyropelecus. Brandes, G. 1899.1; 
★Handrick, K. 1901.1. ’-Chauliodus. 
Brandes, G. 1899.1; LerebouUet, D. A. 
1864.4; Leydig, F. 1879.2; Leu^art, 
R. 1865.1, 1866.1. — Anomalops. Dahl- 
gren, U. 1908.1. — Anomalops and Photo- 
blepharon. ★Steche, O. 1907.1, 1909.1; 
Weber, M. 1901.2,1913.1. ^ Porichthys. 
Eigenmann, C. H. & Eigenmann, R. S. 
1889.7; ★Greene, C. W. 1899.1. — 

Scopelus. Emery, C. 1884.1, 1888.1, 

1890.1. — Maurolicus. Groot, G. J. 

1908.1. — Ipnops. Moseley, H. N. 18^.1. 

Myctophidoe and Siemoptychidce. Ohs- 
hima, H. 1910.1, 1911.1. — Gonostoma 

(young). Sanzo, L. 1912.1. Cyclothone. 
★Trojan, E. 1915.1. — Heterophthalmus. 

Vorderman, A. G. 1900.1. 

PHOSPHORESCBNCB OP DEAD FISH 

This phosphorescence, appearing in 
both marine and fresh-water fish, meat, 
vegetable matter, etc*, is caused ^by 
photogenic bacteria, especially Bacterxum 

phosphoreum. (Cohn.) 

For a full discussion of the subject^ see 
★Mangold. E. Add. 1910.1. See also 
Barnard, J. E. in Jenner Instit. Prev. 
Med., 2nd ser. Aug. 1899, pp. 81-112. 

Various papers, chiefly specxdations on 
the causes of the phosphorescence. (True 
nature not recognized before PfiUger's sug- 
gestion.) Matteucci, C. 1848.1 ; ★Pfliiger, 


E. F. 1875.2; Phipson, T. L. 1860.1; 
Hulme, N. Add. 1800.1; Martin, A. R. 
Add. 1761.1, .2, 1765.1; Beal, J. Pre- 
Linn. 1666.1. 

Recording luminous fat in Trachypterus, 
doubtless a bacterial luminescence. Panceri, 
P. 1871.1, 1872.1. — Review of this. 

Baird, S. F. 1871.33. 

Early experiments. Boyle noticed decrease 
of phosphorescence when a vacuum xvas 
created. Boyle, R. Pre-Linn. 1667.1, 

1670.2. 


MEDICAL PEOPEETIES (ALLEGED, 
OF FISHES). 

For a valuable recent work in English, 
with a discussion of the use of fishes by the 
Greeks and Romans as prophylactic and 
curative agents in rabies, toothache, 
nancy, etc., see ★Wm. Radcliffe. 
ing from the earliest times.’ London. 
1921. 478 p. ills. . . „ 

Purgative effects of oil of Ruveltus, 
** purge-fish" of South Seas. Kramer, A. 
1901.1; Waite, E. R. 1899.1. 

Use of electrical fishes as shock machines. 
— Alleged use of electrical eel 
Lott, F. 1762.1; Wilson, G. 1857.1, 

1860.1. — Torpedo used. Frenzel, J; 
Add. 1777.1; Kaempfer, E. Pre-Linn. 

1694.1. 

Use of fishes in the medical practice 
of the 16th-18th centuries. Badh^. 
C. D. 1854.1; Moqum-Tandon, O. leou.i, 

Surbeck, G. 1901.2. r / en 

The following references will oe founa in 

the Pre-Linn, section. r^ ^ t 

Text respectively in French, DufcA, 
Italian. Arnault, de N. & Sterne J. 
1756.1; Bontius, 1642.1; MattmoU, 

P. A. 1548.1* - Y ifTQQ 1 * 

Text in EnglUh. Keogh. J. 1739.1, 

Kiranus, 1685.1; LoveU. R. 
MandeviUe, B. 1739.1; Schroeder, J. 

in German. Bapst. M. 1||0.1: 

Bock, H. 1539.1;. ’ 

1593.1; Mercklem, G. A. 1696.1. j. 
Text in L^n Bossche._ G. 1639.1. 

★D^sionMes. P- If 81 -7 E. 

1490.1; Helmont. J. 1707.1, 

S:l| 

1559.1; Anon. 753. r^nch. 

Supposed med^l ^ _ 

Cameranus, J- B. , — , 

Mullet. MarceUus Sidet^. 1705^*^ 

d; .Wr ■ 

merism of the Dobrn 

proW^ni. 
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Gtneral papers on the metameric structure 
of the animal body. Ahlborn, C. G. 1884.2; 
Gaskell, W. H. 1898.1 (xi.); Hatschek, 
B. 1892,1, .2; Schultze, O. 1896.1. 

Metamerism of the embryonic central 
nervous system. ★Barbieri, C. 1909.1; 
★Hawkes, O. A. 1905.2; Locy, W, A. 
1894.1; McClure. C. F. 1897.1; Neal. 
H. V. {Squalus) 1896,1; Waters, B. H. 

1891.1, 1892.1; Henneguy, L. F. Add. 

1888.1. 

Metamerism of the cranial nerves. 
Beard, J. 1885.2; Herrick, C. J. 1899.2; 
Ihering, H. 1878.1; Mitrofanov, P. I. 
1892.2; ★Nicholls, G. E. 1915,1 ; Shore, 
T. W. 1889.1; Marshall, A. M. Add. 

1882.1. 

Metameric motor nerve plexuses. Brans, 
H. 1909.1; Goodrich, E. S. 1910.1. 

Metamerism in the sympathetic nervous 
system. Rynberk, G. A. 1906.2. — Seg- 
menial innervation of skin by sympathetic 
nervous system. Rynberk, G. A. 1905.1, 

1907.1. 

Metameric structure of mesoderm and 
entoderm. — Petromyzyn. Hatta, S. 

1901.2. — Head mesoderm, Amphiojcus. 

Hatschek, B. 1906.1-1910.1. — Head 

mesoderm, Cyclostomes. Neal, H. V. 1915.3. 
— Entoderm and circulatory system of 
the trunk. Houssay, F. 1891.1. 

Metameric structure of the skin. — Se~ 
lachii. Grosser, O. 1905.1; Rynberk, 
G. A. 1905.3, 1908.1. 

Metamerism of the longitudinal muscles. 
Harrison, R, G. Add. 1894.1. 


MIQRATIONS OF FISHES 

Some of the anadromous fishes, t. e. those 
which spend the greater part of their life in the 
sea, such as the salmon, run up for several 
thousand miles, to the headwaters of rivers, in 
search of a suitable place to spawn. Others 
which grow to maturity in the fresh-water 
streams or lakes (catadromous fishes), like the 
eel, perform a migration of no lesser distance 
from the rivers of Europe and North America 
to depths off the West Indies, travelling also for 
the purpose of reproduction. Other marine 
fishes annually move northward and southward 
in pursuit of their food. Thus the subject of 
migrations is intimately related to that of their 
breeding and feeding habits and their life-his- 
tories, and cannot, in the case of Anguilla, 
Pleuronectids, and Salmonids, be readily 
treated separately. References to the migra- 
tion of these fishes will therefore be found under 
the sections, An^piilla, Pleuronectids, and 
Salmonids, respectively. 

^ The most recent and comprehensive work 
(tn English) on “ Migrations of Fishes ” is 

^Meek. A. 1916.1. 

The various workers of the r^onal Fisheries 
Bureaus of the International Commission for 
the Investigation of the Sea have made the most 
detailed records and observations of the migra- 
tions of the principal North-Atlantic food 
fishes. Their papers have largdy been pub- 
lished in the publications of the Commission, 
especially Rapports et Proc^Verbauz, and also 
Publications de Cireonstance o/ the Conseil 
Permanent International pour I’^xploration de 
la Mer, Copenhagen; and Meddelelser fra Kom- 
missionen for Havundersfigelser. Serie Flskeri, 


Copenhagen; and Wissenschaftliche Meeresun 
tersuchungen der deutschen Meere in Kiel und 
der Biologischen Anstalt auf Helgoland. 

Other older, general treatises are: Ber- 
thelot, S. 1875.1; ★Goode, G. B. 1878.4; 
Homeyer, E. F. 1881.1; Roule, L. 1914.2; 
Serres, P. M. 1842.1; Woltereck, R. 

1908.1. 

Influences of currents, weather condi^ 
tions, vulcanism, etc., on migrations. Ar- 
mistead, J. J. 1894.1, Add. 1888.1; Krebs, 
W\ 1911.2, 1912.1; Masterman, A. T. 
1897.3; Nordgaard, O. 1910.1; Willis- 
Bund, J. \V. 1887.1. 

To define migrations which are inti- 
mately associated with currents, the terms 
contranatant and denatant are proposed by 
Meek, A. 1915.2. 

Migrations in various localities 

Notes on the appearance or migration of 
fishes in — Sweden. Aurivillius, C. W. 

1899.1. — Afassachusetts. Blake, J. H. 
1870.1; Slade, E. 1883.1. — Volga delta. 
Deriavin, A. 1913.1; Tereschenko, K. 
K. 1912.1. — Lake Geneva. Chatelanat, H. 

1874.1. — Baltic Sea. Franz, V. 1908.1; 
Strodtmann, S. 1906.1, 1911.1. — Nor- 
way. Helland, A. T. 1908.1. — North 
Sea. Henking, H. 1905.1. — Venezuela. 
Ernst, G. A. Add. 1886.1. 

Records of the annual appearance of 
various tropical fishes, including sharks 
and rays, on the North Carolina coast. 
Coles, R. J. 1913.1. 

Evidence of migrations in Belgium dur- 
ing the Palaeozoic era. Lohest, M. 1888.2. 

Migrations of various fishes 

Additional data on migrations will prob- 
ably also 6e found in the references to 
Natural History under the fishes referred 
to below. 

Acipenser. Antipa, G. 1906.1; Naza- 
rov, J. 1901.1. 

Caspiomyzon {from Caspian Sea into the 
Volga). Pravdin, I. F. 1913.1. 

Petromyzon. Anon. 621. 

Teleostean fishes 

Herring {Clupea harengus). Baird, S. F. 
1878.5; Bajenov, A. 1906.2; ★Broch, H. 
1908.1, .2; ★Cligny, A. 1912.9, Add. 

1907.1. 1914.1; GUpin, J. 1786.1; Goly- 
netz, W. 1907.1; Hinkelmann, A. 1902.1; 
Krebs, W. 1911.1; Kuznetzov, I. D. 
1894.1; Lindahl, J. 1878.1; Mitchell, J. 
M. 1861.1; Morrison, W. D. 1829.1; 
Noel de la Morini^re, S. 1795.1; Pearcey, 
F. G. 1884.1; Schneider, J. G. 1788.2; 
Sun, G. 1883.2; Watt, W. 1883.3; 
Ziegler, A. 1867.1; Anon. 366; Rap- 
polt, C. H. Pre-Linn. 1739.1. 

Various other Clupeidce. — Alewives. 
Bean, T. H. 1881.4. — Pilchard. Bolitho. 
T. ^ 1851.2; Cornish, T. 1883.3; Couch, 
R- Q. 1851,4e Anchovy* Cunningham, 

J. T. 1893.7. — Sprat. Eichelbaum, E. 

1911.1. — Menhaden. Grant, I. H. 1883.1. 
■;^Clupeid<E {herring excepted. Hoek. P. 
P. 1912.1. — Shad. Smith, C. J. 1880.2. 
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Migrations — Coni' d. 

Migrations of the mackerel. ★Allen, E. J. 
1897.3, 1909.1; B., G. A. 1878.1; Bade- 
noch, L. N. 1903.1; Cligny. A. 1905.2; 
Collins, J. W. 1883.5, 1884.2; Dunn, M. 
1893.1; ★Garstang, W. 1897.3, 1898.1; 
Martin, S. J. 1883.2, .3, .4; Morrison, W. 
D. 1829.1; Tanner, Z. L. 1883.1. 

Migrations of the tunny {Thynnus). 
Bounhiol, J. P. 1911.1, .2, .3; Niewenglow- 
ski, G. H. 1913.1; ★Pavesi, P. 1887.1; 
Roule, L. 1913.6; Strabo, - Pre-Linn. 

1472.1. 

Migrations of other Teleostean fishes, 

— Bluefish (Pomatomus). Baird, S. F. 
1871.39. — CoUus. Forsberg, A. 1898.1, 

— CrappU {Pomoxys). C., S. W. 1878.1. 

— Galaxias, migration from sea to fresh 

water. McCulloch, A. R. 1915.1. — 

Mugil. Gummerus, A. 1898.1; Roule, L. 

1915.1. . 3. — Trigla. Fulton, T.W. 1899.1; 
Meek. A. 1915.4. — Whitefish. C. 1878.1; 
Tomlin, W. D. 1888.1. 

Marking experiments 

For the determination of the rate of growth, 
the rate of travel during migrations, and other 
facts concerning their life histories, various ex- 
periments or attempts in marking fishes have 
been made, chiefly by the use of metal disks, by 
the removal of parts of fins, or by other recog- 
nizable mutilations. Some references to these 
attempts will be found under Anguilla, Pleuro- 
nectidee, and Salmonids. 

Other papers relating to the marking of 
North Sea fishes are Fulton, T. W. 1904.2; 
Garstang, W. 1905.5, 1912.1; Herdman, 
W. A., Scott, A. <fe Johnstone, J. 1905.1- 

1909.1. 

Marking experiments on the cod (Gadus) 
in — the North Sea. Bofley, J. O. 1909.1. 

— in Icelandic waters. Ssemundsson, B. 

1913.1; Schmidt, E. J. 1907.1. — Tag- 
ging adult cod at Woods Hole, Mass. 
Smith, H. M. 1902.10. — German ex- 

periments. Redeke, H. C. 1909.1; Wei- 
gold, H. 1913.1. 

Miscellaneous papers on migrations 

Text in English. Aflalo, F. G. 1902.5; 
Agassix, J. L. 1858.2; Anderson, J. 1800.1; 
Epton, J. 1883.1; Gould, N. E. 1885.1; 
Rlippart, J. H. 1876.1; Lyman, T. 
1868.2; Lyman, T. & Fields A. R. 1867.1; 
McDonald, M. 1885.2; Milner, J. W. 

1880.1. . 2; Norris, T. 1873.1; Thomson, 
J. H. 1878.2; Kirby. W. Add. 1835.1. 

Text in French. Baude, J, J. 1861.1; 
Belloc. E. 1903.1; Dum^ril, A. H. 1866.3; 
NiUson, S. 1860.2; Rafinesque-Schmaltz, 
C. 1814.3; Watterbled, - Add. 1882.1. 

Text in German. Buzbaum, L. 1892.1; 
Ehrenbaum, E. 1911.7; Franz, V. 1910.7, 
.10, 1911.2; Heincke, F. 1880.2; Jaeger, 

— 1911.1; La Valette St. George, A. 
1901.1; Leonhardt, E. E. 1903.6; Mul- 
lenhoff, K. 1885.1; Romer, F. 1909.1; 
Schiemenz, P. 1904.2. 

Text in Norwegian. Huitsfeldt-Kaas, 
H. 1909.1. 

Text in Russian. Gracianov, V. I. 

1908.1. 


MORTALITY 

For diseases causing epidemics, set under 
Pathology. 

For destruction through “ Pollution ** by in- 
dustrial wastes, see Depletion under Fisheries. 

Miscellaneous papers. Carbonnier, P. 
1866.1; Hofmann, E. 1903.1; Pelletan, 
J. 1867.1; Petersen, C. G. 1886.1; 
Schmidt, F. 1874.2; Ysabeau, A. 1867.1; 
Anon. 640. 

Winter killing in lakes; causes, etc., con- 
sidered chiefly due to lack of oxygen, Kochs, 
W. 1891.1; Luhder, W. 1871.1; Nord- 
qvist, O. F. 1897.7; Sandman, J. A. 
1892.5. 


PHYSICAL CAUSES OF MOBTAUTY 

For instances of death caused by excessive 
cold and heat, see under Temperature, effects. 

Earthquakes destroying fishes. — 

At Catania, Sicily, in 1908. Condorelli-Fr., 
M. 1909.1. — Deep-sea fishes killed in the 
western Riviera, Italy. Giglioli, E. H. 
1887.1; Bellotti, C. Add. 1887.1. — 

Fishes destroyed by eruption of Mt. Ve- 
suvius. Lo Bianco, S. 1907.1. 

Hurricanes and monsoons, causing 
destruction. — Monsoon off coast of 
India. Denison, W. 1862.1. — Destruction 
through hurricane of Jan., 1839, in Ireland. 
Thompson. W. 1838.2. —Hurricane at 
Scilly Is. Anon. 236. 

Lightnihg and thunder. Thuru^ 

storms causing mortality. Knauthe, K. 

1901.1, .2; Nicklds,F.J. 1868.1; Sendler, 
A. 1902.1. —Fishes killed by lightning in 
Brenet See, Switzerland. Zur Miihlen, M. 
1911.3. — Disappearance of fishes dunr^ 
electrical storms. Coles, R. J. Add. 1914.1. 


OBTALITY IN VABIOUS LOCALITIES 

Records of occurrence of extensive 
/ at — Manila, 1767. GentU, W. 1781.1. 
■ South Africa. Gilchrist. J. 

• Malabar coosf. Jouan, H. 

i coast of Sumatra. Marsden, W. Add. 
’81.1. — National Park Dam, New 

^uth Wales, 1888. OgUby, J. D. Add. 

i88*5« > n J 

America. Canada. — Bay ^ 
lams. A. L. 1868.1. “ 

'OS (codfish). Leslie, C. 

South America. — Callao, Ferw. AUeg 
use; Hydrogen-sulphi^. Burtt, J- 
;52.1 : Hutchinson, T-/. Add. 1873.1. 

- In Rio de la Plata. Lahille, F. Add. 

'unUed Slates. -Blue 
dlidus) in Indiana. Large, T. 

• Salmon in McCloud R., 

one, L. 1882.1. — Minn^ota. 

T? T 1886 1 — Rhode Islana. 

im, F. L. ^Wisconsin, 

Qowles, H. M. 1 —Epi- 

icine R. Hoy, Dun- 

mic in Lake Mendota Wis., 

Dg, P. 1884.1; Forbes, S. A. isyu-i- 

Europe. British Md 
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New Brunswick and England. Symonds, 
W. S. 1855.1. — Mass mortality in Colne 
R. at Watford. Brett, A. T. Add. 1890.1. 

France. — Marseilles: due to Hydrogen- 
sulphide. Blanchet, R. 1844.1, 1845.1. 

— In French rivers. Charvet, P. A. 1869.1. 

— Salmo solar in Loire R. Rollinat, K. 

1913.1. — Pond fishes, 1788. Varenne de 
Fenille, - 1789.1. 

Germany. Schoenichen, W. 1904.1. — 
Wrangelshurg {Prussia), 186S. Clunie, J. 
& Boll, E. 1863.1. — InSpreeR. Potters, 
K. 1896.1. — In Neckar and Rhine rivers. 
Zimmermann, E. R. 1907.1. 

Italy. Lake Comacchio: for epidemic de- 
structive to eel {Pestis rubra anguillarum) , 
see Diseases caused by Bacteria under 
Pathology. 

Russia. — Goktscha lake. Lebedintsev, 
A. A. 1905.4. — Rcval. Murzajev, B. B. 

1909.1. — Malmby creek, Finland. Nord- 
qvist, O. F. 1902.2. 

Switzerland. Esox in Lake Geneva, 
1887. Blanc, H. 1888.1; Fatio, V. 1887.1, 
Add. 1887.1. — Alosa jxnia {Agonx) in 

Lake Lugano. Heuscher, J. 1905.1; Maz- 
zarelli, G. F. 1904.2, 1905.3, 1909.1; 
Studer, T. 1902.1. 

Mortality in Gulf of Mexico and 

along Florida coa^t, and theories concerning 
causes, probably seismological or volcanic — 
so-called ''poisoned water.” Glennan, A. 
H. 1887.1; Moore, M. A. 1881.1; Nufiez 
Ortega, A. 1877.1, .2, 1879.1; Pierce, H. 
D. 1883.1, 1884.1; Stearns, S. 1878.2; 
Walker, S.T. 1883.1; Webb. J. G. 1886.1. 

See also Proc. U. S. Nat. Mus., rol. 1, 
1878, pp. 244-246, 363-364; vol. 4, 1881, 
pp. 74-80, 121-127, 205; vol. 6, 1883, 
pp. 105-106. 

For a recent review, see ★Taylor, H. F. 
in Rept. U. S. Bureau Fisheries, 1917, 
Append. 

MUSEUMS OF THE WORLD 

No attempt has been made here to notice 
the literature relating to researches on material 
in the various museums. The publications of 
the museums concerned ordinarily comprise 
the bulk of such contributions. 

The following list includes guide-books, and 
lists or catalogues of particular or special col- 
lections. 

For plans for exhibition of fishes, methods 
of installation, taxidermy, etc., see under Col- 
lection, preservation and exhibition. 

ASIATIC MUSEUMS 

Indian Museum at Calcutta: guide. Al- 
cock, A. W. 1899.2. 

Museum Bombay Nat. Hist. Soc.; cata^ 
logue. Bassett-Smith, P. W. 1897.1. 

Government Central Museum, Madras; 
cat. Bidie, W, 1874.1. 

Colombo Museum, Ceylon; notes. Haly, 
A. 1886.1. — Guide. Willey, A. 1906.1. 

Japan: Imperial Museum, Tokyo; cata- 
logue. Ishikawa, C. <& Matsuura, K. 
1897.1. 

Siberia: Government Museum at Tobolsk. 
Pignatti, V. 1910.1. 

Singapore: Raffles Museum; report, 

1903. Hanitsch, R. 1904.1. 


See also “ Notes on Asiatic Museums ” 
by B. Dean in Pop. Sci. Monthly, 1906, 
pp. 481-497. 

AUSTRALIAN MUSEUMS 

Queensland Museum; exhibit. Ogilby, 
J. D. 1907.1. 

EUROPEAN MUSEUMS 

Austria-Hungary : Zagreb Zool. Mus- 
eum; Caf. Langhoffer, A. 1904.1. 

University of Vienna; Zool.-Comp. Anat. 
Coll. Werner, Franz. 1904.1. 

Salzburg Municipal Museum, notice of. 
Zetter, J. T. 1850.1. 

Belgium and Luxembourg: Luxem- 
bourg Xat. Hist. Museum; cat. Congo fishes. 
Boulenger, G. A. 1909.1. 

Brussels. Royal Museum; exhibit, fossil 
fishes. Dupont, E. F. 1887.1. 

British Isles : Bibliography, Museums 
of United Kingdom. 3 vols. Murray, D. 
Add. 1904.1. 

Bath Museum; list, fossil types. Wilson, 
E. 1892.1. — Moore fossil coll., list. Win- 
wood, H. H. 1905.1. 

Brighton Museum; cat., Cretaceous 
fossils. Willett, H. 1871.1. 

Bristol Museum, List, fossil types. "Wil- 
son E. 1890.1. 

Cambridge; Geol. Museum Cambridge 
Unix'.; vertebrate fossils. M'Coy, F. 1854.1. 

— W oodwardian Museum; cat., type fossils. 
W'oods, H. 1891.1, 1893.1; W’obdward, J. 
Pre-Linn. 1728.2. 

Gosport; Haslar Hospital Museum. 
Baikie, W. B. Add. 1852.2. 

Liverpool Univ. College; cat., fisherxes 
coll. Herdman, W. A. 1897.1; Herdman 
& Scott, A. 1897.1. 

London; British Museum; catalogue. 
Boulenger, G. A. 1895.2. — Guides. Giin- 
ther, A. C. 1859.1, 1887.2; Ridewood, W. 
G. 1908.1. —List. Gray, J. E. 1851.1. 

— Catalogues of fossil coll. Davies, W . 

1871.1; Woodward, A. S. 1885.1, 1889.2, 
1904.2, 1905.1. — Fossil collections of 

Lord Cole arxd Sir Philip Grey-Egerton. 
Egerton, P. G. 1836.1, 1841.1, 1869.1. 
— Linncean Coll. Goode, G. B. & Bean, 
T. H. 1886.4; Gunther, A. C. 1899.2. 
— 'L. T. Gronow coll., cat. See also under 
Denmark, below. Gray, J. E. 1854.1. 

— Types American fishes. Jordan, D. S. 

1880.4, 1884.4. — Museum Petiveriani; 

description. Petiver, J. Pre-Linn. 1695.1. 

— Catalogue, J. Banks' coll. Dryander, J. 
Add. 1796.1. 

London; Royal College of Surgeons. — 
Teratological series, cat. Lowne, B. T. 
1893.1. — Fossils; cat. Owen, R. 1854.1. 

— Physiol, series comp, anat., cat. Owen, 
R. Add. 1833.1; Stewart. C. Add. 1900.1. 

London; Collection of fossils of J. Ten- 
nant; catalogue. Woodward, S. P. 1858.1. 

Museum of Field Naturalists & Scientific 
Soc., Malton, Y orkshire; fossil coll. Wood- 
ward, A. S. 1889.12. 

Manchester; Owens College; catalogue of 
types and figured specimens in geol. dept. 
Bolton. H. 1893.1, 1894.1. 
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Museums — ConVd. 

Musceum Tradescaniianum. Now in 
Ashmolean coll., Oxford. First cabinet of 
natural curiosities in England. Tradescant, 
J. Pre-Linn. 1656.1. 

Norwich Castle Museum, Norfolk; list 
of fossils. Leney, F. 1902.1. 

Dublin Science and Arts Museum. 

— Cat., fossils. Lydekker, R. 1887.1; 
Davis, J. W. Add. 1888.1. — Catalogue, 
local fishes. Scharff, R. F. 1889.1. 

Lord Cole's coUeclion of fossils, at Flor- 
ence Court, Enniskillen, Co., Fermanagh, 
Ireland. Cole, W. W. 1869.1; Egerton, 
P. M. 1836.1; 1841.1. 

Edinburgh Museum of Science and Art. 

— *'Powrie coll." of fossils. Traquair, R. 
H. 1892.2. — Fossil Fishes. Woodward, A, 
S. 1898.4..5, 1899.1. 

Denmark: Museum Gronovii, now in 
Brit. Museum. See also Gray, J. above, 
under London. Gronovius, L.T. Pre-Linn. 

1754.1. 

Museum regium {Copenhagen Museum)', 
cat. Jacobsens, O. Pre-Linn, 1710.1. 

Finland, see below under Russia. 

France: Musie d'Hist. Nat. d'Elbeuf; 
fossil fishes. Coulon, L. 1903.1. 

Paris; Muskum National d'Histoire 
Naturelle. Bernard, P. & others, 1842.1. 

— Exhibits of Osteology. Bruhl,* C. B. 

1856.1. 1887.1. — Catalogues. Dum^ril, 
A. H. 1858.2; Guichenot, A, 1865.1. 
1866.1, .2, 1868.1; Pellegrin, J. 1905.1, 

1906.1. — Guide. Lac6p^de, B. 1795.1. 

— Accounts. Marcou, J. 1869.1; Sau- 

vage, H. E. 1880.1-1916.1; Vaillant, L. 
L. 1890.1. — Types of Monte Bolca fishes. 
Eastman, C. R. 1905.7. — Types of 

American fishes. Jordan, D. S. 1880.4, 
1884.4. — Types of Cuvier. Jordan, D. S. 
1887.7. 

Germany: Berlin; Zoological Museum; 
types, American fishes. Jordan, D. S. 
1884.4. 

Berlin; Mdrkisches Provinzial Museum; 

— fisheries exhibit. Friedel, E. 1880.1. 
Breslau; Miner alogisches Museum; col- 
lection Devonian fishes. Giirich, G. 1891.1. 

Gottorp Castle Museum, Oldenburg. 
{Partly removed to St. Petersburg.) Olearius, 
A. Pre-Linn. 1666.1. 

Cat. Repositorium Valentinianum, Gies- 
sen. Valentini, M. B. Pre-Linn. 1704.1. 

Halle Univ.', history of zoological collec- 
tions. Taschenberg, E. O. 1894.1. 

Munich; PaloeontologicalMuseum. Riess, 

J. A. 1887.1. 

Nuremberg; Museum Besleriani; ac- 
count. Besler. B. Pre-Linn, 1716.1. 

Senckenherg; Museum naturforschenden 
Gesellschaft; collection of fish skeletons. 
RQppell, W. P. 1852.1. 

Italy: Collection of Aldrovandi, Bologna. 
{Still in existence.) Aldrovandi, U. Pre- 
Linn. 1648.1. 

Ancona; R. Istituto Tecnico; cat. Pao- 
lucci, L. 1867.1, 1880.1. 

Cremona; Royal Palace; fossil coll. 
Stefano, G. 1906.1. 


Florence; Museo Imperials di Fisicae 
Storxa Naturale. Martelli, U. 1903.1. 

— Collection, G. E. Rumpf. Targioni-Toz- 
zetti, G. 1903.1. 

Genoa; Municipal Museum {MuseoCivico 
di Storia Naturali). Vinciguerra, D. 1879.1. 

— Univ. of Genoa; coll. PoUini, C. 1889.1. 
Milano; Museo civico. Bellotti, C. 

1878.1, 1890.1. 

Naples; Museum of Ferrante Imperato. 
Imperato, F. Pre-Linn. 1593.1. 

Parma; Univ. of; fossil coll. Stefano, 
G. 1912.1. 

Ravenna; Museum Ginanni. Zampieri, 
C. Add. 1762.1. 

Rome; University of Rome. Carruccio, 
A. 1899.1, 1903.1, 1906.1, 1908.1, 1912.1. 

Rome; Kircher's collection, still in 
Jesuit College. Buonanni, F. Pre-Linn. 
1709.1; Kircher, A. Pre-Linn, 1678.2. 

Venice; Institute Veneto di Scienze, 
Letiere ed Arti. Trois, E. F. 1875.1, 1876.2, 
.5, 1880.3. 

Verona; Museum Fr. Calceolarii; later 
added to Moscardo's coll. Chiocco, A. 
Pre-Linn. 1622.1. 

Veroi%a; Museum of Conle- Lodovico 
Moscardo. Monte Bolca fishes, Moscardo, 
L. Pre-Linn. 1656.1. 

Verona; Monte Bolca fishes in Museo 
Bozziano. Volta, G. S. 1787.1-1796.1; 
Gazola, G. Add. 1796.1. 

Madeira Is. : Ponta Delgada Museum. 
Collett, R. 1897.2. 

Monaco : Musie Oc^anographique; col- 
lection of Selachii. Roule, L. 1912.2. 


Netherlands: Amsterdam; Museum 
Sebce. First Seba museum removed to St. 
Petersburg by Peter the Great, 1716; descr. 
of second {now dispersed). Seba, A. Pre- 
Linn. 1734.1. 

Amsterdam; Swammerdam's coll., cat. 
Swammerdam, J. Pre-Linn. 1679.1. ^ 

Haarlem; Musie Teyler; palceontological 
coll. Winkler, T. C. 1863.1, 1878.1. 

Leyden; Mushim d' Histovre Naturelle 
des Pays-Bas., cat. osUologtgue. Lidth de 
Jeude, T. W. 1898.1. 

Portugal: University of Coimbra. 

Vieira, L. 1894.2, 1897.1, 1898.1, 1900.1. 

1901.1. . , ^ , 

Lisbon; Museu Nacional. — Catalogues. 

Capello, F. de B. 1868.1, 1870.1.^, 1871.1, 

1873.1. 1876.2; Guimar&es, A. R. 18o4.^, 

1885.2. — Types of albinism. Seabra, A. 

F. 1909.1. 

Russia: Finland. — Gifts to Finnish 
Zool. Museum. Levander, K. M. 1893.1.-— 
Annwxl reports. Mela, A. J. 1886.1 

1888.2. . T 

Kazan Univ.', cat. Meissner, V. i. 

1907 3 

Moscow; Imperial. Univ.; 
skil, T. T, 1893.1; Zograf, N. Y. & Ra- 

vraiskil, T. T. 1889.1. Arnd 

St. Petersburg; Museum Irnperm Acaa 
tmy of Science. Berg, L. S. 1912 . 2 ; J^ch- 
schenko, A. P. 1896 1; , Koeheuter J. a 
17611 — For collectxons brought pom 

7ther countries by Peter the Great, see Olea- 
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rius» under Germany (Gottorp), and 
Seba, under Netherlands (Amsterdam). 

Tifiis; Caucasian Museum; account. 
Radde, G. F. 1899.1. 

Spain: Madrid; Real gahinele de his- 
toT^ natural. Bru de Ramon, J. B. 1786.1. 

Institute de Jovellanos. Jimenez de Cis- 
neros, D. 1904.1. 

SeviUa; University Museum. Calderon y 
Arana, L. Add. 1889.1. 

Sweden: Stockholm; Mttseum Adolpho- 
Friderici, Palace of Vlricsdahl; descrip- 
turns. Balk, L. Pre-Linn. 1749.1; Lin- 
n»us, C. Pre-Linn. 1754.1. 

Upsala; Univ. Thunberg, C. P. 1787.1. 
— I/inncean type-specimens. Lonnberg, A. 

J. 1896.3. — List of Japanese fishes. Ny- 
strom, E. 1887,1. 

Switzerland: Geneva; Nat. Hist. Mus- 
eum; fossil fishes. Woodward, A. S. 1898.5. 

NORTH AMERICAN MUSEUMS 

Canada: Fisheries Museum; reports. 

Halkett, A. 1905.3, 1907.1. 1910.2. 

Mexico: Museo Nacional; cat. Herrera. 

A. L. 1896.1. 

United States 

Connecticut: Yale Univ.; Triassic coll. 
Eaton, G. F. 1903.1. -- Wesl^an Vmv. 
Goode, G. B. 1877.1, 1878.12, 1879.4. 

District of Columbia: Washington; L.b. 
National Museum. ^Reports. Bean.T. H. 
1884.9, 1889.18, 1890.25, Add. 1885.1- 
1893 1 — Collection of European fishes. 

Bean, T. H. 1879.7. — SeU^hians. Gar- 
man, S. 1885.4. —List of puUicattons. 

Geare, R. I. 1906.1. f 

type specimens. Me^ill, G. P. 199/.1. 
Collection of Prof. 0. C. MarsK WalcoU, 
C. D. 1900.1. ^Fossil fishes. Eastman, G. 
R. Add. 1917.3. — Mounted collection. 

Shufeldt, R. W. 1894. 2, .3. ^ 

Washingtim: Smithsonian I^r^ti^tion. 

— List of publications, 1846-1903. Rhe^, 
W. J. 1882.1, 1903.1. — History. GiU, T. 

N. Add. 1897.2. ^ ^ _ ... 

Massachusetis: Boston; Boston Soc. Nat. 
ffist. — reports. Putnam, F. W. 1861.1, 
1863.1, 1866.8, 1869.2, Add. 1868.1. — 
ditions to collations, 1842. Storer, L). M. 

^^M^s'.^Cambridge; MuseurnCimp. Zool. 
Carman, S. 1879 . 1 , l.^l.l, 1890.5. — CaU 

H. & Eigenmann, R. S. 1882.2, 1 »to.2. 
New York: Albany: State Museum. 

Anon. 341, 342. —Type 

zoic fossils; cat. Clarke, J. ^*1^®^'^* j 

Accessions, 1849-1850. Gebhard. J. 

York: American Museum of Nat- 
ural History. —ExhiHt of fis^.^ 

T X IQIO 1 — > pcUcBontoloffic^il coU4f 

genl'al a<Lunt. Dean, B 1904 3; addi. 
tiona to Devonian coll. 
coU. 1900,3, restoration. 1911;2» l^J^A •?’. 
1914.1; catalogue. Hu^akof, U 1908.1, 
progress of paleontology. B.&y,0. P. 1^®-! » 
Sfftorv of fossil Hovey. E. O. 

1900.1. cat., fossd types. Whitfield, R. P. 
dc Hovey, E. O. 1900.1. 


Ohio: iSoc. Nat. Hist. cat. 

James, J. F. 1887.1. 

Pennsylvania: Philadelphia; Acad. Nat. 
Sci. — Types of fishes. Fowler, H. W\ 
1902.5. — Index to scientific contents of 

the Journal and Proceedings. 1812-1912. 
Nolan, E. J. 1913.1. 

Pennsylvania: Pittsburgh; Carnegie 
Mu 8.\ cat., fossil fishes. Eastman, C. R. 
1911.1. 

Texas: University of Texas; list of fossil 
types. Montgomery, T. H. 1904.1. 

SOUTH AMERICAN MUSEUMS' 

Brazil: — Rio de Janeiro; Museu Na- 
cional. Ribeiro, A. 1903.1, 1904.1. — 

Para; MuseuGoeldi. Snethlage, E. 1909.1. 

Chile: iSaniia^o; Museo Nacional; cat. 
Quijada. B. 1912.1, 1913.1. 


MYOLOGY (OF FISHES) 

Comprising the structure and develop- 
ment of the muscular system. 

For the eye muscles, see Ocolo-motor appa- 
ratus uTider Eye. • i j j •*». j 

The heart muscles are included with and 

treated under Heart. . 

For the electrical organs, w'hich are deriva- 
tives of. or which are transformed muscles, ses 

under Electrical Fishes. . , ^ , 

For the general function of the muscles, see 

under Locomotion. , , , , 

For technique in the study of muscular con- 
traction in respiration, see under Technique and 

^ For the chemical composition of the muscles, 
see Analysis of flesh under Chemistry. 

For an excellent treatise in English on the 
musculature of the salmon which may be 
used as a manual for the dissection of the 
muscles of a typical bony fish or tekosl, see 
‘^Gre6ii6j C* W* & Grcsnei C* H# Add. 

1914.1. ,, , 

Another valuable paper, on the my^gy 

of A.viiuruSf is ★McMurrich, J. P- 1884. !• 

Development of muscles 

For an excellent general account, in Ger- 
man of the development of the muscular 
ZTUm,^ with a fuU bibliography, see 

★Maurer, F. 1906.1. , „ „ t 

M'^“"“*Bmus"Xf898T l°899.i: 

1877 1- Lebert, H. 1849.1; 

★Maurer. 1894.1-1912.1; Schmal- 

hausen, J. J. 1912.1 (i). —Early stages in 
differentiation of myotome and sclerotome. 

★Sunier A. L. J* 1911‘1. 

Develi^ent of the muscles in varu^ 

fishes. — Elasmobranchu. 

N 1890 2: Schneider, A. r. 1899.2, 

★ka^tner S. Add. 1892.1. — Pelromyzon 
★Schiefferdecker, P. 1911.1. Teleostei. 
Vialleton, L. 1902.3. 

Histology of striated muscle 

Miscellaneous and general. 

E m 1R48 2- Bomaua, hs. laoi.x, 
‘ ★Hirschler.J. 1910.1; 

1723.1. 
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Myology — Coni' d. 

Muscle fibers preserved in the Devonian 
fossil, Cladoselacke. Dean, B. 1901.4, 
1902.3. 

Phylogenesis of striated muscle fibers. 
Maurer, F. 1900.1. — Muscle fibers, re- 
generation. Schmincke, A. 1907.1. 

Continuity of muscle fiber and tendon. 
Schultze. O. 1911.1. 

Degeneration of muscle fibers and their 
function as connective tissue in embryonic 
selachians. Thulin, I. 1914.1. 

Structure of striated muscle in various 
fishes. — Trout. ★Heidenhain, M. 1913.1, 
•2. — Petromyzon. Keferstein, W. M. 
1859.2. — Rays. Ranvier, L. A. 1873.1. 
— Petromyzon. Renaut, J. & Dubreuil, G. 
1905.1. 

For the occurrence of striated muscle fibers 
in the intestine of certain teleosts, see Tunica 
muscularis under Alimentary canal. 


Innervation of striated muscle 

Being chiefly the peripheral terminations 
of motor nerves in the voluntary or striated 
muscle fibers. Baglioni, S. 1909.1; Be- 
lousov, N. 1909.1; Bisselick, J. W. 1905.1; 
Boeke, J. 1902.2, 1908.2; Cavali6, M. 

1902.1, 1904.3; Ciaccio, G. V. 1877.2, 
.3, 1882.1. 1883.1; Fusari, R. 1901.1, 
1905.1; Giacomini, E. 1898.2,.3; ★Huber, 
G. C. & De Witt, L. 1898.1; Kallius, E. 
1897.1; Razzauti, A. 1914.1; Retzius, 
M. G. 1892.7; Supino, F. 1898.1; Trin- 
chese, S. 1892.1; Wikstrom, D. A. 1897.1, 

1903.1, 

Demonstration of continuity between nerve 
cell and muscle cell from the very first separa~ 
tion of the two sets of elements {Lepidosiren) . 
Kerr. J. G. 1902.1, 1904.2. 

Innervation of striated muscles by sensory 
nerves. Poloumordwinoff, D. 1899.1, 
1902.2; Wunderer, H. 1908.1, 


ANATOMY or MUSCLES 
Musculature in general 

The following references, in general, in- 
clude the complete muscular system, i. e., 
both cranial and body musculature. 

Miscellaneous and general. Baudelot, E. 
1867.1; Carlisle, A. 1805.1; ★Jaquet, M. 
1897.2; Kuhl, H. & Hasselt, J. K. 1820.1, 

1824.1. 

Muscular system of Amphioxus. Gren- 
acher, H. 1867.1; Rhode, E. 1892.1. 

Anatomy of muscles of Cyclostomata. — 
Myxinidce. Cole, F. J. 1905.1 (ii). — Cy- 
clostomata. Grenacher, H. 1867.1, — 

Petromyzon. Stannius, F. H. 1851.1. 

Structure of the muscles in Elasmo- 
branchii. Chaine, J. 1902.1. — Mustelus. 
Humphry, G. M. 1872.3. — Raja. Ran- 
vier, L. A. 1873.1. 

Morphology of the muscles in Ganoidei 
and Dipnoi. — Polyodon. Danforth, C. 
H. 1913.1; Handyside, P. D. 1875.1 (ii). 
— Neoceratodus and Protopterus. Hum- 
phry, G. M. 1872.1* 

Structure of the muscles in various Tele- 
osts. — Salmo. Bruch, C. W. 1861.3. — 
Malopterurus. Cleland, J. 1858.1. — 


Plectognaths. Ros6n, N. 1912.1 (iv). — 
Carassixis. Schiefferdecker, P. 1909.1. 
— Luvarus. Haller, B. Add. 1881.1. 


MYOMERES OR MYOTOMES 

The muscle-masses of Teleosts are com- 
posed on each side of a series of transverse 
segments (myomeres) which are separated 
from each other by bands or fascise of 
fibrous connective tissue (myosepta or 
myocommata). 

Variation in form or shape and arrange- 
ment of myomeres. Anderson, R. J. 1889.1; 
Dietz, P. A. 1909.1, 1913.1; Houssay, F. 

1909.2, 1912.2; Wikstrom, D. A. 1897.1, 
1903.1. 

Trunk-myotome form in Petromyzon and 
Acanthias. Langelaan, J. W. 1904.1. — 
Trunk-myotome form as influenced by fins. 
Tricht, B. 1907.1, .2. 

Actual counts of the number of myomeres 
in numerous adult selachians and teleosts. 
Magnan, A. & La Riboisiere, J. 1912.1. 


Cranial and visceral muscles 

Muscles with their insertions in the jaws 
and visceral arches and serving to move 
these structures. Inclusive of mandibular 
and pharyngeal muscles. 

A noteworthy treatise on the cranial and 
visceral musculature of Amia, with magnifi- 
cent illustrations, is that of ★Allis, E. P. 
1896 . 1 , 1898.2.' 

For a general treatise on the embryological 
development and homologies of the cranial 
muscles of vertebrates including fishes, see 
★Edgeworth, F. H. 1911.1. 

For an illuminative paper in English on 
the morphology of the visceral muscles of 
Selachii, see ★Marion, G. E. 1905.1. 

A recent treatise summarizing the homol- 
ogies of the several jaw muscl^ throughout 
the vertebrate series is ★“ A memoir on 
the phylogeny of the jaw muscles in r^ 
cent and fossil vertebrates " by L. A- 
Adams. Ann. N. Y. Acad. Sci., 1919, vol. 
28, pp. 51-166, pis. i-xiii. , 

Muscles of the jaws, adductor ana 
depressor mandibulse, etc., respect^ely 
closing and opening the mouth. 
include as parte, the M. constrictor L aor- 
salis (M. levator maxillce 8Upenons),M. 
levator palatoquadrati, M. spiracmar^, 
etc. These muscles are innervated by toe 
trigeminal and facial nerves. , 

Struclure in Elasmobranchii {sharks ana 
rays). Edgeworth, T. H. 1902.1; 
bringer, M. 1895.1; . *Luther^ ^ F. 

1909.3, 1913 . 2 ; Manon, G. E. 1905.1, 

★Tiesing, B. 1895.1. i* a 

Structure in Teleostei. Arcangeli, a- 
1911.1; Ayres. W. O. 1848.5; Chain®J J. 
1904.1, 1905.2; ★Vetter, B. 1878.1, 
★Dietz, P. A. 1912.2, Add. ^914.1. — 
Gadus. ★Holmquist, O. 1911.1. --^durus 
giants. ★Juge, M. 1899.1. 

Structure in — Cyclosiomat^ lTl,,/ 
bringer. P. 1874.1, 1875.1. 

Gregoiy, W. K. 1915.2. — Amta. Mc- 

Mumch, J. P. 1885.1. — 

mtisculature, development. Neal, 


H. V. 



SLTUECT INDEX — MORPHOLOGICAL SECTION 


521 


1897.1. — General. Teutleben, E. Add. 

1874.1. 

Branchial or respiratory musculaiure, or 
the mechanism for opening and closing the 
gill cleflSt tTicluding both internal and ex- 
ternal inierbranchials. The preceding refer- 
ences also include this subject. Albrecht, 
P. 1876.1; Bazin. A. 1839.2..3; Borc6a, 
J. 1907.1, .4; Favaro, G. 1902.1; Mc- 
William, J. A. 1885.1; Remak, R. 1843.1. 

Musculus protractor hyoidei {M. genio- 
hyoideus, auct.), extending from ceratohyal 
to symphysis of dentary. ★Albrecht, P. 
1876.1; Anderson, R. J. 1881.1; Chaine, 
J. 1900.2, 1901.1; ★Holmquist, O. 1910.1, 

1911.1. 1913.1, Add. 1910.1; Rouvi^re, 
H. Add. 1906.1; Zavattari, E. Add. 

1910.1. 

Limb and trunk muscles 

By morphologists (Gegenbaur, Kingsley 
et al.) the trunk musculature is regarded as 
divisible horizontally into dorsal (epaxial) 
and ventral (hypaxial) portions, the line 
of division being marked by a horizontal 
partition of connective tissue. 

The following references, chiefly to teleosls, 
include in general the structure of the entire 
trunk musculature including the muscles of 
the fins. ★Chevrel, R. 1913.1; Greene, 
C. W. 1913.1; Hartmann, R. 1881.1; 
Hindersson, H. A. 1910.1; Knauer, F. K. 
1910.1; ★Maurer, F. 1892.1-1912.1; 
Reichert, C. B. 1871.1; Schmalhausen, 
J.J. 1912.1 (ii). 

Musculature of dorsal fin in — Motella. 
Bogoljubsky, S. 1908.1 — Hippocampus. 
Ranvier, L. A. 1874.1; Rollett, A. 1888.1; 
Schultze, O. 1911.1. 

Supracarinales of Teleostei. Favaro, G. 

1902.2. — Rectus abdominis” of Petromy- 
zon. Schneider, A. F. 1882.1. 

Dc^so-ventral division of lateral muscles 
considered empirical, and lateral muscle in 
teleosts regarded as composed of a single 
layer. Shann, E. W. 1914.1. 

MYTHOLOGY AND SYMBOLISM 

For the Christian fish symbol, see under 
Theology. 

For a valuable recent work in English, 
treating extensively the mythology and sym- 
bolism of fishes among the ^eeks and 
Romans, Egyptians, and Assyrians, see 
★Wm. Radcliffe, “ Fishing from the 
earliest times,” London. 1921. 478 p. 

General treatises. Folk-lore and legends; 
fictitious and mythical fishes, etc. ★Guber- 
natis, A. 1872.1; Hulme, F. E. 1895.1; 
★Robinson, P. S. 1883.1; Vinyconib, J. 
1906.1; Watkins, M.G. 1896.1; SebiUot, 
P. Add. 1901.1. 

The great sea-serpent, its identification 
^th fishes. Collett, R. 1884.1; Holder, 
C. F. 1903.3; Holder, C. F. & Jordan, 
p, S. 1913.1; ★Oudemans, A. C. 1893.1; 
Smith, H. M. 1904.1; Anon. 496. 

Fishes as mystic symbols in China and 
Japan. Canw, P. 1911.1; Laufer, B. 
1912.1. — Fish symbol of Egyptian paint- 
ings. Mahler, E. 1913.1. —Fish and 


xvater symbols. Noryvood. J. W. 1912.1. 

— The fish as a sexual symbol. Eisler, R. 
Add. 1914.1. 

Ichthyophobia or taboo of fish. Matthews, 
W. 1898.1. — Fish totems in Torres Straits 
and New Guinea. Haddon, A. C. & Rivers, 
W. H. Add. 1904.1; Seligmann, C. G. 
Add. 1910.1. — Fishing myths and cere- 
monies in the Malay Peninsula. Skeat, 
W. W. Add. 1900.1. 

Hieroglyphics or markings believed or 
alleged to have been found on fishes. Pre- 
Linn. refs. Bartholinus, T. 1654.1; Dobel, 
H.W. 1718.1; Francus, A. 1591.1 ; Jerau- 
curius, A. 1588.1; Simson, A. 1622.1, 
Miscellaneous papers on mythology. 
Anon. 738; Ecl^tein, K. Add. 1911.1. 

— Pre-Linn. refs. Castrillo, H. 1692.1; 
Kornmann, H. 1666.1; Lemnius, L. 
1559.1; PicinelU, D. F. 1670.1; ★Ron- 
delet, G. 1558.1; Vogelhaupt, J. 1670.1. 

— "Trees producing fish.” Duret, C. 
1605.1, 

Fishes in heraldry. Use of fishes in 
armorial bearings, seals, etc. Robinson, 
P. S. 1883.1; ★Moule, T. Add. 1842.1; 
Schulenberg, W. Add. a 911.1; Peacham, 
H. Pre-Linn. 1627.1. 

Myth of the shipholder. The ” ship- 
holder ” (Remora or Echeneis) was be- 
lieved by ancient mariners to be the cause 
of the retardation or the standing still of 
ships even when under full sail in a good 
breeze. This phenomenon is now known 
to be caused by ” dead-water ” which is 
due to a layer of fresh of brackish water 
resting upon the denser sea water. A 
vessel moving in such a place creates 
waves in the boundary between the two 
water-layers whose conflicting currents 
stay the ship. 

For the first scientific explanation of this 
phenomenon, see Ekman, V. W. 1906.1. 

For a full review of all the known litera- 
ture on this myth, with reproductions of 
early figures, 'see E. W. Gudger, in Ann. 
Mag. Nat. Hist. 1918, ser. 9, vol. 2, pp. 
271-305; 1919, ser. 9, vol. 4, pp, 17-21. 

NERVOUS SYSTEM 

Comprising the morphology, develop- 
ment and physiology of the nervous mech- 
anism. 

Many of the parts of the nervous system have 
been treated separately. See Auditory organs. 
Brain, Eye, Gustatory organa. Lateral line 
system. Olfactory organs, Spinal cord, etc. 

Anatomy and morphology in gen- 
eral. Reference should also be made to 
the various subdivisions of the nervous 
system below for the literature relating 
specifically to these constituent parts. 

General treatises. Baudelot, E. 1883.1; 
Girgensohn, O. G. 1846.1; ★Johnston, 
J. B. 1906.1, 1907.1, 1913.1; Key, A. <fe 
Retzius, G. 1875.1. 

Miscellaneous and general. ApAthy, S. 
1895.1; Bailly, E, M. 1824.2; Bazin, A. 
1839.4; Bellonci, G. 1880.1 ; Cortese, F. 
1846.1; Desmoulins, L. A. 1822.1, .2, .3; 
Dubreuil, E. 1885.1; Ebel, J. G. 1788.1; 
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Neryous System — ConCd. 

Fenner, C. W. 1835.1; Le Boux, M. 
1887.1; Le Roux, M. F. 1887.1, Add. 
1889.1; Swan, J. 1835.1; Treviranus, 
G. R. 1820.1; Zaghorskil, A. P. 1833.1; 
Wittzack, J. C. 1817.1. 

Amphioxu^. ★Heymanns, J. F. & 
Stricht, 0. 1898.1; Quatrefages, J. L. 
1845.1; Rhode, E. 1892.1; Schneider, 
A. F. 1880.2. 

Cyclostomata. — PetromyzorUidcB. Ahl- 
born, C. G. 1882.1, 1883.1; Alton, E. & 
Schlemm, F. 1838.1; Desmoulins, L. A. 

1824.1, 1825.2. — Myxine. Retzius, A. 

J. 1822.1-1828.1; Sanders, A. 1894.1. 
Dipnoi and Ganoidei, — Polyodon, 

Handyside, P. D. 1875.1. — Protopterus, 
Wiedersheim, R. E. 1880.2. 

Elasmobranchii. Onodi, A. D. 1886.1; 
★Savi, P. 1844.1; Szczawinska, W. 

1898.1, 

Teleostei» Gehuchten, A. 1894.1; Le* 
Roux, M. 1887.1. — Cyprinxis, Btich- 
ner, G. 1835.1. — Lepadogaater , Guitel, 
F. 1887.3. — Argyropdecus, Handrick, 

K. 1901.1. — Amiurua, Wright, R. R. 
1885.3. 

Development and embryology. — 

S<iiJLal%ta. Neal, H. V. 1915.2. — Peiromy^ 
ton. Shipley, A. E. 1886.1. — Tranaieni 
nervoua aystem, ■—Selachii. ★Beard, J. 

1892.2, 1896.1,.3,.4; Dohm, A. 1882.2 
(xvii). — TtouI* Rohon, J. V. 1884.1. 

Epibranchial placodea. Landacre, F. L. 

1908.1, 1912.1. 

For other tranaierU nervoua atruciureat 
aee alao Giant ganglion cells under Spinal 
cord. 

Histology. General treatiaea. Hannover, 
A. 1844.1; Lenhoss6k, M. 1894.1, 1895.1; 
★Ramon y Cajal, S. 1899.1. 

In varioua fiahea. — Myxxne, Holm, J. 
F. 1901.1. — Teleoais, Le Roux, M. 

1887.1. — Branchiosioma. Quatrefages, 
J. L. 1845.1. 

Physiology of the nervoua ayatem. 
For effects of extirpation of cerebrum, 
medulla, etc., aee Physiological researches 
under Physiology. ^ ^ • 

For a comprehenaive review of the phyai- 
ology of the nervous^ ayatem in all vertex 
bratea, aee ★Ba^oni,' S. Add. 1910.1. 

General treatiaea. Girgensohn, O. G. 
1846.1; ★Polimanti, O. 1911.3, 1913.1; 
Vulpian, E. F. 1864.1. 

Miacellaneoua and general, isaiiiy, ii». 
M. 1824.2; Desmoulins, L. A. 1822.1, 
.2, .3; Flourens, M. J. 1825.1; Trevi- 
ranus, G. R. 1820.1. — Oxygen metabo- 
liam. Baglioni, S. 1905.2; Buijtendijk, 
F. J. 1910.1. — Branchioatoma. Pou- 

manti, O. 1910.1. 

COMPONENTS OP THE NEEVOCS 

SYSTEM 

GANGLIA AND GANGLION CELLS 

It been found impossible to separate 
Cranial and Spinal ganglia and ganglion cells 
from those belonging to the peripheral nervous 

system. , 

For ganglia of particular nerves, see those 

nerves under Peripheral nervous system. 


Development and hiatology. Beard, J. 
1892,1; ★Dohm, F. A. 1882.2 (xvii); 
Schaffer, J. 1896.3; Schenk, S. L. 1877.1; 
Schultze, H. 1878.1. — Lophiua. Antoni, 
N. 1907.1. — Amphioxus. Boeke, J. 

1907.3. — Sdachii. ★Gast, R. 1909.1. 

— Raja. Robin, C. P. 1^7.5. 

Occurrence of canals and alveoli in gang- 
lion cella. Studnidka, F. K. 1903.1, Add. 

1899.1. 


Cranial ganglia. Anatomy. Beard, J. 

1885.1, 1888.2. — Salmon embryoa. 

Furst, C. M. 1900,2, 1901.1. — Am- 

phioxua. Johnston, J. B. 1905.1. 

Development. — Elaamobranchii. Beard, 
J. 1888.2; Guthke, E. 1906.1 {Torpedo); 
Klinkhardt, W. 1905.1; ★Mitrofanov, 
P. I. 1892.1. 

Development of cranial ganglia, Ameiu- 
rua. Landacre, F. L. 1910.1. 

Cerebro-apinal ganglia. Histological 
atructure. Levi, G. 1906.1; Retzius, M. 
G. 1880.2, {Myxine) 1890.2. — Peir(^ 
myzon. TomaseUi, A. 1907.1. — Selachii. 
Cannieu, - Add. 1899.1. 

Spinal ganglia and ganglion cells. 
Structure and development. Gehuchten, A. 
& Nelis, C. 1898.1; Holmgren. A, E. 

1899.1, 1900.1; Kolster, R. 1899.2; 
Levi, G. 1911.1; ★Neumayer, L. 1906.1; 
Rawitz, B. 1882.1. — Petromyzon. Freud, 
S. 1879.1. — Amphioxus. Johnston, J. B. 

1905.1, — Cycloaiomea. Mawas, J. 1910.2. 
Elaamobranchii. — Pristiurua. Len- 

hoss6k, M. 1892.1. —Raja. Wahlgren, 
F 1852 le 

'Teleoata. Trinci, G. 1905.1. —Salmon. 
Furst, C. M. 1900.2, 1901.1. —Lophiua. 
★Holmgren, A. E. 1899.2. — Perea. 

Kolster, R. 1898.2. 

Development of neural creat, o\d of which 
are formed dorsal spinal ganglia. Coggi. 
A. 1895.1,.2; Dohm, F. A. 1882.2 (xx), 


92.1. 

Sympathetic ganglia. Anatomy aw 
rrphology. ★Huber, G. C. 1897.1, Add. 

99.1. — Elasmobranchii. Diamare, V . 
02.1; Pitzomo, M. 1910.1-1913.1. 
Of heart. Sharks and Teleoats. Vignai, 
. V. 1880.1, 1883.1. 

IncertCB sedis . ‘ * Ganglienleiate, ’ * 

-e of. Boeke, J. 1903.1; Dohm, F. A. 
82.2 (xxii); Froriep, A. 1901.1., 

MiaceOanea. —Ganglion iathmx. JoM- 

m, J. B. 1905.4. —Fronepa 

troumov, A. A. 1889. 2._ 

yua ganglion cella, Myxine. RetzJ^» 

. G. 1890.2. — Sensory ganglia, nw- 

ogy. Chase, M. R. Add. 1W9.1. A - 
ioT aanolionic cord^ Torpedo end x 


NERVES 

TTphology Biic^er, 

836.1,.2; Hamson, R. G. 19W.1 
eiromyzon. Dohrn, F. q 

. ^ Nerves unihoiU 

S3 1. —Lophiua. Raffaele. F. 1900.1. 

classified on a fimctiox^ 
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roots, AmphioTus. Johnston, J. B. 1905.1. 

— Motor nuclei, arrangement in Chimeera. 

Kappers. C. U. 1912.1. — Development, 

Lepidosiren. Kerr, J. G. 1902.1, 1904.2. 

— Structure and functions. Moreau, F. A. 

1859.1, 1860.3, 1861.1. 

For motor nerve terminations, see Myol- 
ogy, Innervation of striated muscle. 

Sensory nerves. — Structure and func- 
tions. Moreau, F. A. 1859.1, 1860.3, 

1861.1. 

For sensory nerve terminations in striated 
muscle, see such heading under Myology. 

Electrical nerves, see under Electrical 
fishes. 

Nerve plexuses. — Relations of pec- 
toral and dorsal fin plexitses. Fiirbringer, 
M. 1879.1. — Nerve plexuses, Elasmo- 

branchii. Braus, H. 1910.2, 1911.1. — Tri- 
gemino-facialis plexus in Lota. Gorono- 
witsch, N. 1897.2. — Nervus collector in 
teleosts. Hammarsten, O. D. 1909.1; 
Punnett, R. C. 1900.1, 1901.1. 

For segmental structure of motor nerve 
plexus, see under Metamerism. 

Nerve tiasue. Histology and develop- 
ment. Beard, J. 1892.1; Bomaud, E. 

1887.1. — Ganoidei and Teleostei. Nemi- 
loff, A. 1908.1; Sterzi, G. 1911.1. 

For a comprehensive treatise on the 
tissues of the nervous system, see Held, 
H. 1909.1. 

Nerve cells. Histological structure. 
Flemming, W. 1896.1; Held, H. 1896.1; 
Jacobsohn, L. 1910.1; Paladino, G. 
1898.1; Schultze. H. 1878.1; Retzius, M. 

G. 1911.3. — Petromyzon. Kolster, R. 

1898.1 (ii), (Coitus) 1900.1; — Ganoidei 
and Teleostei. Nemiloff, A. 1908,1. — 

Chondrostei. Valenti, G. 1891.1. 

Various researches. — V acuolisation of 
nerve cells. Athias, — 1906.1, — Intra- 

cortical fAers. Bottazzi, F. 1893.1. — 

'^Myelocytes.” Chatin, J. 1889.2. ^ Na- 
ture of pericellular nlUwork. Hatai, S. 

1903.1. — Neurone, significance of size. 

Johnston. J. B. 1908.3. — Teleneurones 

in Leudscus. Hoffmann, C. K. 1897.1. 

— Intracellular fibrils, Lophius. Holm- 
gren, A. E. 1903.1; Mend, E. (Scyllium) 
1903.3. — Physiology of nerve cells. Jacob- 
sohn, L. 1910.1. — Nomendaiure of nerve 
cells. Nissl, K. 1895.1. -- D^elopment of 
nerve cells in Selachii. Pighini, G. 1905.1. 

— Sensory cells of Golgi. Ramon y Cajal, 

P. 1897.1. — Canals and alveoli in axis 

cylinder. Studnidka, F. K. Add. 1899.1. 

Nerve fibers or neurofibrils. His- 
tological structure. Auerbach, L. 1912.1; 
Babukhin, A. I. 1868.1; Nemiloff, A. 
1910.1; Retzius, M. G. 1910.1; Schultze, 

H. 1878.1. — Significance of size. Her- 
rick, C. J. 1902.2. — Neurofibrillar con- 

tinuity. Held, H. 1905.1. 

Nerve fibres in ganglion cells. Bethe, A. 

1900.1. — Amphioxus. Boeke, J. 1902.2. 

— In retinal ganglia, Selachii. Schnaudigel, 
O. A. 1905.1. 

Origin and development. Babukhin, A. 

I. 1868.1; Neal. H. V. 1915.2. 


NEUROGLIA 

(Connective tissue cells of a supporting 
character). 

Histological structure. Bonome, A. 
1907.1; Catois, E. H. 1898.1; Fano, C. 
1906.1; Mawas, J. 1910.1; Miiller, E. 
1899.1; Retzius, M. G. 1893.3; Sala y 
Pons, C. 1894.1; Terry, R. J. 1907.1; 
Valenti, G. 1891.1. — Neuroglia in 

rdtna. Sacchi, J. 1884.1. 

Ependyma, columnar epUhelial neu- 
roglia cells which line the cavity of the cen- 
tral nervous system. — Structure. Franz, 
V. 1912.1; Retzius, M. G. 1891.4, 1893.3; 
Stendell, W. 1914.5; ★Studnidka, F. K. 
1899.2, 1899 . 5 . 

Ependymal grooves, including subcom- 
missural organ. Structure arid develop- 
ment. Dendy, A. 1913.1, (Function) Add. 
1909.1; NichoUs, G. E. 1912.2; Sargent, 
P. E. 1903.1. 

CENTRAL NERVOUS SYSTEM 

See also Brain, and Spinal cord, indexed 
separately because of the great number of cita- 
tions under each. 

System of nomenclature based on func- 
tional divisions. Johnston, J. B. 1902.1. 

Blood vessels of the central nervous 
system. Sterzi, G. 1907.1. 

Anatomy and morphology. General 
treatise. ★Johnston, J. B. 1909 . 1 . — Cy- 
dostomata and Selachii. ★Sterzi, G. 

1907 . 1 . 

Miscellaneous papers. Arsaky, A. 

1813.1. 1836.1; Meckel, J. F. 1836.1; 
Sanders, A. 1878.1; Treviranus, G. R. 

1820.1. 

Anatomy and morphology in va- 
rious groups of fishes. — Amphioxus. 
Ovsyannikov, F. V. 1868.1; Retzius, M. 
G. 1891.2; Steiner, J. 1886.3. 

Cyclostomata. — Petromyzon. Des- 
moulins, L. A. 1825.1; Mayer, F. 1897.1. 

— Myxine. Retzius, M. G. 1891.3. 

Dipnoi and Ganoidei. — Dipnoi (Pro- 

topterus and Ceratodus). Burckhardt, C. 
R. 1891.2, 1892.2, 1905.1; ★Bing, R. & 
Burckhardt, C. 1905.1; Sanders, A. 

1889.1. — Polypterus. Waldschmidt, J. 

1887.1. 

Elasmobranchii. Rohon, J. V. 1877.1; 
Sanders, A. 1887.1; Steiner, J, 1886.2, .3. 

— Torpedo. Borchert, M. 1903.1, 1905.1, 

1906.1. — Scymnus. ★Burckhardt, C. 
R. 1907 . 1 , (Palceo-selachii). 1911.1. — 
Chimcera. VaJentin, G. G. 1842.2. 

Teleostei. Grette, A. 1879.1; Stieda, 
L. 1868.1, 1870.1. — Orthagoriscus. 

Haller, B. 1891.1; Tagliani, G. 1894.1, 

1895.1. 

Development smd embryology. Gen- 
eral treatises. ★Kupffer, C. W. 1906.1. 

— Cydostomata and Selachii. Sterzi, G. 

1907.1. 

Special researches. Peter, K. 1901.1. 

— Teleostei. Goette, A. 1873.1 (iii), 1878.2; 
Goronowitsch, N. Add. 1884.1. — Central 
canal. Rudnev, V. G. 1894.1. — Earliest 
differentiation. Schaper, A. Add. 1897.1. 
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Nervous System — Cont'd. 

For formation of Medullary tube, see 
that heading under Embiy’ology. 

Histologry. For a general account of the 
histological structure of the central nervous 
system, see ★Nansen, H. 1887.2. 

Histological structure of the central ner- 
vous system in — Lophius. Fritsch, G. 
T. 1886.4. — Amphioxus. Joseph, H. 

1904.1. — Myxine. Nansen, F. 1885.1, 

1886.1. — Esox, Neumayer, L. 1895.1. 

Meninges, membranes covering the 
central nervous system. — Pigmentation 
of sheath. Borchert, M. 1904.1. — Mem- 
brana limitans externa. Retzius, M. G. 

1904.2. — Meninx primitiva. Sagemehl, 

M. 1884.1 (ii). — Ontogeny, phytogeny 

and anatomy. ★Sterzi, G. 1899.1-1902.2. 

Phylogeny of central nervous system. 
Burckhardt, C. R. 1907.1; Gaskell, W. 
H. 1889.1, .2; Herrick, C. J. 1910.1; 
Steiner, J. 1888.1. 

Reissner's fiber, a cord of fibers arising 
in the tectum opticum of the mid-brain and 
extending backward throughout the central 
canal of the central nervous system. 

For the most comprehensive study of the 
structure and development of Reissner's 
fiber, see ★Nicholls, G. E. 1912.2. 

Anatomy, development, functions, etc. 
Ayers, H. {Myxinoidci) 1908.1; Dendy, 

A. 1913.1, Add. 1909.1; Studnieka, F. K. 

1899.1. 

Experimental investigations indicating 
functions as an aid in the flexure of the 
body. Nicholls, G. E. 1912.1. 

Considered an optic reflex apparatus for 
transmission of motor reflexes. ★Sargent, 
P. E. 1900.1, 1901,1, 1904.1, Add. 1901.1. 

PERIPHERAL NERVOUS SYSTEM 

For the innervation of particular organs, 
see under those organs, such as Electrical organs 
under Electrical fishes, Heart, Striated muscles 
under Myology, etc. 

For peripheral terminations of nerves of 
special senses, see Auditory organs, Eye, Gusta- 
tory, Olfactory and Tactile organs. 

For tho “ End organs,” see under Senses and 
Sense organs, and Lateral line system. 

For a general treatise on the anatomy and 
physiology of the peripheral nervous system, 
see Stannius, H. 1849.1. 

Anatomy and morphology in various 
fishes. — Amphioxus. Dogiel, A. S. 
1903.1; Fusari, R. 1889.1; I^utchin, H. 
L. 1913.1. — Ammocoetes. Julin, C. 

1888.1. — Teleostei. Herrick, C. J. 1899.3; 
Stannius, F. H. (padus) 1842.2; Panschin, 

B. A. 1910.2. — Selachii. Muller, E. 

1913.1. 

Development. Beard, J. 1888.3, 1890.2; 
His, W. 1879.1; Kerr, J. G. {Lepidosiren) 
1910.5; ★Lenhoss6k, M. 1905.1 ; Muller, 
E. {Selachii) 1913.1. 

Histogenesis. ★Harrison, R. G. 1901.1; 
Kolster, R. 1899.1; ★Neumayer, L. 

1906.1. 

Phylogenetic relations. Herrick, C. J. 

1910.1. 


CRANIAL NERVES 

Generaltreatises. Gaskell, W. H. 1889.2; 
★Johnston, J. B. 1902.4. 

Anatomy and morphology. Cole, F. 
J. 1898.1, .3, 1899.1; GaskeU, W. H. 

1888.1. — Entrance of cranial nerves into 
medulla oblongata. Droogleever Fortuyn, 

A. B. 1913.1. — Spinal homologues of 

cranial nerves. McMurrich, J. P. 1902.1. 

Cyclostomata. Johnston, J. B. {Petro- 
myzon) 1905.2, 1908.1; Worthington, 
Julia {Bdellostoma) 1905.2. 

Dipnoi. Pinkus, F. 1905.1. — Cera- 

todus. Beauregard, H. 1883.1; Wijhe, J. 
W. 1882.1. — Prolopterus. Humpluy, 

G. M. 1872.2; ★Pinkus, F. 1894.1. 

Elasmobranchii. Ewart, J. C. 1889.1; 
Ewart, J. C. & Cole, F. J. 1895.1; Mar- 
shall, A. M. 1881.1 ; Pinkus, F. 1905.1. — 
Raja. Bonsdorff, E. J. 1857.1. — Chimoera. 
Cole, F. J. 1896.1, 1897.1; Cole, F. J. & 
Dakin, W. J. 1906.1. — Torpedo. Ewart, 
J. C. 1890.1. — Hexanchus. Gegenbaur, 
C. 1871.1. — Chlamydoselachus. Hawkes, 
O. A. 1906.1. — Echinorhinus. Jackson, 
W. H. & Clarke. W. B. 1876.1. — Scyl- 
lium. Marshall, A. M. & Spencer, W. B. 

1881.1. — Acanthias. Meek, A. 1909.1; 
Strong. O. S. 1903.1. 

Ganoidei. ★Wijhe, J. W. 1880.1, 1882.1. 

— Amia. Allis, E. P. 1895.1, 1898.2. 

— Acipenser. Goronowitsch, N. 1888.1; 
★Johnston, J. B. 1898.1, .2. 

Teleostei. Herrick, C. J. 1897.1, 1898.1. 

— Scomber. ★Allis, E. P. 1903.4; Dewitz, 

J. 1904.1. — Gadus. Cole, F. J. 1898.1, 
1900.1; Herrick, C. J. 1900.1. -Cyclo- 
thone. Gierse, A. 1904.1. — Menidin. 

★Herrick, C. J. 1899.1.— Siluridre. 1901.1 ; 
★Juge, M. 1899.1. — Esox. Panschin, 

B. A. 1910.1. — Macruridee. Pfiiller, A. 

1914.1. ^ , 

For segmental arrangement and value of 
cranial nerves, see Metamerism. 

Development. ★Goette, A. 1914.1; 
Kupffer, C. W. 1891.1; Strong, O. S. 

1891.1. — Phylogeny. Gaskell, W. H. 
1898.1 (x), 1899.1. 

Elasmobranchii. — Chlamydoselachus 
andSpincLX. Brohmer, P. 1909*1; Guthke, 
E. 1906.1 {Torpedo); Marshall, A. M. 
1881.1; ★Mitrofanov, P. 1. 1892.1 ; Wijhe, 

J. W. 1882.2. ^ 

Teleostei. ★Barbieri, C. 1907.2, 1908.4, 
Goronowitsch, N. 1897.1, 1898.1. 

Origin in the cells of the brain. ★Ahl- 
bom, C. G. 1884.1 {Petromyzon) ; Du- 
m^ril, A. M:, Flourens, M. J. & Uuveimoy, 

G. L. 1854.1; Duvemoy, G. L. 1864.1; 
Goette, A. 1913.1; Philipeaux, J. M. & 
Vulpian, E. F. 1853.1; ★W aUenberg, A. 

1907.1, .2. 

Peripheral distribution of cranial 
nerves. In various fishes. — Ammocvxtes. 
Alcock, R. 1898.1; Cole. F. J. 1898-2. — 

Mustelus. Allis, E. P. 1901;1. — Uns^- 

metrical distribution of cranial nerves. Coi- 

iingc, W. E. 1895.3. thp 

For the peripheral distribution of the 

nerves of special senses, see under organs oj 
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special senses, as Auditory organs. Eye, 
Gustatory organs, Olfactory organs, Tac- 
tile organs. 

See also Lateral line system, and Sensory 
organs. 

Cranial nerves 
by name and number 

Abducens (VI). Anatomy and mor- 
phology. — General treatise. ★Neal, H. V. 

1912.1. Add. 1914 . 1 . —Ganoidei. 

Schneider, H. 1881.1. — Amciurus. 

Workman, I. S. 1900.1. 

Motor nuclei, Lophius. Droogleever 
Fortuyn, A. B. 1909.1; Kappers, C. U. 
& Fortuyn, A. B. Add. 1909.1. 

Auditory (VIII). {For peripheral 
terminations of auditory nerve in mem- 
branous labyrinth of ear, see under Auditory 
organ.) 

Anatomy and development. Camper, P. 

1763.1. 1774.1; Holmes. G. M. 1903.1. 

— Acustico-lateral system, Bdellostoma. 
Ayers, H. & Worthington, J. 1908.1. 

— Structure of ganglion cells of N. acus- 
tico- facialis, Ammoccetes. Herms, E. 

1885.1. — Development. Cameron, J. & 
Milligan, W. 1910.1. 

Origin of auditory nerve in cells of brain. 

— Teleosts. Mirto, D. 1895.1, 1896.1. 

— Petromyzon. Kohon, J. V. 1882.1. 
Phytogeny. Gaskell, W. H. 1898.1 (x); 

Kappers, C. U. 1909.1. 

Physiology. — Of vestibular branch of 
eighth nerve. Carazzi, D. 1898.1. — Effect 
of sectioning auditory nerve, Trigla. Poli- 
manti, O. 1913.2. 

Facialis (VII). Anatomy and mor- 
phology. Friant, A. Add. 1879.1. — 
Motor nucleus of facialis, Lophius. Droo- 
gleever Fortuyn, A. B. 1909.1; Fortuyn, 
A. B. 1909.1, .2; Kappers, C. U. & For- 
tuyn, A. B. Add. 1909.1. — Spinal gang- 
lion of facialis. Haller, B. 1910.1. — 

Peripheral termination. ★Ruge, G. H. 

1897 . 1 . 

Phytogeny of facialis nerve. Gaskell, 
W. H. 1898.1 (iv); Kappers, C. U. 
1909.1; Sheldon, R. E. 1909.2. 

Branches of Facialis or VII nerve. 

Chorda tympani branch. — Chimeera. 
Cole, F. J. 1896.1. — Comparative anat- 
omy. Froriep, A. 1887.1. — Homologies 
in Selachii. Green, H. A. 1900.1. — Phy- 
togeny. Sheldon, R. E. 1909.2. 

Gustatory branch of communis system of 
facialis. — Relation to nerves of touch. 
Herrick, C. J. 1906.3. — Origin, Cyprinus. 
Weber, E. H. 1827.7. 

Other branches. — Mandibularis ex- 
iernus facialis, variations, Ghdus. Holm- 
quist, O. 1913.2. — Horizontal branch, 

phytogeny. Kappers, C. U. 1908.3. — 
Lateralis branch, Mormyridee. Stendell, 
W. 1914.4. — Buccal nerve, variation in 

origin. Turner, W. 1867.2. 

* 

Glossopharyngeal (X). Presence or 
absence in myxinoids. Johnston, J. B. 

1908.2. 

, Hypoglossal (XII), so^Ued by authors 
cited; probably, however, in fishes morpho- 


logically equivalent to first spinal nerve. 

— Hate of impulse in Bdellostoma. Carl- 

son, A. J. 1904.2. — Question of existence 
in fishes. Duval, M. 1877.1. — Rela- 

tions among various vertebrates. McMur- 
rich, J. P. 1885.1. 

Mesencephalicus nerve. Found in 

larval form (Ammoccetes), sparingly in 
adult Petromyzon. Possibly a member of 
the transient nervous system (q. v.). Tret- 
jakofl, D. 1909.1. 

Oculomotor (III). Anatomy and 
morphology. Harman, N. B. 1899.1; 
★Neal, H. V. 1912.1, Add. 1914.1. —Ga- 
noidei. Schneider, H. 1881.1. — Ameiu- 
rus. Workman, I. S. 1900.1. 

Histology, ganglia of oculomotor nerve. 

— Ciliary ganglion. Beard, J. 1888.1; 
Ewart, J. C. 1890.2; Onodi, A. D. 1901.1, 
Add. 1887.1; Schwalbe, G. A. 1879.1. 
— lntracranialganglion,Scyllium. Nicholls, 
G. E. 1915.1. 

Histology, motor nuclei. Huet, W. G. 
1911.1; Kappers, C. U. 1913.1. 

Origin and development. Beccari, N. 
1909.2; Harman, N. B. 1899.1. — Elas- 
mobranchii. ★Gast, R. 1909.1 ; Sedgwick, 
A. 1895.1. 

Olfactory (I). (For peripheral termina- 
tions of the first nerve in the organ of smell, 
see under Olfactory organs.) 

Anatomy. — Amia. Brookover, C. 

1909.1. 1910.1. — Ameiurus. Brookover, 
C. & Jackson, T. S. 1911.1. 

Development. ★Locy, W. A. 1899.1. 

— Nerve and ganglion, Lepidosteus. Brook- 
over, C. Add. 1914.1. 

Physiology. Garten, S. Add. 1903.1. 

— Velocity of conduction of impulses, 
Esox. Nicolai, G. F. 1901.1, 1905.1. 

— Effects of electrical stimulus, Esox. 
Sulze, W. 1909.1. 

Optic nerve (II) and Chiasma. 

For peripheral terminations of the optic 
nerve see Retina under Eye. 

Stages in degeneration of optic nerve 
after removal of eye. Krause, K. 1898.1. 

Anatomy of optic nerve. ★Deyl, J. 
1896.2; Studniaka, F. K. 1897.1, 1898.3. 

— Acanthopsidee and Siluridee. Deyl. J. 

1896.1. — Teleosts. Messing, S- V. 1907.1. 

— In the blind cave fish, Amblyopsis. 

Ramsey, E. E. 1901.1. — Syngnathus, 

StudniCka, F. K. 1901.3. — Xiphias. 

Malpighi, M. Pre-Linn. 1686.1. 

Place of origin in brain. Bellonci, G. 

1880.2. 1888.1; Stein, S. A. Add. 1834.1. 

— As part of central nervous system. 
Monro, T. K. 1896.1. 

Phytogeny. Gaskell, W. H. 1898.1 
(ix). 

Optic chiasma, structure. Rudolphi, C. 
A. 1800.1; Soemerring & Noethig, Add. 

1791.1. 

Optic chiasma in Teleostei. Fusari, R. 
1896.1; Parker, G. H. 1901.1, 1903.2. 

— Gadus. Hoeven, J. 1832.1; Mayer, A. 

F. 1829.1. — Clupea. Weber, E. H. 

1827.1. — Engraulis. Solger, B. F. Add. 

1877.1. 
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Nervous System — ConVd. 

Dorsal position of either right or left 
nerve in the crossing is a matter of chance 
and not a heritable character as shown in 
breeding experiments with brook-trout and 
cod. Larrabee, A. P. 1906.1. 

For changes in the optic tract accompany- 
ing migration of the eye in flatfishes, see 
under Pleuronectidae. See especially May- 
hoff. H. 1912.1: Williams. S. R. 1902.1. 

Terminalis (Piukus’s nerve). A sen- 
sory nerve arising from the anterior pari of 
the fore-brain and innervating the epi- 
thelium of the nasal sac. Discovered by R. 
Pinkus in Proiopterus in 1894. 

Anatomy. — Amia and Lepidosleus, 

★Brookover, C. 1908.1, 1909.1, 1910.1. 

— Ameiurus. Brookover, C. & Jackson, 
T. S. 1911.1. — Heptanchus. Burckhardt, 
C. R. 1906.3. — Selachii. ★Locy, W. A. 

1899.1. 1904.1, 1905.2. ^Selachii and 
Dipnoi. ★Pinkus, F. 1894.1, .2, 1905.1. 

— Teleosts. Sheldon, R. E. 1909.1; 

Sheldon, R. E. & Brookover, C. 1909.1; 
Giacomini, E. Add. 1914.1. 

Various researches on N. terminalis. 

— Development in Selachii. Belogolowy, 

G. 1912.1. — Physiology, Selachii, 

Kschischkowsky, K. 1912.1. — Ganglion 
cells, Mustelus. McKibben, P. S. 1914.1. 

Trigeminal or Trifacial (V). Anatomy. 
Friant, A. Add. 1879.1; Valkenberg, C. 
T. Add. 1911.1. — Gadus. Baudelot, E. 

1868.9. — Muroenidae. Calandruccio, S. 

1896.1. — Lota. Goronowitsch, N. 
1897.2; Toppelius, O. A. Add. 1846.1. 

Various morphological papers. — End- 
organs in skin, Bdellostoma. Ayers, H. & 
Worthington, J. 1907.1. — Plexus oph- 

thalmicus in Amia and Lepidosleus. 
Belogolowy, G. 1912.1. — Phytogeny of 

trigeminal. Gaskell, W”. H. 1898.1 (v, vii). 

— Spinal ganglia of trigeminal. Haller, 
B. 1910.1. — Trigemino-facialis complex, 
Gadus and Ameiurus. Herrick, C. J. 

1900.2. — Mesencephalic root. Johnston, 
J. B. 1905.4. — Parts innervated, Selachii, 
Ganoidei and Dipnoi. Luther, A. F. 1909.3, 

1913.2. — Origin, Teleosts. Orril, E. 

1913.1. 

Branches of trigeminal nerve. — Ganglia 
of ophthalmicus profundus in Selachii. 
Beard, J. 1888.1. — Mandihularis trige- 

mini, variations, Gadus. Holmquist, O. 

1913.2. — Ophthalmic branch, Ameiurus. 

Workman, I. S. 1900.1. — Lateralis 

branch, Lota and Silurus. Weber, E. H. 

1827.9. 

For the muscles innervated by the Trigem- 
inal nerve, see Cranial and visceral 
muscles, under Myology. 

Trochlearis or Patheticus (IV). 
Anatomy and morphology. Dohm, F. A. 
1882.2 (xxv); ★Furbringer, M. 1902.1; 
Kappers, C. U. 1913.1; ★Neal, H. V. 

1912.1, Add. 1914.1. — Teleostei. Bec- 

cari, N. 1909.2; Franz. V. 1911.3. —Ga- 
noidei. Schneider, H. 1881.1. — Ameiurus. 
Workman, I. S. 1900.1. 

Various researches on morphology and 
development. — Gadus, dorsal ramus. 


Baudelot, E. 1873.2, {Homologies). 
1868.6. — Development, Torpedo. Froriep, 
A. 1891.1. — Nuclei of trochlear nerve. 

Huet, W. G. 1911.1. 

Vagus or Pneumogastric (X). Anat- 
omy and morphology. Baudelot, E. 1868.3, 
1869.1; Hoffmann, C. E. 1860.1; Mo- 
reau, F. A. 1859.1; Onodi, A. D. Add. 
1887.1; Bruner, G. Add. 1893.1. — 5e- 
lachii. ★Dohm, F. A. 1882.2 (xix, xxi). 
— Cyclostomata. Ransom, W. B. & Thomp- 
son. D. W. 1886.1. 

Teleostei. — Gadus. Baudelot, E. 

1868.9. — Orthagoriscus. Sauvage, H. E. 

1910.1. — Anguilla. Waga, T. 1896.1. 
Researches on origin and histology of 

vagus. — Teleostei. ★Haller, B. 1895.1, 

1896.1. — Selachii. Rohon, J. V. 1878.1; 
Shore, T. W. 1889.1. 

Physiology. — Influence of section of 
nerve on gases of air bladder. Bohr, C. 

1894.1. — Influence of pneumogastric on 
heart, sharks. Cadiat, L. O. 1879.1. — Rate 
of impulse, Bdellostoma. Carlson, A. J. 

1904.2. — General account of physiology 
of vagus. Hoffmann, C. E. 1860.1. 

Lateralis system of vagus nerve. ★F^e, 
F. 1866.1, Add. 1869.1. — Selachian em- 
bryos. Dohrn, F. A. 1882.2 (xix). — Lota 
and Silurus. Weber, E. H. 1827.9. 

SPINAL NERVES 

Anatomy and morphology. Baudelot, 

E, 1868.11; Gaskell, W'. H. 1888.1; 

Trinci, G. 1905.1, 1906.1. — Amphioxus. 
Balfour, F. M. 1876.3. — Elasmobranchii. 
Ewart, J. C. & Cole, F. J. 1895.1. — 

Chlamydoselachus. Hawkes, O. A. 1906.1. 

— Cyclostomata. Ransom, W. B. <k 
Thompson, D. W. 1886.1; Schneider, A. 

F. 1880.2. 

Anatomy in Teleostei. — Teleosts. Allis, 

E. P. 1898.2. — First spinal nerves, Amia 
and Scomber. Allis, E. P. 1895.1, 1898.1, .2, 
1903.4. — Scomber. Dewitz, J. 1904.1. 

— Menidia. ★Herrick, C. J. 1899.1. 

Various anatomical items. — Distribu- 
tion, Elasmobranchii. Bardeen, C. R. 

1904.1, — Ventral ramus, anterior spinal 
nerves. Selachians. Braus, H. 1892.1. 

— Conceived as a complex of two separate 
nerves. Wijhe, J. W. 1897.1. 

Development. — Elasmobranchii. Bal- 
four, F. M. J875.2. —Motor nerves, 
Selachii. Dohrn. F. A. 1882.2 (xiv). 

— Ventral development. Neal, H. V. 

1900.1, 1903.1. — General account of de- 
velopment. Sagemehl, M. 1882.1. 

SPINO-OCCIPITAL NERVES 

Development, homologies, and morphola^. 

— Homologies, Amia and teleosts. Allis, 

E P. 1898.1. — Development, Selachxi. 

Braus, H. 1899.1. — Morpholo^ in 

Holocephali. ★Furbnnger, M. 1896.1. 

— In Amia. Ganfini, C. 1912.1. In 

Teleostei. Supino, F. 1907.3. 

moccetes. Wiedersheim, R. E. 1869.1, 

1879.1, 1880.1, .3. 
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STBCPATHSTIC NK&VOUS SYSTEM 
(Nemis sympathicus) 

Anoiomy and morpholooy. Froriep, A. 
1908.1; ★Jaquet, M. 1900.1; Marcus, 
H. 1910.1; Toppelius, O. A. Add, 1846.1. 
^ Petromyzon. Julin, C. 1886.1, 1887.7; 
Ovsyannikov, F. V. 1883.1. 

Elasmobranchii. '^Bottaszi, F. 1902.2; 
★Chevrel, R. 1890.1; Diamare, V. 1902.1; 
Remak, R. 1837.1. 

Tdeostomi. — Teleosts. ★Chevrel, R. 

1888.1, 1890.1, (Acipen^er). 1893.1. — 

Gadus. Hjelt, 0. E. 1847.1. — Orlha^ 

ooriscus. Sauvage, H. E. 1910.1; Vulpian, 
E. F. 1865.1. 

Deceiopmen/. Froriep, A. 1908.1 ; ★Gan- 
fini, C. 1912.2; Kuntz, A. 1911.1; ★Neu- 
mayer, L. 1906.1. — Elasmobranchii. 

Hofifmann, C. K. 1901.1 (Acanthias) ; 
Sedgwick, A. 1895.1. 

VarioiLS researches. — Preoptic sympa^ 
thetic system in Amxa. Brookover, C. 

1909.1, 1910.1. — Influence on functions 

of air bladder. Harting, P. 1865.1. — 

Evolution of sympathetic system. Kuntz, 
A. 1911.2. — Histogenesis. ★Neumayer, 
L. 1906.1. — Lesion in Rhombue. Pou- 
chet, G. 1875.3. 

For segmental structure of Sympathetic 
nervous system, see Metamerism. 

OLFACTORY ORGANS 

For the functions of the olfactory organs, see 
SzneU. 

Development. For a comprehensive 
treatise on the development of the olfactory 
organs, see ★Peter, K. 1906.1. 

Development in — Cyclostomata {Am- 
mocates). Gaskell, W. H. 1898.1; ★Lu- 
bosch, W. 1901.1, 1904.2, 1905.1; Pogo- 
jeff, L. 1881.1. — Teleostei. Gawrilenko, 
A. 1910.1; Holm, J. F. 1894.1. 

Development of olfactory organs in Sel- 
ackii. ★Berliner, K. 1902.1; Holm, J. F. 
1894.2; Sund, O. 1904.1, 1905.1; Wijhe, 

J. W. 1886.2. 

Morphology, including microscopical 
structure. 

Miscellaneous and general. Dum^ril, 
A. H. 1860.1; Geoffroy-Saint-Hilaire, E. 
F. 1825.1; ★MarshaU, A. M. 1879.2; 
Scarpa, A. 1789.1. 

Anatomy in v<v^ious fishes. — Mustelus. 
Asai, T. 1913.1. — Cyclostomata. Ballo- 
witz, E. 1904.1; Bume, R. H, 1908.1; 
Fcettinger, A. 1876.1. — Teleosts. Bume, 
R. H. 1909.1; Dogiel, A. S. 1886.1; Sol- 
ger, B. F. {Gasterosteus) 1893.1. — Ganoi- 
dei. Dogiel, A. S. 1886.1; Grimm, O. 
(Acipenser). 1872.1; Waldschmidt, J, 
(Poly^erus). 1887.1. — Amphioxus. K61- 
Uker, R. A. 1843.1. 

Histological structure, including nerve 
terminations in end organs, etc. Aichel, O. 
1897.1; ★Blaue, J. 1882.1; Jagodowski, 

K. P. 1901.1; KdUiker, R. A. 1857.5; 
Kolmer, W. 1906.1, 1907.1; Madrid 
Moreno, J. 1887.1, Add. 1887.1, Add. 
1888.1; Pereyaslavtzeva, S. 1876.1; 


Retzius. M. G. 1879.1, 1880.1, .3, 1892.3, .8; 
Sheldon, R. E. 1908.2. 

Olfactory fossse or nasal pits, morphol- 
ogy, functions, etc. 

For a general treatise on the morphology 
and dev^pment of the nasal fossoe, see 
★Dieulaf6, L. 1904.1, Add. 1906.1. 

Communicolions of nares with pharynx 
in — Astroscopus. DahJgren, U. 1908.2. 
— Cynoglossus. Johnstone, J. 1904.3; 
★Kyle, H. M. 1900.6. 

Position of nares in — Lepidosiren (jin- 
terior opening). Huxley, T. 1876.3. — 
OphichthyidcB. Liitken, C. F. 1851.1. 

Nares rudimentary or degenerate in Tet- 
raodon. Wiedersheim, R. E. 1887.1, .2, .4. 

Change of water in olfactory pits, Teleos- 
tei. Vescovi, P. 1889.1. 

“ Monorhinie " and “ Amphirhinie,” 
hypothesis advocated by von Kupffer at- 
tempting derivation of bilateral nostrils of 
gnathostomes from the single median mon- 
orhinal condition of Cyclostomes. Kupffer, 
C. W. 1894.1; Peter, K. *1906.1; Sund, 
O. 1905.1. 

OTOLITHS 

Comprising the “ ear stones ” as isolated 
structures, i. e. not in association with other 

parts of the ear. . 

For the functions of the otoliths, see under 
Hearing and the static sense. 

For the determination of the age of fishes 
through the study of their otoliths, aee under 
Age determination. 

General accounts, size, shape, structure, 
etc. Canestrini, R., & Parmigiani, I. 
1883.1; Scott, T. 1906.1; ★Shepherd, 
C. E. 1910.1, .2, 1914.1. 

Structure of otoliths in — Pleuronecles. 
Immennann, F. 1908.1. — Gadus. Red- 
fern. P. 1859.1. — Pelromyzon. Stud- 

nicka. F. K. 1912.1. 

Miscellaneous papers of little value. 
Buckland, F. T. 1878.2; Geoffroy-Saint 
HUaire, E. F. 1824.9, .10; Jackson, P. 
1879.1; Anon. 436; Klein, J. T. Pre-Linn. 

1740.1. 

Otoliths of species of Gadus dredged from 
depths of polar seas. Jensen, A. S. 1900.2, 

1905.2. 

Comparalive stxidies of the otoliths of 
recent ^hes for the purpose of the iderUifl- 
caiion of isolated or fossil otoliths. Costa, 
O. G. 1866.1; Higgins, E. T. 1867.1, 
1868.1; Ihering, H. 1891.1, .2; Koken, 
E. 1891.1, Add. 1891.1. 

Fossil otoliths. Because of their den- 
sity, these are often the only remains of 
^hes preserved in fossil-bearing formaiions. 

Tertiary otoliths of varU^ formations 
throughout the world. Bassoli, G. G. 1906.1, 
1909.1; ★Koken, E. 1884.1-1888.1, Add. 
1891.2; Meyer, O. 1889.1; Neumayer, 

L. 1913.1; Pantanelli, D. 1SK)4.2; Pascoe, 
E. H. 1909.1; ★Priem, F. 1906.1, 1911.2, 

1912.2. 1913.1, 1914.1; Schubert, R. J. 
1902.1, 1905.1, 1906.2, .3, 1907.1, 1912.1, .2. 

Cretaceous otoliths of Germany. StoUey, 
E. 1906.1,-1913.1. 
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OVA AND OVUM 

Comprisine: all non-pelagric egg^s. 

For all papers relating to the care of their 
eggs by the parent fishes such as Brood-pouch 
incubation; Oral gestation; Nest-building; etc., 
see under Reproduction. For number of eggs 
produced, see Fecundity, under Reproduction. 

For all developmental stages of the ovum, 
beginning with fertilization, see under Embry- 
ology. 

For the handling of eggs in fish-culture, 
artificial fertilization, shipment to foreign coun- 
tries, etc., see under Pisciculture. 

For size of ova see under Oral gestation under 
Reproduction. Eggs incubated in the mouth of 
the parent are uniformly large. 

Popular general articles on the fish egg. 
Cunningham, J. T. 1896.1; McIntosh, 
W. C. 1885.1, 1886.7, 1889.1; Ryder, J. 

A. . 1886.6. 

Chemical Composition 

Composition of ovum, especially the yolk, 
in various fishes. Dubuisson, H. 1906.1; 
Ciobley, — 1850.1, 1851.1; Kensington, 
E. T. 1884.1; Lams, H. 1904.1; Morin, 

B. 1823.1; Prince, E. E. 1886.2, 1887.2; 

Retzius, A. J. 1854.1, 1855.1. — Esox. 

Reichert, C. B. 1856.1, .2; VauqueUn, 
L. N. 1817.1, Add. 1818.1. — Acanthias. 
Zdarek, E. 1904.1. 

Physical and chemical changes during 
maturation. Milroy, T. H. 1898.1. 

Protein substances; albumins, globulins, 
etc., of ovum including its secondary mem- 
branes. Alsberg, C. L. & Clark, E. D. 
1908.1; Baumhauer, E. 1848.1; Dezani, 
S. 1908.1; D'yakonov, K. S. 1866.1; 
Leuchs, J. C. 1862.1; Miyake, K. & 
Tadokoro, T. 1911.1; Yoshimura, K. 

1913.1. — Klupeovin. Hugounenq, L. 

1904.1. — Nucleic acid. Levene, P. A. & 
Mandel, J. A. 1906.1; Tschernorutzky, 
H. 1912.1. — Purin bases. Linnert, K. 

1909.1. — Percaglobulin. Morner, C. T. 

1904.1. — Phosphoglycoproteins; ichthin 
ichthidin, and ichthulin. Levene, P. A. 
1901.2; ★Valenciennes, A. & Fremy, E. 
1854.2; Virchow, R. L. 1853.1. 

Egg-cases of sharks; keratin tertiary 
membranes, constitution. Buchtala, H. 
1908.1; Hussakof, L. <fe Welker, W. H, 

1908.1. 1911.1; Krukenberg, C. F. 1885.1; 
Pregl, F. 1908.1. — Comparison with egg 
capsule of snake. Krukenberg, C. F. Add. 
1882.3, .4. 

Egg-cases or Hom-like Membranes 

Cyclostomata. Hooked capsules, prob- 
ably secondary or follicular membranes. 

Bdellostoma. ★Dean, B. 1899.6; Do- 
flein, F. J. 1899.3; Plate, L. H. 1896.1. 

Myxine. Cunningham, J. T. 1887.4,. 5, 
1897.1; Dean, B. 1900.2, 1903.3, 1904.7; 
Jensen, A. S. 1900.1; Klinckowstrom, 

A. 1895.1; Steenstrup, J. J. 1863.2, 

1864.2. — Development within follicle. 
Cunningham, J. T. Add. 1886.1. 

Elasmobrancliii. Keratin egg-cases, a 
tertiary membrane secreted by nidamental 
gland of oviduct. 

For homoloffue of the egg-case in vivip- 
arous forms, see FcBtal membranes below 


Viviparity under Reproduction. For 
Chemical composition, see above. 

See also Oviposition of shelled eggs of 
Selachii and Oviparity of Elasmobranchii 
under Reproduction. 

Manner of formation with structure of 
nidamental gland, etc. Borc6a, J. 1904.5; 
Gerbe, Z. 1872.1,.2; Henneguy, L. F, 
1893.2; Perravex, E. 1884.1; ★Widako- 
wich, V. 1905.1, 1906.1; W>Tnan, J. 
1859. 2, .3. — Osmotic permeability. Dakin, 
W. J. 1911.1, .2; Peyr6ga, E. 1914.1.— 
Orientation in oviduct. Vaillant, L. L. 
1884.1; Widakowich, V. 1908.2. 

Batoidei; egg-cases and ova of rays, 
chiefly Raja. Boldo, B. M. 1797.1; Holt, 
E. W. 1897.1; Phipson, T. L. 1874.1; 
Putnam, F. W. 1870.8, 1872.9; Schenk, 
S. L. 1874.2; Williamson, H. C. 1912.1; 
Anon. 462. — Early refs., Pre-Linn, sec- 
tion. Needham, J. T. 1745.1; Paullini, 
C. F. 1701.1. 

Selachii; eggs and egg-cases of various 
sharks. Agassiz, J. L. 1873.1; Tilesius 
von Tilenau, W. 1802.1; Troschel, F. H. 
1874.1; Vdvra, V. Add. 1901.1. — Hep- 
tanchus. Braus, H. 1906.4. — Scyllium. 
Couch, J. 1844.3 ; Portlock, J. E. 1845.1, .2; 
Thompson, W. 1844.2. — Ginglymostoma. 
Gudger, E. W. 1913.1, Add. 1912.2. 

— Stegostoma. Vaillant, L. L. 1878.1. 
— H eterodontus . ★Waite, E. R. 1896.1. 

Two ova in a single egg-case, a teraio- 
logical condition. Joseph, H. 1906.1 ; Vays- 
siSre, A. 1909.1. 

So-called “ wind-eggs " {of Elasmo- 
branchix) are also known where the egg- 
case is formed when no egg is present as in 
similar cases in birds. 

Holocephali. Egg-capsules of Chimas- 
ridce. Agassiz, J. L. {Callorhynchus) 1873.1; 
★Dean, B. 1904.1, .2, .6, .9, 1906.1, 1912.6; 
Prince, E. E. 1897.1. 

Fossilized remains of egg-cases of Chimce- 
roids. — Jurassic of W iXrttemberg . Bes- 
sels, E. 1869.1; Jaekel, O. 1896.1, 1901.1. 

— of Spain. Sauvage, H. E. 1905.2. — 
of France. Leriche, M. Add. 1914.1. — 
Cretaceous of America. Dean, B. 1909.5; 
Gill. T. N. 1905.3. 

Egg-membranes of Teleostei 

For the most valuable “ Historical and 
critical review of the literature on the 
primary egg membranes . and the micro- 
pyle in fishes,’* inclusive of all groups, see 

★Mark, E. L. 1890.1. no i q 

General papers. Lanzi, L. 1909.1. .3, 
1910.1; ★Mark, E. L. 1890.1; Muller, 

J. 1854.1; Ovsyannikov, F. V. 1885.1; 
Scharff, R. F. 1886.1; ★Eigenmann, C. 

H. Add. 1890.2. ^ _ 

Vitelline or primary membrane. Hogg, 

J. 1855.2; *LalUnger, J. 1901.1; Stock- 
mann, R. 1883.1. 

Follicular or secondary membrane. Ket- 
zius, M. G. 1912.1. 

Factors governing permeability by 
Brown, O. H. 1905.1; Newman, H. H. 

1905.1. * / 

Softening of membranes by digestive jer- 
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merU at Utm of hatching. Kerr, G. 1900.1; 
Wintrebert, P. 1912.1, .2. 

Micropyle. Structure, etc. Andr6, J. 
1875.1: Bruch, C. W. 1856.1; Buch- 

holz, R. W. (Osmerus) 1863.1; Ransom, 
W. H. 1855.1, 1867.1; Reichert. C. B, 
1856.1; Ryder, J. A. (Morone) 1882.5; 
Siebold, C. T. 1856.1. — Record of dis- 

covery {Syngnathus) . Doy^, M. P. 1849.1. 
— Multiple micropyUs in A cipenser. 
Murray, A. 1871.1; Zalenskil, V. V. 1878.1. 

Ovarian Ovum 

Histolo^cal structure. Including 
deposition and microscopic structure of 
yolk. Auerbach, L. 1891.1; Calderwood, 
W. L. 1892.1; Comes, S. 1905.2. 1906.1; 
★Cunningham, J. T. 1893.1, 1897.3, 
1898.1; Franz, V. 1910.6; His, W. 
1873.1; Scharff, R. F. 1888.1; Solger, 
B. F. 1885.1; ★WaUace, W. 1903.1. — 
Dxpnoi. Beddard, F. E. 1887.1, .2,.3. — 
Q^terosteus. Beale, L. S. 1867.1; Ransom, 
W. H. 1867.3. 

Yolkrnucleus or viteUine body. {Dotter^ 
kem, corps vitellin, nucleus of Balhiani, 
^.) Bambeke, C. 1873.1, 1874.1, 1883.1; 
Franz, V. 1907.5 {Pleuronectes) ★Henne- 
guy, L. F. 1893.1, Add. 1887,1; Hubbard, 

J. W. 1903.1 {Cymaiogaster); Kast- 
schenko, N. 1888.2, 1890.1; SUphan, P. 
1901.2, 1902.6; WaUace, W. 1903.1. 

Odgenesis and maturation of orum. 

G^eral treatises. ★Hertwig, R. 1903.1; 
Rabl, C. 1915.1; Jorgensen, M. Add. 

1913.1. 

Odgenesis in Amphioxus. Mar4chal, J. 
1907.1; Sobotta, J. 1897.2; Stricht, O. 

1896.1. 

Cyclostomes — Myxine. Cunningham, 

J. T. 1887.4. — Petromyzon. Bohm, A. 
A. 1888.1; Calberla, E. 1877.1; Herfort, 

K. V. 1893.1, 1900.1. 

Elasmobranchii. Cerruti, A. 1905.1, 

1908.1; Kastschenko. N. 1890.1; Lud- 
wig, H. J. 1875.1; Mar4chal, J. 1907.1; 
M^4chal, J, & Saedeleer, A. 1910.1; 
★ROckert, J. 1892.1; Schmidt, A. H. 

1898.1. 

Teleostei. Balbiani. E. J. 1873.1, 1879.1; 
IXilton, T. W. 1898.1,.2,.3; Kolessnikow, 
N. 1878.1; ★Mar6chal, J. 1904.1-1907.1. 
■—Salmo. Behrens, G. 1898.1; Blanc, H. 

1891.1. 1892.1. 1894.1. — LeWos. Maz 2 ra, F. 
1901»3» 

Halving of somatic number of chroma^ 
s<^e6 during maturation, nature of reduce 
division, etc. Bambeke, C. 1893.1; 
Moore, J. E. 1894.1; Nusbaum, J. 1913.1; 
Rackert, J, 1893.1; Rohde, E. Add.. 

For the Origin and migration of the germ 
cells, see under Embryology. 

Pelagic or Planktonic Ova 

Since the literature of this subject can^ 
6c readily disassociated from that re- 
lati^ to larval fishes, it has been placed 
under Planktonic faima, which see. 

Various Teleostean Ova 

Special papers with descriptions of eggs 
of — Osmerus. Cunningham, J. T. 1886.1. 


— Anchovy {size of egg). Dietz, P. A. 1908.1. 
— Gobius. Guitel, F. 1892.3; Meek, A. 
1903.3; Retzius, M. G. 1911.2. — Lc- 
padog<Mter. Guitel, F. 1887.1. — Lebias. 
Lepori, C. 1881.1. — Agonus and Blennius. 
McIntosh.W.C. 1885.4, 1903.1.— A^^icrina. 
Pagenstecher, H. A. 1861.1. — Lota. Prince, 
E. E. & Halkett, A. 1906.1; Wesenberg- 
Lund, C. J. 1909.1. — Orystallogobius. Raf- 
faele, F. 1895.2. — Stizostedion. Reighard, 

L. E. 1893.2. — Afcnidto. Ryder, J. A. 
1883.2. — Spams and S^astes. WiUiam- 
son, H. C. 1911.4. 

F or fixed ova or eggs arranged and cared 
for by parerUs, see Nest-building under 
Reproduction. 

Descriptions of pelagic Teleostean ova 
will be found under Planktonic fauna. 

For structure of the eggs of Cyclostomata, 
and Elasmobranchii, see above under Egg- 
cases. 

PALAEONTOLOGY 

General Treatises 

Text in English. ZitieVs Text-book 
of Paleontology. ★Eastman, C. R. 1902.10 ; 
A Manual of Paleontology, etc. ★Nichol- 
son, H. A., & Lydekker, R. 1889.1; Out- 
lines of vertebrate paleontology, etc. 
★Woodward, A. S. 1898.7. — Encyc. arts.: 
Marsh, O. C. 1895.1; Osborn, H. F.1911.1. 

Popular treatises: Creatures of other days. 
Hutchinson, H. N. 1894.1; Extinct ani- 
mals, Lankester, E. R. 1905.1; The origin 
and evolution of life, Osborn, H. F. 1916.1; 
The young collector's handbook of fossils. 
Woodward, B. B. 1885.1; Animals of the 
past, Lucets, F. Add. 1901.1; Animals be- 
fore man in America, Lucas, F. A. Add. 
1902.1; . . . Introduction to the study of fos- 
sil organic remains, Parkinson, J. Add. 

1822.1. 

Text in French. Les enchainements 
du monde animal dans les temps giologigues, 
Gaudry, J. A. 1883.1, 1890.1; TraiU iU- 
mentaire de paUonlologie, Pictet, F. J. 
1844.1; Tra^ de paUontologie, Zittel, K. 
A. 1893.1. — Encyc. arts.: Blainville, H. 

M. D. 1808.2; Sauvage, H. E. Add. 1869.1. 

Text in German. GrundzOge der Pal- 
eobiologie der Wirbeliiere, Abel, O. 1912.1; 
Fauna der Vorwelt, Giebel, C. G. 1847.1; 
Thiereder Vorwelt, KeUer, G. 1901.1; Ele- 
mente der PaleorUologie, Steinmann, J. H., 
& Ddderlein, L. 1890.1; Lehrbuch der Pa- 
Idozoologie, Stromer, E. 1909.1; Aus der 
XJrzeiX, Zittel, K. A. 1875.1; GrundzUge 
der Paldontologie, Ibid. 1895.1, 1911.1; 
Handbuch, Ibid. 1887.1; PalcBontologie 
und PaUzozoologie, Abel, O. Add. 1914.1; 
Elemente der Palceontologie, Hoemes, R. 
Add. 1884.1. — Encyc. arts.: BlainviUe, 
H. M. D. 1823.1; Pompedkj, J. F. 1913.1. 

Text in Russian. Trautschold, H. 
von. 1875.1. 

Text in Spanish. Landerer, J. J. 

1878.1. 

Text in Swedish. Sederholm. J. J. 

1916.1. 
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Palaeontology — ConVd. 

Special Articles 

The relations of the horizons of extinct 
vertehrata of Europe and North America, 
Cope, E. D. 1879.5; First calcareous fos- 
sils, etc., Daly, R. A. 1910.1; Ancient 
fauna compared with present day fishes, 
Giebel, C. G. 1848.1; Recueil des monu- 
mens des catastrophes, Knorr, G. W., & 
Walch, J. E. 1768.1; The progress of verte- 
brate palceontology in Canada, Lambe, L. 

M. 1904.1, 1904.2; The past vertebrate life 
of Canada, Lambe, L. M. 1912.2; Illus- 
trations of antediluvian zoology, Taylor, R. 
C. 1830.1 ; The imperfection of the geological 
record. Woodward, A. S. 1898.2; Rela- 
tions of palceontology to biology. Woodward, 

A. S. 1906.7; The study of fossil fishes. 
Woodward, A. S. 1906.8; The use of fossil 
fishes in stratigraphical geology. Ibid. 
1915.2; Palceontology and the biogenetic law, 
Zittel, K. A. 1895.2. 

HifltO^. History of instruction in Ger- 
man universities, Eastman, C. R. 1894.2; 
La geologie antique, etc., Schvarcz, G. 
1861.1 ; History of Scottish fossil ichthyol- 
ogy, Traquair, R. H. 1880.1; History to 
end of 19th century, Zittel, K. A. 1899.1, 

1908.1. 

Geology. General treatises, textbooks, 
etc., with incidental references to fossil 
fishes. 

Text in English. Dana, J. D. 1863.2. 

1866.1. 1875.1, 1880.1, 1895.1; Le Conte, 
J. 1878.1-1905.1; Mantell, G. A. 1838.1- 
1850.1; Miller. H. 1857.1; Miller. S. A. 
1889.1; Phillips, J. 1837.1 ; ★Pirsson, L. 
V., & Schuchert, C. 1915.1; Scott, W. B. 

1897.1. 

Text in French. Bertrand, E. 1766.1. 
★Haug, E., 1908.1; Lapparent, A. A. 
1881.1-1906.1; Launy, L. de. 1905.1, 

1913.1. 

Text in German. Kayser, F. H. 1913.1; 
Lepsius, C. G. R. 1887.1, 1903.1. 

Collections, Exhibitions, Type- 
Specimens, etc. For palceontological 
material in particular collections and in- 
stitutions, see under Museums. 

Early references to fossil fishes, bu- 
fonites, glossopetrse (sharks’ teeth), etc. 
in Pre-Linn, section. 

Aldrovandi, U. 1648.1; Armstrong, J. 
1752.1; Bartholinus, C. 1704.1; Besler, 

B. 1716.1; Boccone, P. 1670.1; Boodt, 
A. B. 1609.1; Bruckraann, F. E. 1742.1; 
Buonammi, F. 1709.1; Charleton, G. 
1668.1; Columns, F. 1606.1; Evelyn, J. 
1668.1; Fischer, C. G. 1714.1; Geyer, 
J. 1687.1; Gimma, G. 1730.1; Imperato, 

F. 1628.1; Jussieu, A. 1723.1 ; Kentman, 
J. 1565.1; Kircher, A. 1678.1; Knorr, 

G. W. 1754.1; Koenig, E. 1690.1; Luid, 
E. 1693.1; Major, D. B. 1704.1; Mylius, 
G. F. 1709.1; Nuenning, J. H. 1746.1; 
Petiver, J. 1706.1; Ray, J. 1673.1; Steno, 

N. 1669.1; Stobseus, J. 1738.1; Swam- 
merdam, J. 1679.1; Torrubia, F. J. 1754.1 ; 
Valentini, M. B. i708.1; Woodward, J. 
1728.1; Worm, O. 1686.1. 


PALEONTOLOGY BY REGIONS 

General 

Recherches sur les poissonrS fossiles, 
5 vols. ★Agassiz, J. L. 1833.2. — Cata- 
logue of the fossil fishes in the British 
Museum. 4 vols. TjrWoodward, A. S. 
1889.2 — Reviews of this work: Cope, E. 
D. 1891.1; Zittel, K. A. 1896.1. 

America, North. Bibliography and 
catalogue of the fossil vertehrata of North 
America. ★Hay, O. P. 1902.1. 

British organic remains, inclusive of 
fossil fishes. Catalogues: Morris, J. 1843.1; 
★Woodward, A. S., & Sherborn, C. D. 

1890.1. 1891. !• Stratigraphical list: Ten- 
nant, J. 1847.1, 1858.1. Synoptical tables: 
★Agassiz, J. L. R. 1843.3; Woodward, S. 

1830.1. 

France. PaUontologie de la France. 
Archaic, E. J. 1868.1; Zoologie et palion- 
tologie fran^aise, etc. 2 vols. Gervais, F. 
L. 1848.2, 1859.2. 

Germany. Index Palceontologicus. 
Goeppert, H. R., & Meyer, H. 1^8.1; 
Petrefacta Germanue. Goldfuss, G. A. 

1826.1. 

Italy. Bibliografia mineralogica geo- 
logica e palceontologica della Toscana. 
Achiardi, A. d'. 1875.1; Enumeration des 
poissons fossiles d’ltalie. Agassiz, J. L. R. 
1840.1; Itliologia fossile Italiana. Costa, 
O. G. 1855.2, 1857.2. 

Stratigraphical Arrangement of the 
Fossil Fish-Fauna of the World, with 
emphasis on particular localities where 
fish-bearing strata are exposed. 

In general, statements of the authors are 
taken as authority for references to the partic- 
ular periods. Where con6icts in opinion occur, 
the weight of evidence is considered to be in 
favor of the later paper and the references arc 
60 arranged. 

In some cases, this arrangement becomes 
necessarily empirical. The age or period will 
generally be found in accord with Woodward, 

A. S.. “ Catalogue of . . . British 
(1889.2) and Hay. O. P., “Bibliog. and Cat. 
(1902.1). when the papers are comprised in 
these works. 

PALEOZOIC (ERA) 

The Palceozoic fishes of North America, 

★Newberry. J- S. 1889.1. — Revi^s o/ 
this work: Cope, E. D. 1890.2; Jaekel, O. 
1893.1; American Palceozoic fossils, cat^ 
logue of genera and species. Miller, S. A. 

1877.1; Classification of Palceozoic fishes. 

Rohon. J. V. 1896.1; of Pa^o^ 

fishes: (British) Barkas, W. J. 1874.3, 

Etheridge. R. 1881.1; Adaptive radia- 
tions. Abel, O. 1907.1. 

ORDOVICIAN (Lower Silurian) 

North America 

Colorado : Harding sandstone 

yon City. Walcott, C. D. 1891 . 1 ,.^ 18^2.1. 

— Remarks on these discoveries: Clark, j. 

M. 1895.1; Cockerell. T. D. 1913.2 (con- 
sidered to be Devonian); 

1892.1, 1895.1; Vaillant. L. L. 

Wyoming, Bighorn Mts. Darton, N. xi. 

1906.1. 
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SlLXmiAN 
North America 

Canada: New Brunsunck. Matthew, 

G. F. 1886.1-1901.1; Nova Scotia. Whit- 
eaves, J. F. 1898.1. United States: 
Pennsylvania. Claypole, E. W. 1884.1, .3, 
.4, .5, 1886.1, 1891.1. 

Europe 

Austria-Hungary: Bohemia. Bar- 

rande, J. 1872.1, .2; Galicia. Alth, A. 

1882.1- 1886.2: Schmidt. Fried. 1873.3. 
Belgium: Condroz. Destinez, P. 1904.1. 
British Is.: England {Ludlow series). 
Etheridge. R. Add. 1888,1 {List)-, Here- 
ford Co. Banks. R. W. 1856.1; Harley. J. 
1861.1; Woodward, A. S. 1904.3; Salop 
Co. or Shropshire. Agassiz, J. L. R. 1839.1; 
Egerton, P. M. G. 1848.3; Elies. G. L.. 
& Slater, 1. L. 1906.1 ; Hinde, G. J. 1904.1 ; 
Mackie, S. J. 1861.1; Murchison, R. I. 
1837.1; 1839.2. 1853.1. 1857.1; Salter. 
J. W. 1851.1, 1859.1, 1867.2; Worcester 
Co., Malvern. Phillips, J. 1848.1. Scot- 
land: Peach, B. N.. & Home, J. 1899.1; 
Smith, John. 1907.2; Traquair, R. H. 

1899.3, 1905.2; {Remarks on 1899.3) \ 
Claypole, E. W. 1900.1; Armstrong, J. 
Add. 1871.1 {catalogue). Germany: 
Meckle-nburg-Schwerin, Rostock. Geinitz, 

H. B. 1884.1; West Pi^xissia, Dantzig. 
Kiesow. J. 1885.1. Norway: Kristiania. 
Kiffir, J, 1911.1. Portugal: Priem, F. 

1911.3. Russia: Oesel I. ★Pander, C. 

H. 1856.1; Rohon. J. V. 1892.2, 1893.1, 
1894.2; Schmidt, Fried. 1866.1, 1893.1, 
1894.1; Eichwald, C. E. Add. 1854.1; 
St. Petersburg Gov't. Rohon. J. V. 1889.3. 
Sweden: Gotland I. Lindstrom, G. 

1894.1- 1896.1. 

Oceanlca 

Australia: Victoria. Chapman. F. R. 

1906.1. 

DEVONIAN 

Systematic arrangement of Devonian 
fishes. Huxley, T. H. 1861.3. 

North America 

Canada: Manitoba. Whiteaves, J. F. 

1892.1. — New Brunswick, Camphellton. 
Traquair, R. H. 1890.2, 1893.2; Whit- 
eaves, J. F. 1881.2, 1887.1; Woodward, 
A. S. 1892.8. — Nova Scotia, Knoydart for- 
mation. Ami, H. M. 1901.1.— On^orio 
{Prov.) Lennox. T. H. 1886.1; Whit- 
eaves, J. F. 1898.2. — Quebec {Prov.), Baie 
des Chaleurs. Cope, E. D. 1881.2; Whit- 
eaves, J. F. 1880.1.; Gasp^. Lankester, E. 
R. 1870.2, .4; Dawson, J. W. Add. 1858.1; 
Scaumenac Bay. Hussakof, L. 1912.4; 
Traquair, R. H. 1890.2, 1893.2; Whit- 
eaves. J. F. 1881.3, 1882.1, 1887.1, 1907.2; 
Woodward, A. S. 1892.6, 1900.6. 

Greenland: Woodward, A. S. 1901.1. 

United States : Colorado. Cockerell, 
T. 1913.2; Eastman, C. R. 1904.9, 1915.2; 
Hay, O. P. 1900.1, 1902.2. Illinois. East- 
man, C. 1899.1; Hay. O. P. 1900.1; Ud- 
den, J. A. 1897.1, 1899.1; Weller, S. 

1899.1. Indiana. Norwood, J. & Owen; 


D. 1846.1. .2. Iowa. Arey, M. F. 1906.1. 
★Eastman, C. R. 1897.4, 1903.3, {General 
treatise) 1908.1; Lindahl, J. 1897.1. 
Maryland. Swartz, C. K. 1913.1. Mis- 
souri. Branson. E.B. 1914.1; Weller. S. 

1906.1. New York. Bradley, F. H. 
1866.1; Clarke, J. M. 1885.1, 1893a, 
1903.1; ★Eastman. C. R. 1899.5. {General 
treatise) 1907.1; Hinde. G. J. 1879.3; 
Kindle, E. M. 1896.1; Newberry, J. S. 
1884.1; Ringueberg, E. N. 1884.1; Smith, 
B. 1909.2, 1910.1; Van Ingen, G., <fe 
Clark, E. 1903.1; Williams, H. S. 1882.1; 
Williams, H. U. 1886.1; Butts. C. Add. 

1903.1. Ohio. Brainerd, J. 1852.1 : Bran- 
son, E. B. 1908.2-1911.1; Claypole, E. 
W. 1888.1-1903.1; Dean. B. 1893.2, 

1898.1. 1901.4, 1911.1; Hallock, C. 

1873.4; Hitchcock, C. H. 1868.1, .2; Hus- 
eakof, L. 1905.1-1911.1; ★Newberry, J. 
S. 1857.1, .3. 1868.2, 1870.1. 1873.1, 1874.1, 
1883.2, .3. 1885.1, .2, 1887.2, 1889.1; Stauf- 
fer. C. R. 1909.1. Pennsylvania. Clay- 
pole, E. W. 1883.1, .2. 1884.2; Cope, E. 

D. 1892.5; Hay. O. P. 1900.1; Leidy, J. 
1858.1; Lesley. J. P. 1889.1; Hall. J. 
Add. 1843.1. Wisconsin. Cleland, H. F. 
1911.1; Eastman, C. R. 1899.2; Lapham, 

I. A. 1859.1; Newberry, J. S. 1877.1; 
Teller, E. E. 1911.1. 

South America 

Brazil: Amazonas, Rio Maecuru. 

Katzer, F. 1897.1. 

Asia 

Siberia: Yeniseisk {Govt.) {Jenissei). 

Rohon, J. V. 1889.2, 1890.2. 

Europe 

Austria-Hungary: Bohemia. Bar- 

rande, J. 1872.1, .2; Koenen, A. 1895.1; 
Settenz near Teplitz. Raffelt, R. 1877.1; 
Lower Austria, Hiiiteldorf. Redlich, K. A. 

1896.1. 

Belgium: Beneden. P. J. 1869.2, 1870.2; 
Beneden, P.. & Koninck, L. 1864.1 ; Cope, 

E. D. 1892.1; Dollo, L. 1913.1; Dor- 
mal, V. 1887.1; Firket, A. 1874.1; Four- 
marier, P. 1899.1; Fraipont. C. 1908.1, 
1912.1; Koninck, L. 1878.1; Leriche, 
M. 1912.3 {Dour); Lohest, M. 1881.1- 
1890.1; Maillieux, E. 1909.1; Malaise, 
C. 1887.1 {Namur); Stainier, X. 1894.1. 

British Is. : Old Red Sandstone. — 
Monographs. AAgassiz. J. 1844.3; ★Pow- 
rie, J., & Lankester, E. 1868.1; ★Tra- 
quair, R. H.* 1894.2, 1904.1, 1906.1. — Pop- 
ular treatises. Bigsby, J. J. 1878.1; Lan- 
kester, E. R. 1864.1; Miller, H. 1841.1, 
1859.1; Etheridge. R. Add. 1888.1 {List). 
England: ComwaU(Co.). Fox, H. 1900.1; 
Lankester, E. R. 1868.1; Peach, C. W. 

1846.1. 1868.1; Pengelly, W. 1849.1- 
1868.1; Symonds, W. S. 1868.1, 1872.1; 
Woodward, A. S. 1901.2 {Looe); Wood- 
ward. H. 1868.1; Wyatt-Edgell, E. 

1868.1. Devon (Co.). Hamling, J. G. 
1908.1; Lankester, E. R. 1868.1; Pen- 
gelly. W. 1849.1-1868.1; Symonds. W. S. 
1868.1; Woodward, H. 1868.1; Wyatt- 
Edgell, E. 1868.1. Durham (Co.). Hut- 
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ton, W. 1831.1. Hereford (Co.), Old Red 
Sandstone. Lankester, E. R. 1861.1, .2; 
Symonds, W. S. 1869.1; Woodward, A. 
S. 1888.7 {Ledbury). Nottingham (Co.), 
Mansfield. Sweet, G. 1890.1. Salop (Co.), 
Farlow. Egerton, P. 1862.1. Somerset 
(Co.), Portishead. {Old Red Sandstone.) 
Baily, W. H. 1864.1; Gardiner, E. 1892.1; 
Williams, D. 1842.1, Orkney Is. {Old Red 
Sandstone). Flett, J. S. 1898.1; Traill, T. 
S. 1841.1, 1845.1. Scotland. {Old Red 
Sandstone.) Agassiz, J. 1834.4, 1839.2, 
1842.2, 1843.1. 1846.3; Ibbetson, G, A. 
1867.1; M’Coy, F. 1848.2; Malcolmson, 
J. G. 1838.1, 1842.1; Murchison, R. I. 
1839.1; O’Connell, M. 1916.1; Pander, 
C. H. 1857.1, 1858.1, 1860.1; Pengelly. 
W. 1862.1; Roberts, G. E. 1852.1; Tra- 
quair, R. H. 1901.3 {List). — Argyll (Co.), 
Oban. Traquair, R. H. 1899.1. — Berwick 
{Co.), Earlston. Goodchild, J. G. 1905.1. 

— Caithness (Co.), Achanarras quarry. 
Peach, C. W. 1859.1, 1867.1; Traquair, 
R. H. 1890.7, 1892.1, 1893.6, 1894.1, .5; 
Sedgwick, A., & Murchison, R. Add. 

1835.1. — Cromarty (Co.). Miller, H. 

1842.1. — Edinburgh (Co.). Jameson, R. 

1837.1. — Elgin (Co.). Owen, R. 1841.2; 
Roberts, G. E. 1864.1.— Fi/e (Co.), Dura 
Den. Anderson, J. 1837.1; Anderson, 
John 1859.1, 1860.1, Add. 1859.1; Mitch- 
ell, H. 1863.2; Traquair, R. H. 1892.3; 
Walker, R. 1863.1; Woodward, A. S. 

1915.1. — Forfar {Co.). Mitchell, H. 1885.1; 
Newton, E. T. 1892.1; Powrie, J. 1860.1- 
1870.1; Traquair, R. H. 1899.2. — Moray 
(Co.). Taylor, W. 1908.1; Traquair. R. 
H. 1894.6, 1896.2, 1897.1, 1904.3.— /^ox- 
burgh (Co.), Melrose. Peach, C. W. 1874.1. 
Shetland Is. Traquair, R. H. 1908.1. — 
Wales, Rrecons/iire, Hay. Svmonds, W.S. 

1871.1. 

France: Mayenne {Dept.). Bezier, T. 

1913.1 . — Pas-de~Calais {Dept.). Barrois, 
C. 1874.1, 1875.1; Dorlodot, H. 1912.1, .2; 
Gosselet, J. A. 1903.1; Leriche, M. 
1903.1, .2, 1906.1, Add. \^l2.l.—Sadne-et~ 
Loire {Dept.). Landriot, — 1849.1, 1850.1. 

Germany: Prussia: Hesse-Nassau, 

Bicken near Herhom. Koenen; A. 1883.1, 

1895.1. — Rhine Prov., Eifel chalk. Agas- 

siz, J. L. 1846.6; Eastman, C. R. 1900.6, 
1901.1; Huene, F. 1900.1, .2; Jaekel, O. 
1899.1; Meyer, C. E. 1851.3, 1855.1, 
1859.1; Roemer, C. F. 1856.1; Holz- 
apfel, E. Add. 1910.1; Ger^lstein. Bey- 
rich, H. E. 1877.1; Kayser, F. H. 1880.1; 
Koenen, A. Add. 1886.1; Lee, J. E. Add. 
1882.1; Gemiinden. ★Traquair, R. H. 
1896.4, 1902.4, 1903.2, 1906.3.— iStTe- 

sia (Pror.). Kade, G. 1858.1. — Waldeck 
(Princip.), Wildungen. Jaekel, O. 1903.5, 

1904.1. 1906.3, 1907.1; Koenen. A. 1883.1. 
— Westphalia. Schluter, C. 1867.1, 1888.1. 

— West Prussia, Dantzig. Klein, J. T. 

1770.1. — Harz Mts. Kayser, F. H. Add. 

1878.1. 

Russia: ★Agassiz, J. L. 1844.3, Add. 
1845.1; Pander, C. H. 1857.1, 1858.1, 
1860.1; Rohon, J. V. 1889.1. 1900.1.— 


Archangel {Govt.), Petchora {Dist.). Key- 
serling, A. Add. 1846.1. — Livonia. Asmuss, 
H. 1839.1; Doss, C. B. 1898.1; Gre- 
wingk, C. C. 1861.1 ; Kutorga, S. S.1835.1. 
— Novgorod {Govt.). Eichw^d, C, E. Add, 

1840.1. — Orel {Govt.). Fischer von Wald- 
heim, G. 1852.1. — Voronezh {Govt.), Sla~ 
wdnka near Pavlovsk. Eichwald, C. E. 
1844.1-1853.1. — Tula {Govt.). Trautschold, 
H. 1874.1, 1876.1. 

Spitzbergen: Lankester, E. R. 1884.1; 
Woodward, A. S. 1891.2, 1900.4, Add. 

1889.2. 

Oceanica 

Australia: New South Wales. Ethe- 

ridge, R. 1906.1. 

CABBONIFEBOUS 

Animals of the Coal Measures. Miall, 

L. C. 1878.4. 

Africa 

Madagascar I.: Woodward, A. S. 

1910.4. Natal; Ecca shales. Hatch, F. 
H. 1910.1; Woodward, A. S. 1910.1. 
Somkele. Woodward, A. S. Add. 1907.1. 
Nyasaland. Traquair, R. H. 1910.1. 

North America 

Canada: New Brunswick: Albert coal 

mine in Hillsborough, Dawson, J. W. 

1866.1, 1877.1, 1878.1; Egerton, P. 
1853.1; Jackson, C. T. 1851.1-1854.2; 
Lambe, L. M. 1909.2, 1910.1. — Nova Sco- 
tia. Dawson, J. W. 1866.1. 1878.1; Whit- 
eaves, J. F. 1881.1, 1898.1; {Joggins 
mines.) Bell, W. A. Add. 1913.1. 

United States : Alabama. Tuomey, 

M. 1858.1. Idaho. Montpelier. Hay, O. 

P. 1907.2. Illinois. Branson, E. B. 
1905.1; Cope, E. D. 1897.2; Eastman, 

C. R. 1902.1, .2, .7, {Mazon creek, list) 
1903.1; Hay, O. P. 1895.1; Hitchcock, 

E. H. 1855.2; Leidy, J. 1860.2; New- 
berry-, J. S. 1868.1, 1887.1, 1888.2..4; 
Newberry, J. S., & Worthen, A. 1866.1, 
1870.1; St. John, O., & Worthen, A. 

1875.1, 1883.1; Worthen, A. H. 1856.1. 
Indiana. Branson, E. B. 1905.1, 1906.1; 
Eastman, C. R. 1903.1; Hitchcock, E. H. 

1855.1, 1856.1; Kindle, E. M. 1898.1 
{List)', Newberry, J. S. 1879.1, 1884.2. 
Iowa. Branson, E. B. 1905.1 ; Eastman, 

C. R. 1908.2; Hay, O. P. 1912.1; Keyes, 

C. R. 1888.1, 1891.1; Savage, T. E. 

1903.1, Kansas. Beede, J., & Rogers, A. 
1906.1; Eastman, C. R. 1902.9; Leidy, 

J. 1860.7; Moodie, R. L. 1915.2; Twen- 
hofel, W., & Dunbar. 1914.1; Williston, 

S. W. 1899.2. Kentucky. Newberry, J. 

S. 1868.1. Missouri. Eastman, C. R. 
1902.9, 1903.1; Leidy, J. 1860.2; Cata- 
logues. Hambach, G. 1890.1; Keyes, C. 

R. 1894.1. Nebraska. Eastman, C. R. 
1902.9; St. John. O. H. 1870.1. 1872.1. 
Nevada. Dean, B. 1897.3. New Mexico. 
Newberry, J. S. 1876.1; Williston, S., & 
Case, E. 1912.1. Ohio. Linton coal meas- 
ures of Jefferson Co. Cope, E. D. 1873.2, 

1874.1, 1897.2; Newberry, J. S. 1853.1. .2, 

1856.1, 1868.1, 1873.4, 1874.2. Okla- 
homa. Snider, L. C. 1915.1. Fennsyl- 
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vania. Cope, E. D. 1886.1, 1897.2; Lea. 

I. 1853.1; Leidy, J. 1858.1; Lesley. J.P. 

1889.1. Texas. Udden, J., <fe Phillips, D. 

1912.1. Virginia. Egerton, P. 1847.1. 

South America 

Argentina: Tomquist, A. 1904.1. 

Asia 

India: Punjab (Pros.), Productus lime- 
fione of Salt Range. Koken, E. 1901.1; 
Koninck, L. G. Add. 1863.1; Waagen, W. 
Add. 1880.1. 

Europe 

Belgium: Boulenger, G. A. 1899.1, 

1902.20 (Den^c) ; Cornet, J. 1906.1 ; Des- 
tinez, P. 1897.1, 1902.1; Dewalque, G. 

1877.1, 1878.1; Fraipont, J. J. 1889.1; 
Koninck, L. 1842.1; Stainier, X. 1905.1. 

British Is.: General treatise. ★Davis, 

J. W. 1883 . 1 . — Misc. and Gen. Bigsby, J. 
J. 1878.1; Davis, J. W. 1893.1, 1894.1; 
Hind, W. 1902.1; Hind. W., & Howe. J. 
1901.1; Hind. W., & Stobbs, J. 1906.1; 
List. Etheridge, R. Add. 1888.1. England: 
Chester(Co.). Ward, J. 1906.1; Ward, J., 
& Stobbs. J. 1906.1; Wedd. C. B. 1906.1. 
Cornwall (Co.), Polperro. M'Coy, F. 
Add. 1851.1. Derby (Co.). Davis. J. W. 
1886.1; Fox-Strangways, C. 1905.1; 
Jackson, J.W. 1908.1; M’Coy, F. 1848.1; 
Wilson, E. 1880.1. Durham (Co.). Kirkby, 
J. W. 1864.1; Kirkby, J., & Atthey, 
T. 1864.1. Gloucester {Co.), Bristol coal- 
field. Bolton, H. 1907.2, 1911.1; Heath, 
A., <fc Morgan, C. 1893.1; Reynolds, S. H. 

1908.1. Lancaster (Co.), Lancashire coal 
measures. Binney, E. W. 1840.1; Bolton, 
H. 1895.1-1907.1, Add. 1890.1, 1905.1; 
Davis, J. W. 1891.1; Parker, W. A. 

1904.1, 1908.1; Sherlock. R. L. 1915.1; 
Williamson, W. C. 1837.1-1842.1. North- 
umberland (Co.), chiefly Newsham coU 
liery near NewcaUle^upon-Tyne. Atthey. 
T. 1867.1-1875.1; Barkas, T. 1868.1- 

1881.1, Cenerai treat. 1873.1; Barkas, W. 
1874.4; Hancock, A., & Atthey, T.1868.1- 
1872.1; Howse, R. 1890.2; Kirkby, J., & 
Atthey, T. 1864.1; Owen, R. 1867.1,.2; 
Stock, T. 1880.2. Salop (Co.), or Shrop- 
shire. Morris, J., & Roberts, G. 1862.1, 

1864.1. Stafford (Co.). Egerton, P.1835.1, 
1866.1; Newton, E. T. 1904.1; Stobbs, 
L T. 1905.1; Traquair, R. H. 1874.1; 
Ward, J. 1870.1, 1904.1, 1905.1. York 
{Co.),*‘MillstoneGrU.” Aitken, J. 1874.1- 
1876.2; Davis, J. W. 1871.1-1880.3, 

1882.1, 1884.3, .5, Add. 1879.1, 1890.1; 
Miall. L. C. 1872.1, 1879.1; Painter, W. 
H. 1873.1. 1874.1; WeUburn. E. D. 
1898.1-1907.1; Williamson, W. C. 1842.1; 
Wilson, G. V. 1910.1; Woodward, A. S. 
]^00.7, 1916.2; Drake, H., & Sheppard, 
T. Add. 1910.1; Miall, L. C. Add. 1884.1. 
ueland: Armagh Limestone and Cultra, 
Go.Dovm. Davis, J. W. 1882.2, 1890.1; 
M Coy, F. 1848.1 . — Fermanagh (Co.). 
Portlock, J. E. Add. ISAZ.l.— KUkenny 
(Co.). Bolton, H. 1895.3; Traquair. R. H. 
1893.4; Baily.W.H. Add. 1878.1. Scot- 
land: Agassiz. L.J. 1834.4; Hinde.G.J. 
1900.1; Peach, B., & Horne, J. 1904.1, 


1905.1; Smith, John, 1900.1; Catalogue. 
Armstrong, J. Add. 1871.1. — Clackmannan 
(Co.). Heming, J. 1835.1. — Dumfries{Co.), 
Eskdale. Traquair, R. H. 1881.4, 1884,1, .2. 
— Edinburgh (Co.). Conybeare, W. D. 
1834.1; Hibbert. S. 1834.1, 1845.1; Kin- 
near, W., <fe Anderson, W. 1883.1 ; Somer- 
vail, A. 1872.1; Traquair, K. H. 1875.1, 

1877.2, 1879.2, 1903.3; Blackband iron- 
sfone of Borough Lee. Traquair, R. H. 
1881.1, .2, 1882.2, 1883.1, 1884.4, 1890.3.— 
Fife (Co.). Binney, E., & Kirkby, J. 1882.1; 
Horner, L. 1845.1; Kirkby, J. W. 1888.1, 
1905.1; Traquair, R. H. (List) 1890.1, 
(Abdcn hone bed.) 1886.3, 1897.3, 1901.4, 

1905.1. — Haddington (Co.), Gullane. Tra- 
quair. R.H. 1907. 2.— Lanark (Co.). M’Coy, 

F. 1848.1; Thomson, J. 1867.1, 1874.2; 
Traquair, R. H. 1874.2, 1885.1; Young. 
J. 1867.2, 1870.1 ; Armour, A. Add. 1867. 1 ; 
Ow'en, R. Add. 1853.1. — Linlithgow (Co.). 
Traquair, R. H. 1879.2. Wales: Salter. 
J. W, Add. 1861.1. 

France: Ain (Dept.). Sauvage. H. E. 

1893.3. — Allier (Dept.), Buxi^re-les-Mines. 
Sauvage. H. E. 1875.3.— AW (Dept.). 
Barrois, C. 1910.1; Leriche, M. 1908.5. — 
Sa6ne~et-Loire (Dept.). Sauvage, H. E. 
1891.5. 

Germany: Baden (Grand-D.), Lenz- 

kirch. Gerhardt, K. 1899.1. — Prussia, Sax- 
ony (Prov.), Magdeburg. WolterstorfT, W. 

G. 1899.1; Wettin. Giebel. C. G. 1847.1. 
1868.1; Germar, E. F. Add. 1844.1. — Sile- 
sia (Prov.), Volpersdorf. Roemer, C. F. 

1865.1. — Westphalia (Prov.), Bochum. Jae- 
kel, O. Add. 1890.2. 

Russia; Kolomna. Missuna, A. 1907.1. 
— Mjatschkowa. Trautschold, H. 1874.2, 

1876.1. — Moscow (Govt.), Niatchkovo. Bo- 
goliubov, N.N.Add. 1914.2. — Tula (Govt.). 
Romanovskii, G. D. 1864.1, 1866.1. — Volga 
gorge. Shtukenbergh, A. A. 1905.1. 

Oceanica 

Australia: Gascoyne. Woodward, H. 

1886.1. — New South Wales. Egerton, P. 
1864.1; Woodward, A. S. 1908.1; Kon- 
inck, L. G. Add. 1876.1, 1898.1.— Fic^oria. 
Chapman, F. R. 1912.1; Woodward, A. S. 

1902.4, 1903.5, 1906.1. 

PEBMIAN 

Africa 

General. Hennig, E. 1913.2. — Cape Col- 
ony, Calvinia (Dist.). Broom, R. 1913.1. — 
Madagascar. Woodward, A. S. 1910.4. 

North America 

United States: Catalogues. Cope, E. 
D. 1881.1, 1890.3; General treatise. ie'Has- 
sakof, L. 1911 . 2 . — Illinois. Case, E. C. 
1900.1, 1908.1, 1911.1; Cope, E. D.1875.4, 
1877 .2, .8, 1884. 5. .7. — Kansas. Eastman, 
C.R. 1902.9; Martin, H. T. 1913.1; Wil- 
liston, S. W. 1SQ7 A. —Missouri. Eastman, 
C. R. 1902.9. — Nebraska. Cope, E. D 
1891.3; Eastman, C. R. 1902.9; Knight. 
W. C. 1899.1. — New Mexico, Williston, S., 

& Case, E. 1912.1. — Texas. Cope, E. D 
1880.3, 1883.2, 1884.5,.7, 1891.3, 1895.1; 
Neumayer. L. 1904.2. 
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Asia 

India: Kashmir, Khunmu. Wood- 

ward, A. S. 1905.2. 

Europe 

Austria-Hungary : Bohemia, ‘ 'Gas- 

kohle." ★Fritsch, A. J. 1874.2, 1875.1, 
1877.3, 1895.1, 1897.1, {Gen. treat.) 1883.1; 
Reviews of this work. Cope, E. D. 1893.1; 
Traquair, R. H. 1893.7; Woodward, A. S. 
Add. 1889.3; Braunau, Hohenelbe, Win- 
terberg, etc. Geinitz, H. B. 1860.1; Mur- 
chison, R. I. 1863.1; Stur, D. 1873.1; 
Troschel, F. H. 1851.2. 

British Is. : England, Durham (Co.)t 
"Marl slate." — Catalogue. Howse, R. 
1850.1; Monograph. King, W. 1850.1; 
List. Etheridge, R. Add. 1888.1; VarioiLS 
papers. Brown, J. C. 1905.1 ; Hancock, A. 
1848. 1 ; Hancock, A., & Howse, R. 1870. 1, 
.2; Howse, R. 1869.1, 1880.1; Kirkby 
J. W. 1862.1, 1863.1, 1867.1; Sedg- 
wick, A. 1826.1, Add. 1835.1; Traquair, 
R. H. 1895.1. — Warwick {Co.), Hamstead. 
Hardaker, W. H. 1913.1. 

Prance : General. Sauvage, H. E. 

1893.2. — Allier {Dept.), "Terrain houiller 
de Commentry." Brongniart, C. 1888.1, .2; 
Fayol, H. 1888.1; Sauvage, H. E. 1888.3, 

1889.1. 1892.1; Massal, E. Add. 1894.1. 
— H&rault {Dept.) , Lodkve. Sauvage, H. E. 

1875.3. — Sadne-et-Loire {Dept.), Autun. 
Gaudry, J. A. 1888.1, Add. 1867.1; Roche, 
A. 1900.1; Sauvage, H. E. 1891.5, 1893.4. 

Germany: Beyrich, H. E. 1848.1; 

Fischer, C. E. 1856.1. — Hesse {Grand D.), 
Riechelsdorf. Munster, G. 1841.3, Add. 
1842.2; Germar, E. F. Add. 1842.1. — 
Prussia: Rhine Province, Lebach near Saar- 
briicken. Bronn, H. G. 1829.1; Kner, R. 
1868.1; Troschel, F. H. 1857.1; Weiss, 
E. 1864.1; Goldenberg, C. F. Add. 1873.1 ; 
Goldfuss, A. Add. 1847.1; Jordan, A. Add. 

1849.1. — -Saxony {Prov.), Mansfeld. Ger- 
mar, E. F. 1824.1, Add. 1825.1; Giebel, 
C. G. 1856.1, 1857.1; Kurtze, G. A. Add. 
1839.1; Eisleben. Munster, G. Add. 

1842.2. — Silesia {Prov.), Klein- Neudorf. 
Roemer, C. F. 1855.1, 1857.1. — Saxe-Co- 
burg-Gotha, Friedrichroda. Pohlig, H. 

1892.1. — Saxe-Weimar, Gera near Neu- 
stadt. Geinitz, H. B. 1860.1; Ilmenau. 
Fritsch, K. Add. 1860.1. — Saxony {King- 
dom), Weissig near Pillnitz. Geinitz, E. 
Add. 1875,1. 

Russia: Perm {Govt.). Krotov, B* 

1904.1; Meyer, C. E. 1860.1; Krasno- 
ufimsk. Frederichs, G. Add. 1911.1. 

Oceanica 

Australia: New South Wales. Wood- 
ward, A. S. 1908.1. 

MESOZOIC (ERA) 

TBIASSIC 

Africa 

General: Hennig, E. 1913.2. — Belgian 

Congo, Lualaba. Leriche, M. 1910.5, 


1911.2 . — Orange Free State, Karroo bedSi 
Broom, R. 1905.1-1909.2; Woodward, A. 
S. 1888.14, 1889.7, 1893.3. 

North America 

Canada: Alberta, Banff. Lambe, L. 

M. 1913.2, 1914.1, l^l^.l.—BntishColum- 
bia. Whiteaves, J. F. 1889.1. 

United States: California. Bryant, 
H. C. 1914.1; Jordan, D. S. 1907.3; 
Wemple, E. M. 1906.1. — Connecticut. 
Eaton, G. F. 1903.1; ★Eastman, C. R. 
1911.6 {General treatise)', Hobbs, W. H. 
1901.1; Loper, S. W. 1893.1; Lull, R. S. 
1912.1-1915.1; Mather, W. W. 1834.1; 
★Newberry, J. S. 1878.1, 1888.1 {Mono- 
graph), Add. 1886.1; Redfield, J. H. 
1837.1; Redfield, W. C. 1839.1, 1841.1, 

1856.1. — 7da*o. Evans, H. McL. 1904.1; 
Goddard, M. 1907.1. — Massachusetts. 
Brongniart, A. 1821.1; Silliman, B. 
1821.1; Redfield, J. H. 1837.1; Emerson, 
B. K. Add. 1898.1. — New Jersey. East- 
man, C. R. 1905.2, .6; Gratacap, L. P. 
1886.1; ★Newberry, J. S. 1878.1, 1888.1. 
{^Monograph)', Redfield, W. C. 1839.1- 
1856.1; Smith, J. H. 1900.1; Hawkins, 
A. C. Add. 1914.1.— Carolina. 
Emmons, E. Add. 1857.1; Leidy, J. Add. 

1876.1. — Virginia. Redfield, W. C. 1838.1, 
1853.1; Shaler, N., & Woodworth, J. 

1899.1. 

Asia 

India: Maledi. Miall. L. C. 1878.3; 

Oldham, T. 1859.1. 

Siberia: Kubekowa. Rohon, J. V. 

1889.2; Woodward, A. S. 1889.15. 


Europe 

Austria-Hungary : Bakonyerwald. 

Jaekel, O. 1912.1.— Cannthia (Fro®.), 
Raibl. Bronn. H. G, 1858.1; Gortani. M. 
1907.1; Heckel, J. J. 1847.1, 1850.1, 

1855.1; Kner, R. 1866.2, 1867.1.— 
Austria, Polzberg near Lunz. Teller, J* J* 

1891.1. — {Prov.). Fugger, !■. 

1906.1; Gorjanovic-K., D. 1905.1. 

Thuringia. Beyrich, H. E. 

{Prov.), Seefeld. Heckel, J- J- 
Kner. R. 1866.4; Murchison, R. I. 

St. Capstan beds. Munster, G. Add. 

1841.1. — Hungary, Vesprem. Jaekel, U. 
Add. 1901.1. 


British Is.: Misc. andGen. Ibbetson, 
A. 1867.1; Loraas, J. 1904.1; 

T. 1905.1; Wickes, W. H. 1904.1. 

igland: {Chiefly Keuper). — Gloucester 

o.), Rhcetics of Aust Cliff of IFesttmry- 
-Sevem near Bristol. Browne, A. M. 
93.1; Davis. J. W. 1881.1; ^Egerton, 
1841.2, 1854.1; Richardson, L. 19W.i, 
lort, A. R. 1904.1; Woodward. A. b. 
S9. 11. —Leicester {Co.). Horwood. A. K. 
07.1, Add. 1913.1; Plant, James. 1856.1, 
rinney hills, {Rhcetic). Woodwar<^A. 
1889.8 . — NoUingham (Co.). Ne^n 
T. 1887.1. — Swinnerton. H. H- 
Iwick Wood. Wilson, E. 1887 1. 
arwick {Co.). Brodie, P. B. 1856.1 
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1893.1; Add. 1893.1; Newton. E. T. 
1887.1; WQls, L., & Smith. \V. 1913.1; 
Woodward, A. S. 1893.9. — Worcester (Co.). 
W'ills, L., & Smith, W. 1913.1; Broms- 
grove. Woodward. A.S. 1910.3. Ireland: 
Tyrone, New Red Sandstone. Murchison, 
R. I. 1838.1. Wales: (Rhatic). .Reyn- 
olds, S., & Vaughan, A. 1904.1. 

France: Meurthe and Vosges (Depts.), 
Mougeot, A. 1837.1. 

Germany: General. Philippi, E., 

Jaekel, O. Volz. W. Freeh. F. 1903.1. — 
Alsace, Wasselnheim. Deecke, J. E. 1889.1. 
— Lorraine, Falkenberg and Steinhiedersdorf. 
Jaekel, O. 1889.1; Pontpierre. Sauvage, 
H. E. 1883.4. — Anhalt (Duchy), Stass/urt. 
Fritsch. K. W. 1901.1; BemlmTg. Giebel, 
C. G. 1853.1. — Bavaria. Munster, G. 
Bayreuth, 1830.1, 1831.1, Kelheim, 1834.2; 
Wurzburg. Sandberger, C. L. 1877.1, 
1879.1; Winkler, T, C. 1880.1. — Bruns- 
wick (Duchy), Warberg-am-Elm. Struck- 
mann, K. E. 1861.1. 1871.1. Prussia, 
Brandenburg (Prov.), Rudersdorf. Eck, H. 
Add. 1872.1. — Hannover (Prov.). Stolley, 
E. 1906.1-1913.1; Wehmingen. Dames, 
W. B. 1888.2; LUneburg. Linstow, O. 
1904.1; Hildesheim. Martin, Carl, 1874.1 
— Saxony (Prov.), Schlotheim. Chop, K. 
1857.1; Halberstadt. Jaekel, O. 1913.2. 
— Silesia (Prov.). Ahlburg, J. 1906.1; 
Kuniflch, H. 1885.1; Meyer, C. E. 1847.2. 
1849.1; Michael, R. 1894.1; Volz, W. 
T. 1896.1; Assmann, P. Add. 1913.1; 
Eck, H. Add* 1865.1. — Thuringia: Saxe- 
Coburg-Goiha (Duchy). Amthor, R. 1907.1; 
Giebel, C. G. 1856.2; Coburg. Berger, 
H. A. 1832.1; Schauroth, K. 1851.1; 
Strtiver, J. K. 1865.1; Saxe-M einingen 
(Duchy), ROmhild. Bomemann, J. G. 

1854.1. — Saxe-Weimar (Duchy), Jena. 
Fritsch, K. W. 1901.1; Giebel. C. G. 
1848.2; Meyer, C.E. 1851.1; Schmid, E. 

E. 1862.1; Wagner. R. 1897.1.— WflrN 
^berg. Fraas, O. F. 1861.2; Plieninger. 
W. H. 1847.1; Meyer, C., & Plieninger, 
W. H. Add. 1844.1. 

Italy: Como (Prov.), Perledo. Deecke, 
J. E. 1889.1; Bellotti, C. Add. 1857.1; 
Oalletto near Laveno. Bassani, F. Add. 

1914.1. — Genoa (Prov.), Tinetto. Bassani, 

F. Add. 1914.2. — Lombardy. Airaghi, C. 
1908.1; Alessandri, G. 1910.1; Besano. 
Bassani, F. 1886.2; Lumezzane (Vq. 1 
Trompia), Deecke. J. E. 1889.1; Zigno, 
A, 1895.1; Valle Brembano. Tommasi, A. 
1913.1; Varenna. Balsamo-Crivelli, G. 
1839.1; Trotti, L. 1839.1.— iSafemo (Prov.) 
^ffoni. Bassani, F, 1891.2, 1892.3, 1896.1, 
1899.2; Costa, O. G. 1866.2, 1868.1, Add. 

1853.1. 1862.1, 1864.2; Erasmo, G. 1914.1. 

Spitsbergen; Woodward, A. S. 1912.2. 
For an extensive recent treatise (in Eng- 
twM.sce “Triassic Fishes from Spitzbergen” 
by ★Erik A: son Stensio. Part I, Vienna. 
1921, 307 p., 36 pis., 90 text-6gs. 

Switserland: Basel (Canton) . Deecke, 
L E, 1889.1. — Niederschdnthal near Liestal. 
Huene. F. 1911.1; Strubin, K, 1902.1.— 
Neueselt. Leuthard, F. 1901.1. 


Oceanica 

Tasmania: Johnston, R. M., & Mor- 
ton, A. Add. 1889.1, 1890.1. 

JTTRAS8IC 

Africa 

Madagascar: ,Priem, F. 1907.1. 

North America 

United States : Colorado. Marsh, O. C. 
1878.1-1878.3. — New Jersey. Cope, E. D. 
1871.17. — South Dakota. Eastman, C. R. 
1900.3. — Virginia. Lyell, C. 1847.1. — 
Wyoming. Knight, W. C. 1898.1. 

Asia 

India: Deccan. Egerton, P. 1848.3(7), 

1851.1, 1878.1; Egerton, P., & Miall, L. 
1877.1; Sykes, W. H. 1851.1. 

Siberia: Transbaikalia. Turga shales, 
near Nertchinsk. Austin, C. E. 1862.1; 
Eichwald, C. E. 1863.1; Muller, J. 1847.1. 
— Irkutsk (Govt.), Ust-Balei. Becker, H. 
1895.1; Roho'n, J. V. 1890.1. — Altai 
Range, River Kenderlyk in M aikantschat- 
schai Mts. Rohon, J. V. Add. 1892.1. 

Europe 

British Is.: England — General: Mono- 
graph of the Combrash, Blake, J. F. 1905.1. 
Distribution. Etheridge, R. 1882.1; Sy- 
nopsis, Lower Oblites. ★Woodward, A. S. 
1890.15, 1892.11, Purbeck formation, mon- 
ograph, Add. 1918.1. Cambridge (Co.). 
General acc't. Lydekker, R. 1904.1; 
Christian Malford. Egerton, P. 1844.1; 
Peterborough. (Oxford Clay). Leeds, - 
1897.1; Woodward. A. S. 1888.11, 1892.7, 
1896.5. Dorset (Co.). Davies, W. 1887.1. 
Charmouth. Frost, G. A. 1913.1; Lias of 
Lyme Regis. Charlesworth, E. 1839.1; 
Davis. J.W. 1884.1, .2, 1885.3, Add. 1885.1; 
Egerton, P. 1854.1, 1858.2, 1868.1, 1871.1, 

1872.2, 1876.1; Morris. J. 1869.1, 1870.1; 
Riley, H. 1826.1; Woodward, A. S. 
1888.10, 1906.3; Portland. (Oblite). Wood- 
ward, A. S. 1890.7; Swanage. Eger- 
ton, P. M. 1854.1; Woodw'ard, A. S. 
1895.1; Weymouth, (Oxford Clay). Wood- 
ward, A. S. 1892.7, 1897.4. Gloucester 
(Co.) Hares field Beacon. Beacall, T. 1898.1; 
Durnbleton, (Lias). Woodward, A. S. 

1911.1. Leicester (Co.). Barrow-on-Soar 
Browne, A. M. 1889.1; Egerton, P. M. 

1854.1. Northampton (Co.). Thompson, 
B. 1885.1. Norfolk (Co.). Owen, R. 

1866.2. Oxford (Co.). Provost, C. 1825. X.* 
Culham. Owen. R. 1866.1. Somerset 
(Co.) Ilminsier. Woodward, A. S. 1896.3. 
Sussex (Co.) Southwater. Woodward, A. 
S. 1907.3. Wilts (Co.) VaU of Wardour. 
(Purbeck beds). Woodward, A. S. 1892.9, 
1895.1, .2, 1916.1. York (Co.) MaUon. 
Jackson, J. W. Add. 1911.1; Whitby. 
Woodward, A. S. 1891.7, 1895.5. Scot- 
land: Sutherland (Co.), Brora. Wood- 
ward, A. S. 1887.5. 

Denmark: Bornholm I. Mailing, C. <& 
Gronwall, K. A. 1909.1. 

France: South of France. Priem, F. 
1912*3. — Ain (Dept.), Seysael. Nogu^s, A. 
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F. 1863.1; Cerin lithographic stone of 
Belley Arrond., Bugey. Eastman, C. R. 
1911.1; Falsan, A., & Dumortier, V. 
1872.1; Gervais, F. L. P. 1871.2, 1872.1; 
Saporta, L. C. 1873.1; ★ThioUi^re, V. J. 
1840.1-1872.1. — Calvados. (Dept.). Bigot, 
A. 1897.1; Bigot, A., & BrasU, L. 1904.1; 
Brasil, L. 1901.2; Woodward, A. S. Add. 
1908.1; Caen. Deslongchamps, J. A. 

1825.1. 1866.1; Owen, R. 1869.1. 1870.1. 
Villers. Provost, C. 1824.1, Add. 1825.1. 
— Charente {Dept.) , Angoulime. Glangeaud, 
P. 1896.1. — Charente Inf. {Dept.), La 
Rochelle. Glangeaud, P. 1896.1. — Cher 
{Dept.), Saint^Amand. Dagincourt, E. 

1880.1. — Eure {Dept.) , Gaillon. Fortin, R. 

1900.1. — Haute-Mame {Dept.). Comuel, 
J. 1880.1, 1883.1; Pictet, F. J. Add. 

1872.1. — Indre {Dept.). Sauvage, H. E. 

1900. 1 . — LoUet-Garonne {Dept.) , Fumel. 
Sauvage, H. E. 1900.2, 1902.3. — Lozkre and 
Burgmxdy. Sauvage, H. E. 1874.2. — 
Meuse {Dept.), ViUe-sur-Saulx. Cornuel, J. 

1880.1. 1883.1; Verdun. Leriche, M. 

Add. 1914.1. — Pas-de-Calais {Dept.), Bou- 
logne. Hamy, E. T. 1866.1; Sauvage, H. 
E. 1868.1, 1896.1, 1901.1, 1902.2, 1905.1; 
Synopsis. 1867.1, 1880.8, 1905.3. — 

Rhdne {Dept.), Mont d'Or. Riche, A. 

1904.1. — Seine-Inf^eure {Dept.), Cap de 
la H^ve. Dollfus, A. Add. 1863.1; Sau- 
vage, H. E. Add. 1893.1. — Vienne {Dept.), 
Poitiers. Glangeaud, P. 1896.1. — Yonne 
{Dept.), Vassy. Cotteau, G. H. 1866.1; 
Sauvage, H. E. 1875.1, 1884.5, 1891.4,.6. 

1893.5, Add. 1879.1, 1894.1. 

Germany: General treatise. Quen- 

stedt, F. A. 1856.1. Alsace. Deecke, J. 
E. Add. 1888.1. Bavaria {Kingdom), 
Lithographic limestone. Drevermann, F. 
1910.1 ; MUnster, G. 1842.2, 1843.1, Add. 
1842.1; Reis, O. M. 1888.1; Schiosser, 
M. 1901.1. — Pop. acc't. Crook, A. R. Add. 

1894.1. — Eichst^t. Meyer, C. E. H. 

1859.5, 1863.1. — Kelheim. Meyer, C. E. 
H. 1869.2; MOnster, G. 1834.2, 1836.1, 
1841.1; Schiosser, M. 1883.1. — Ratisbon. 
Milnster, G. 1834.1, 1836.1. — Solenhofen 
lithographic stone. Eastman, C R. 1904.10, 
1911.1, .3; Vetter, B. 1881.1; Wagner, J. 
A. 1846.1-1863.1; Walther, J. K. 1904.2 
(iisO; Winkler, T. C. 1862.1, . 2.— (Far/y 
reference) Rumpf, G. E. Pre-Linn. 1705.1, 
Prussia. {Kingdom). Hannover {Prov.). 
Bunker, W. 1848.1, 1851.1; Fricke, K. 
1875.1; Meyer, C. E. H. 1859.3; Miin- 
ster, G. 1835.1, 1846.1 {HUdesheim); 
Schdndorf, F. 1913.1; Munster, G. 
Add, 1842.3 {Lindnerberg) . — Pomerania 
{Prov.). Schmdt, M. 1905.1. — Saxony 
{Prov.). Halle. Schreber, J. C. 1758.1. 
WUrttember^. Bassani, F. 1880.1 ; Bronn, 
H. G, 1830.1; MOnster, C. 1758.1. 
Quenstedt, F. A. 1847.1, 1853.1, Add. 
1852.1; Zieten, C. H. 1830.1. — Heiningen. 
Jaekel, O. 1896.1, 1901.1. — Holzmaden. 
Fraas, E. 1896.1, 1910.1. — Nt^plingen. 
Fraas, O. F. 1854.1; Heineke, E. 1906.1; 
Woodward, A. S. 1898.8. — Zell near Boll. 
Agassiz, J. L. 1832.1. 


Italy: Messina {Prov.). Seguenza, L. 

1900.1. — Potenza {Prov.), Monte Fora- 
porta. Greco. B. Add. 1899.1. 

Portugal: Sauvage, H. E. 1897.2, 

1898.2. 

Russia : {Nomenclator palceontologicus ) . 
Trautschold, H. 1862.1 . — Moscow {Govt.). 
Trautschold, H. 1877.1, 1880.2.— Perm 
{Govt.), Bogoslovsk. Fischer von Wald- 
heim, G. 1852.1. 

Spain: Lerida {Prov.). Sauvage, H. E. 

1902.1, 1903.1; Vidal, L. M. 1915.1. 

Switzerland: Maitre, L, 1909.1. — 

Basel {Canton). Buxtorf, A. 1901.1. — 
Neuchdtel {Canton). Jaccard, S. A. 1888.1; 
Pictet, F. J., & Jaccard, S. A. 1860.1; 
Schardt, H. 1901.1; Schardt, H., Du- 
bois, A. 1902.1. 

Oceanica 

Australia: New South Wales . — Hawkes- 
bury series, Talhralgar beds. Dana, J. D, 
1848.1; David. T.W. 1890.1; Woodward, 
A. S. 1890.2, 1895.3, 1908.1; David, T. 
W., & Pittman, E. F. Add. 1895.1.— Ftc- 
toria. Chapman, F. R. 1912.1; Wood- 
ward, A. S. 1906.5. 


CRETACEOUS 

Africa 


General discussion. Hennig, E. 1913.2.— 
Algeria, Staoueli. Valenciennes, A. 1844.1'. 
— Egypt. Priem, F. 1914.2; Libyan desert. 
Oases of Dachel and Gassr Dachel. Quaas, 
A. 1902.1 . — German East Africa, Lirdi. 
Hennig, E. Add. 1914.1. — Kamerun 
{Mamfe-Schiefem). Jaekel, O. 1909.1; 
Hennig. E. Add. 1913.1.— Afodo^osoir. 
Priem, F. 1907.1. — Natal. Woodward, A. 
S. Add. \907.\.~Sahara, Djoua. Haug, E. 

1904.1, 1905.1. — Tunis. Priem, F. 1909.2; 
Sauvage, H. E. 1889.2. 

North America 


Canada: Northwest Territories. Os- 

born, H. F., & Lambe, L. M. 1902.1, 
Whiteaves. J. F. 1889.1; F^t Un^ 
jroup of Milk river. Cope, E. D. 1875.6; 
Belly river series. Lambe, L. M. 1902.1. 

United States : General treatise. ★Co^, 
E. D. 1876.10; Synopsis. Morton, S. G. 
1834.1-1842.1. — Alabama. Tuomey, M. 

1858.1. — California. Blake, J. H. 1873.1; 

Jordan, D.S. 1907. Colorado. Cope, E. 
D. 1874.4,.6.— Xansos. Baird, f. 
1872.8: Cope, E. D. 1872.5, 

,6,.ll, 1873.4, 1874.6, 1877.S,.7, 1878^, 

1892.3, (List) 1872 9; Cragm, F. W. 
1894.1,1901.1: Crook,_A. R. 1892.1, 

Hay, O. P. 1899.2: Loomis, F. B. 1900.1, 
McClung, C. E. 1908.2: Mudge, B. F. 
1875.1: Sternberg, C. H. 1905.^1913.1, 
Stewart, A. S. 1898.1-1901.1: ^W^iston, 
3. W. 1894.2, 1899.1, 1900.1,.2.— .Sfwsw- 
nppi. Gidley, J. W. 1913.1.--Af^tona, 
Judith river beds. Cope, E. D. 1877.9, 

1878.2, Add. 1876.1: Hatcher, J. B. 

1903.1, 1905.1: Leidy, J. 1856A, 1858.3, 

1859.2, 1860.3: Sternberg a n. 1914.1. 
-New Jersey. Cope, E. D. 1869.1, 1870.1, 
1871.20, .21; Credner, C. H. l»/u.i, 
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★Fowler, H. W. 1911.2; Hussakof, L. 
1912.1; Leidy.J. 1857.4. 1860.6; Marsh. 

O. C. 1870.1, 1871 . 1 .— 0/cia/ioma. Cope, 
E.V.IS95.1.— South Dakota. Cope, E. D. 
1878.1, .6; Hay. O. P. 1904.1.— Texas. 
Cope. E. D. 1892.2; Gidley. J. W. 1913.1; 
Moodie. R. L. 1911.1; Roemer, C. F. 

1849.1, 1852.1; Hill, R. T. Add. 1901.1. 
— Virginia. Cope, E. D. 1869.1. 

South America 

Brasil: Bahia {State). Allport. S. 

1860.1; Mawson, J., & Woodward. A. S. 
1907.1; Woodward, A. S. 1888.8, 1902.2, 
1908.3; Cope, E. D. Add. 1886 . 1 .— Ccord 
(Stofc). Agassiz, J. L. 1841 . 1 , 1844.9; 
Gardner, G. 1841.1, .2; Jordan, D. b., & 
Branner, J. C. 1908.1 ; Chabnllac, t . Add. 

1844.1. — Para {State). Cope,E.D. 1872.13. 
^Parahyba do Norte {Slate), Parabyba. 
Branner, J. C. 1902 . 1 .— Pernambuco and 
Sergipe {States). Woodward, A. S. 1907.2, 
Cope, E. D. Add. 1886.1. 

Patagonia: Ameghino, F. 1896.1- 

1906.1; Leriche, M. 1907.2; Haupt, O. 
Add. 1907.1. 

Asia 

India: Madras, Pondicherry beds. 

Egerton, P. 1845.3; Egerton. P., & Kaye, 
C. 1842.1 

Japan: Yabe, H. 1902.1. 

Persia: Priem, F. 1908.3. 

Syria: Cretaceous of Mount Lebanon. 

Bassani, F. 1882.1; Costa, O. G. 1857.1; 
★Davis, J. W. 1885.1 {General treatise); 
Eastman, C. R. 1904.13; Egerton, P. 
1845.1; Erasmo, G. 1912.1; GorjanoviC- 
K., D. 1895.1; Hay, O. P. 1903.1, .3, Add. 
1903.1; Heckel,J.J. 1841.1, 1843.1; Hen- 
nig, E. 1907.2; Hussakof, L. 1916.2; Pic- 
tet, F. J. 1849.1; Pictet. F. J., & Hum- 
bert. A. 1866.1-1866.2; Woodward, A. S. 
1898.4, 1898.5, IS99.1.— Relation to West- 
phalian Cretaceous. Marck, W. 1889.1.— 
CoinpciTisoTi with English C rctaceous . W ood^ 
ward. A. S. 1888.1.— EarZi/ ref. Maraldi, 
J. P. Pre-Linn. 1720.1 


Europe 

Austria-Hungary: Bohemia. Bayer, 
F. 1902.1, 1908.1, 1909.1; Fritsch, A. J. 

1878.1, 1879.3; Fritsch. A., & Bayer, E. 

1900.1- 1905.1; Laube, G. C. 1885.1; Os- 
wald, F, 1851.1; Petrascheck, W. 1905.1; 
★Reuss, A. E. 1844.1 {General treatise); 
Wilschowitz, H. 1906.1; Zah4lka, C. 

1897.1- 1906.1; Zelizko, J. V. 1899.1. — 
Dalmatia {Prov.), Lesina I. Bassani, F. 
1879. 2,.4, 1880.4, 1882.1; GorjanoviC-K., 
D. 1881.1, 1886.1, 1895.1; Heckel, J. J. 

1847.1. 1850.1. 1855.1. — OOrz andGradiska 
{Prov.). Heckel, J. J. 1849.3, 1850.1, 
1855.1; Monte S. Agata. Bassani, F. 
Igg 4 . 1 . — letria {Prov.), Comen. Bassani, 
F. 1879.3, 1880.4, 1881.2, 1882.1; Heckel, 
J. J. 1847.1, 1860.1, 1865.1; Kner, R. 
1863.3,1867.2; Pola. Heckel, J. J.1847.1, 
1848.2, 1850.1. — L^er Austria {Prov.), 
Kallenleuigeben. Richarz, P. S. 1905.1. 

Belgium; Cornet, J. 1910.1; DoUo, 


L. 1892.1, 1909.2; Forir, H. 1887.1; 
Woodward, A. S. 1891 . 5 .— Aamur {Prov.), 
Lonzie. Leriche, M. 1911.1. — H^inaxU. 
Leriche, M. 1911.3; Traquair, R. H. 
1911.2; DoUo, L. Add. 1893.1. 

Britishls.: England. ★Woodward. A. 

S. Synopsis 1888.17, Monographs 1902.1, 
Add. 1918.1. — Misc. and Gen. Davies, A. 

M. 1899.1; Dibley. G. 1911.1; Johnson, 

J. P. 1901.3; Jukes-Browne, A. J. 1903.1, 
1904.1; Mackie, S. J. 1863.1, 1863.2. — 
Ajffinities of the Wealden fish-fauna. Wood- 
ward, A. S. 1896 . 2 .— Red/ord and Cam- 
bridge {Cos.). Keeping, W . Add. 1883.1.— 
Kent {Co.). Smith, J. T. 1846.1; Owen, 

R. Add. 1841.1, 1842.1; Dover. Newton, 

E. T. 1878.2; Folkstone. Blake, C. C. 
1863.1; Gunther, A. 1804.2; Mason, J.W. 
Add. 1869.1.— Lincoln {Co.), South Ferrihy. 
Woodward. A. S. 1912.3.— London (Co.). 
Treacher, L., & Osborne, H. J. 1906.1; 
White. H. O., & Treacher, L. 1905.1. — 
Norfolk (Co.). Brydone, R. M. 1906.1. 
— Surrey (Co.). Young, G. W. 1905.1. — 
Sussex (Co.). Mantell, G. A. 1822.1— 
1833.1; Newton, E. T. 1877.2; Wood- 
ward, A. S. 1888.12; Dixon, F. Add. 
1878.1; Newton, E. T. Add. 1878.1. — 
Wight, Isle of. Ogilby, W. 1839.1. Ire- 
land. Bell, R. 1905.1. 

Prance: Various localities. Nord de 
la France." ★Leriche, M. 1902.2, 1906.1; 
“Rtid de la France." Priem, F. 1912.3. — 
Paris Basin, {Turonian and Senonian). 
Comuel, J. 1880.1, 1883.1; Leriche, M. 
1910.6; Priem, F. 1897.3, 1898.1, 1908.1, 
1911.1; Hubert, E. Add. 1854.1. — "Sa- 
voie.” Did6lot, L. 1875.1. .2; Jacob. C. 
1907.1; Pictet, F. J. 1858 . 1 .— Ardennes 
{Dept.), Rethel. Pigeot, P. 1904.2. — Cha- 
rente {Dept')- Coquand, H. Add. 1860.1. 
— Drbme {Dept.). Gervais, F. L. 1855.1. 
— HauU-Mame {Dept.), Wassy. Cornuel, 
J. 1877.1. — Hautes-Alpes {Dept.), Rosans. 
Lory, C. 1879.1. — Indre-et-Loire {Dept.), 
XAmeray. Priem, F. 1896.1. Manche 
{Dept.) Villedieu. Priem, F. 1897.3. — 
Nord Dept.). Barrois, C. 1874.2; (Cato- 
logue)i Gosselet, J. A. 1875.1; Leriche, 
M. 1902.2, 1906.1. — Pas-de-CaXais: Dept., 
{Boulonnais). Leriche, M. 1906.1; Parent, 
H. 1903.1; Catalogue. ★Sauvage, H. E. 

1867.1. — Sarthe {Dept.). Sauvage, H. E. 

1870.1. — Seine-Inf&rieure {Dept.). Coulon, 
L. 1903.1. — Somme {Dept.). Gervais, F. 
L. 1848.2; Leriche, M.T912.1; Pironne. 
Priem, F. 1896.2. — Vaucluse {Dept.), Apt. 
Amaud, E. 1865.1, 1882.1; Pictet, F. J. 

1865.1. 

Qermany: Bavaria {Kingdom), MtXhU 
thal. Bittner, A. 1898.1; Ratisb^. Gtim- 
bel, C. W. 1866.1; TSlz. Imkell^, H. 

1901.1. — Prussia: Hannover (Prai>.),Obem- 
kirchen, Branco, C. W. 1887.1, Add. 

1884.1. — Silesia {Prov.). Geinitz, H. B. 

1868.1. 1875.1; Glaiz. Sturm, F. 1901.1. 
— Westphalia {Prov.), Sendenhorst. Baa- 
sani. F. 1882.1; Kner, R. 1868.2; Marck. 
W. 1862.1-1894.1, Add. 1858.1, 1876.2; 
Marck. W., & Schluter, C. 1865.1; Mun- 
ster. Mtlnster, G. 1830.2. 
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Palseontolo^ — ConVd. 

Italy: General. BonarelU, G. 1899.1. 
— Belluno (Prov.), Castellavazzo. Bassani, 
F. 1885.3, 1888.1. — Benevento {Prov.), Pie^ 
traroja. Bassani, F. 1882.1; Costa, O. G. 

1851.1. 1864.1, 1865.1, .2, 1868.1, Add, 
1853.1; Erasmo, G. 1911.1, 1914.1. — 
Emilia (Prov.). Pantanelli, D. 1904.1, 

1906.1. — Lecce (Pror.), Erasmo, G. 1911.2. 
— Lombardy. Mariani, E. 1902.1. — Naples 
{Prov.), Torre d' Orlando near Castellamare. 
Bassani, F., & Erasmo, G. 1912.1; Costa, 

O. G. Add. 1853.1, 1864.1.— Ficenza 

(Prov.), Crespano. Bassani, F. 1880.3, 
1882.1; Gallio. Canavari, M. Add. 1914.1. 

Netherlands: Maesiricht. Dames, W. 
B. 1881.1. — Catalogue. Ubaghs, J. C. 

1879.1. 

Portugal: Choffat, P. 1900.1, 1904.1; 
Sauvage. H. E. 1897.2, 1898.2. 

Russia: Crimea. Karakash, N. I. 

1907.1. — Ekaterinoslaf {Govt.). Favre, J. 
W. 1904.1. — Kursk, Orel and Voronezh 
{Govts.). Kiprijanoff, V. A. 1852.1; Fi- 
scher von Waldheim, G. 1841.1. 

Sweden: ★Davis, J. W. 1890.6 {Gen. 
treat.). — Sk&ne. Nilsson, S. 1856.1. — Lim- 
hamn. Woodward, A. S. 1903.1. 

Switzerland: Baumberger, E. 1903.1; 
Baumberger, E., & Moulin, H. 1898.1. — 
Bern {f^anton). Rollier, H. L. 1904.1. — 
Glarus {Canton). Agassiz, J. L. 1834.7; 
Giebel, C. G. 1847.2. — Neuchdiel {Canton). 
Agassiz, J. L. 1835.2. — Voirons, near Ge- 
neva. Bassani, F. 1882.1; Pictet, F. J. 

1854.1. 1858.1; ★Pictet, F. J., & Loriol, 

P. 1869.1. 

Oceanica 

Australia: New South Wales. Chap- 
man, F. Add. 1914.1. — Queensland, Rolling 
Downs formation. Chapman, F. R. 1909.1 ; 
Etheridge. R. 1888.1, 1890.1, 1905.1; Eth- 
eridge, R., & Woodward, A. S. 1892.1; 
Woodward, A. S. 1894.6. 

New Zealand: Chapman, F., & 

Pritchard, G. 1904.1; Davis, J.W. 1889.1; 
Newton, E. T. 1876.1, 1877.1.— on 
Davis, J. W. Hector, J. Add. 1894.1. 

Seymour I. : Woodward, A. S. 1909.1. 

CENOZOIC (ERA) 

Tertiary. Period indeterminate 
North America : Cuba. Castro, M. F. 

1873.1. 

South America: Brazil, S&o Paulo 
{State), TaubaU. Ihering, H. 1899.1; 
Woodward, A. S. 1899.2. — Chile. Moncke. 
W. 1895.1; Philippi, R. A. 1878.1, 1887.1. 

Europe : Austria-Hungary; Bosnia, 

Sarajevo. Siebenrock, F. 1900.1. — Spitz- 
bergen. Hansemann, D. 1910.1. 

Oceanica: Antarctic regions; Snow 

Hill, and Seymour Is. Woodward, A. S. 

1909.1. — Padang, Sumatra /., Dutch East 
Indies. Geinitz, H., <fe Marck, W. 1876.1; 
Gunther, A. C. 1876.1; Marck, W. 1876.1; 
Riitimeyer, C. L. 1874.1. 


EOCENE 


Africa 

General. Stromer, E. 1914.1, Add. 1909.1. 
Algeria: Priem, F. 1903.1, 1909.1; 

Sauvage, H. E. 1907.2; Savornin, J. 

1910.1, 1915.1. 

Egypt: Tura. Woodward, A. S. 1910.2. 
— FayUm, chiefly Qasr-el-Sagha beds north 
of Birket-el-Qurun. Also called Mokattam 
Hills near Cairo. Andrews, C. W. 1906.1, 
1907.1; Dames, W. B. 1883.1, 1888.1; 
Egerton, P. 1848.3 (8) ; Fourtau, R. 
1899.1: Fraas, E. 1907.1; Meyer, C. E. 
H. 1847.1; Priem, F. 1897.1.,2,.4, 1899.1, 
.2, 1905.1, 1907.5, 1908.4, 1914.2; Stro- 
mer, E. 1903.2, 1904.3, 1905.1; Woodward, 
A. S. 1893.8. 

Kamerun: Balangi. Jaekel, O. 1904.3. 

Kongo: Landana {Paleocene). Leriche, 
M. 1913.1, Add. 1913.1; Lenz, O. Add. 

1877.1. 

Portuguese W. Africa: Mossamedes 
and Loaiuia. Priem, F. 1907.2; Leriche, 
M. Add. 1913.1. 

Senegal: Chautard, J. Add. 1905.1; 

Leriche, M. Add. 1913.1; Meunier, S. 
Add. 1898.1-1906.1. 

Spanish Guinea: Rio Benito. East- 
man, C. R. 1912.2; Stromer, E. 1912.1. 

Sudan: Togoland. Stromer, E. 1910.1; 
Leriche, M. Add. 1913.1. 

Ttmis: Priem, F. 1903.1, 1907.5, 

1909.1; Stefano, G. 1915.1. 


North America 

Canada: British Columbia {Amyzon 

beds). Cope, E. D. 1894.1; Lambe, L. M. 

1905.1. 1906.1. 

United States : Colorado, South Park. 
Cope, E. D. 1874.4, 1875.5, 1884.10.— 
Maryland. Eastman, C. R. 1901.2. Mon- 
tana. Cope. E. D. 1886.2.— 

Leidv, J. 1857.2.— Nerodo. Cope. E. D. 

1579.1. — New Jersey. Cope, E. D. 1869.1, 
1870.1; Fowler, H. W. 1911.2; Conrad, 
T A Add. 1868.1. — New Mexico. Cope, 
E. D. 1874.5. 1876.2. 1877.10..11. 1883.1; 
Catalogue, ISTb.S.—South Cc^oh^. Cope. 
E. D. 1876.1; Gibbes. R. W. 1847^, 

1848.1. 1849.1.— Cockerell. T D. 
1909.1; Mantx beds. Cope. E. D. 188U.1. 
— Virginia, Richmond. Wym^, J. 

— Wyoming {Bridger, etc.). Cope, ^ 
1873.3. 1881.4, 1883.1, .3 1886.2; EasV 
man, C. R. 1900.5; Leidy. L 
1873.3; Marsh, O. C. 1871.1; Green 

River shahs. Baird. S. F. 1871.19; ★Cope. 
E. D. 1870.5. 1871.3, .14. 1877.1, .3,. 13, 

1878.1. 1879.6. 1883.3. ^,f4.10; Eas^ 
man, C. R. 1900.2; Whitfield. R. P. 

1890.1. 

West Indies: Antigua I. E^tman, 

C. R. 1911.1 (II, 346); L. 

1907 1' Byam, F. Pre-Linn. 175^1, 
Pond, A. Pre-Linn. 1756.1.-^anto Do- 
mingo I. Moore, J. C. 1853.1. 
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South America 

Arcrontin&i see Miocene and Pliocene. 
Brasil: Alagdas {State), Riacho Doce. 

Jordan, D. S. 1910.1. 

Asia 

Burma: Stuart, M. 1910.1. — Rdrnril. 
Lydekker, R. Add. 1880.1. 

India: General. Lydekker, R. 1886.1, 
1887.2. — Central Provinces, Dongargaon. 
(Lameta beds.) Woodward, A. S 1908.2, 
Add. 1890.1. 

Turkestan: Mangishlak Pen. Sav- 

chenko, A. S. 1912.1, .2. 

Europe 

Austria-Hungary: Carj)athian8. Gor- 
ianovic-K., D. 1879.1, 1882.1.— .Vdffrdd, 
Tamdez. Koch, A. 1903.1, 1904.2. 

Belgium: General treatises. ★Leriche, 
M. 1902.1, 1906.1; Vincent, G.. & Rutot, 
A. 1879.1. — Lower Eocene or Paleocene, 
Landenian stage. Daimeries, A. 1888.1; 
Rutot. A. L. 1904.1: Lohest, M. J- Add. 
1888.1; Heersian stage. Winkler, T. C. 

1869.1, 1878.3. — Middle Eocene, Bruxel- 
lian stage. Bencden, P. J. 1870.2, 1873.2, 
1881.1; Delheid. E. 1896.1-1908.1; 
Dollo, L. 1889.1; Hasse, J. C. 1879.1; 
Hubert, E. 1874.1; Jaekel, O. 1894.1; 
Le Hon, H. 1862.1, Add. 1871.1; Mour- 
lon, M. 1905.1; Noetling. F. 1886.1; 
Storms, R. 1892.1, 1895.1. 1901.2; Vin- 
cent, G. 1875.1; Winkler, T. C. 1874.1, 
1878.2; Woodward, A. S. 1891.5; Smets, 
G. Add. 1886.1; Laekenian stage. Bene- 
den, P. J. 1872.1, 1896.1; Jaekel. O. 
1894.1; Le Hon, H. 1862.1; Ypresuin 
stage. Delvaux, E. 1887.1 : Delvaux, E., 
& Ortlieb, J. 1888.1; Leriche, M. 1912.2. 

— Upper Eocene, Wemmelian stage. Storms 

R. 1896.1. 

British Is.: England. London Basin. 
Charlesworth, E. 1839.2..3; Coomdras- 
wdmy, A. K. 1904.1; Leriche, M. 1906.1; 
Morris, J. 1853.1; Priem. F. 1912.2, 

1913.1. — Essex (Co.), Walton-Naze. John- 
son, J. P. 1901.2.— -Surrey {Co.), Guildford. 
Buckland, W. 1838.1. — Sussex (Co.). 
Dixon, F. Add. 1878.1.— /sZe of Sheppy. 
Agassiz, J. L. 1845.2, .3. 1847.2; Koenig, 
C. Add. 1825.1.— /«Ze of Wight. Colenutt, 
G. W. 1880.1. 

Denmark: Copenhagen, (PaZeocenc). 

Koenen, A. 1885.1. 

France: General treatise. ★Leriche, M. 

1906.1. — Parts Basin. Faujas de Saint- 
Fond, B. 1802.1, 1803.1; Gervais, F. L. P. 
1874.2; Leriche, M. 1901.3, 1906.1; 
★Priem, F. 1898.2, 1904.3, 1908.1, 1911.1; 
{Popular accounts). Fritel, P. H. 1904.1— 
1908.1; Massat, E. 1900.1; Paris Basin, 
Gypsum of Montmartre. Cuvier, G. L. 

1810.1. Add. 1812.1, 1822.1 ; Giebel, C. G. 

1869.1; Lac6p^de, B. G. 1807.1; Lam6- 
therie, J. C. 1803.1; Laville, A. 1912.1; 
Priem, F. 1900.2, 1906.1; Lamanon, R. 
Add. 1782.1; " Calcaire Grossier de Pu- 

teaux.” Gervais, F. L. 1872.2; Meunier, 
S. 1872.1. — Ardennes {Dept.), Relhel. 


Priem. F. 1913.2.— A ude {Dept.). Lenche, 
M. 1908.9; Priem, F. 1902.1; Serres, P. 
M. 1858.1, 1860.1, Add. 1858.1.— Card 
{Dept.), Baruqpies d'Euzet. Fabre, G., & 
Dep6ret, C. 1900.1; St. Just. Sauvage, 
H. E. 1875.3.— Loire-/n/^rt>urc {Dept.). 
Leriche, M. 1906.2. — Marne {Dept.), 
Rheims {environs), Cernaysian or Con- 
glomirat de Cernay. Lemoine, V. 1878.1— 
1896.1; Cope, E. D. 1878.4 {Comment on 
Lemoine.)', Leriche, M. 1900.1, 1907.4, 
1908.3; Priem, F. 1901.1.— Vord {Dept.), 
Vertain. Malaquin, A. G. 1900.1. 

Germany: Alsace. Steindachner, F. 

1866.13. — Bavaria. Stromer, E. 1904.2; 
Schafhautl. K. E. Add. 1863.1; ^ 
ten near Traunstein. agner, J. A. 1860.4. 
Prussia, Helmstedt, Bilddenstedt and Schle- 
weke. Geinitz, H. B. 1883.1, .2; East Prus- 
sia, Samland. Noetling, F. 1885.1. 

Italy: Firenze {Prov.), Ponte ^uovo. 

Pasquale, M. 1904.1.— Peyyio {Prov.), 
Gerace. Stefano. G. 191L1.— Pome {Prov.), 
CasZeZ Madama. Portis, A. Add. 1889.1. 
— Turin (Pror.), Gassiru). Bassani, r. 
1899.1; Sacco, F. 1886.1; 1905.1; Sis- 
monda, E. 1846.1; Michelotti. J. Add. 
1861.1; Portis, A. Add. 1889.1.— Tuecany 
(Comp.). Canestrelli, Q- 
(Pror.), Friuli. Bassani. F. 
rona {Prov.), Aresa. Bassani, F. 1^5.2, 
Nicolis, E. 1888.1. 1890 1.— Eero^ (Prop.) 
Monte Bolca. Agassiz, J. U. 1832.2, «e- 
piston 1835.5; ★Bassani, F. 

1881.1, 1886.1, 1898.1; Bozza, V. 1794.1; 
★Eastman, C. R. 1904.2,. 13, 

1911.1; Fortis, A. 1789.1-1794.1; Fortis, 
A.. & Testa, D. 1793.1; Gazola.G. 1794.1, 
1805.1; Graydon, G. 1794.1; Hecl^l, J. 
J. 1850.2, 1854.1; Heckel, J. J., & Kner, 
R. 1861.1; ★Jaekel, O. 1894.1; Kner, 
R., & Steindachner, F. 1863.1; _ o’ 

M. 1906.1; Lioy, P. 1865.2,.3; Maffei S. 
1795.1; Massalongo,A. B. 1859.1; Molm, 
R. 1860.2, 1861.1; Nero, V. dal. 1911-1 
{Bibliography) ', Nicolis, E. 1893.1; 
nier, S.A. 1820.1; 

1805.1-1841.1; Szajnocha, W. 1886.1, 
Testa, D. 1793.1-1793.5; Tommaselli, 
G. 1793.1-1795.1; Valenciennes. A. 
1861 1* ★Volta, G. S. 1787.1—1796.1, 
★Zigno,A. 1873-1-1876.1. 1887.1. 1890.1; 
Faujae de Saint-Fond, B. Add. 1807.1, 
Pollini, C. Add. 1816.1; Zampieri, C. 
Add. 1762.1.— ParZy references, to be found 
in Pre-Linn, section. Manei, 

Maraldi, J. P. 1720.1; Marsigli. L. t. 
1728.1; Matthioli, P. A. 1621.1; Moro, 
A. L. 1740.1; Passeri. G. 1753.1; Scdla, 
A. 1670.1; Spada, G. G. 1737.1-1744.1; 
Zannichelli. G. J. 1720.1.— V^ona {Pjov.), 
Monte Postale. Bassaiu, F . lool.l, loyo.i , 
Heckel, J. J. 1850.2, 1854.1; Kner, 
R., & Steindachner, F. 1863.1; Zigno, 
A. 1873.1-1876.1, 1887.1, 1890.1.— 

(Pro®.), VaZ iSordina. Bassani, F. 1888.3. 

Portugal: Vizo, {Araz^de). Sauvage, 
H. E. 1897.1. .2. 

Rumania: Athanasiu, S. 1898.1; Cos- 
movici, L. 1886.1. 1887.1.— VoZea CoseZor 
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near Fieni, Jalomitza district. Popovici- 
Hatzeg, V. 1896.1, 1901.1; Priem, F. 

1899.2. 

Sicily: Gemmellaro, M. 1912.2. 

Oceanica 

Australia: Chapman, F., & Pritchard, 
G. 1904.1. 


OLIOOCENE 
North America 

Canada: Saskatchewan {Prov.), Cy~ 

press Hills. Cope, E. D. 1891.5; Lambe, 
L. M. 1908.1. 

United States : Colorado. Cope, E. D, 

1878.1. — Dakota. Cope, E. D. 

1891.2. Panama: Blake, C. C. 1862.1; 
Joukowsky, E. 1906.1. — Gatun. Toula, F. 

1908.1. 

Europe 

Austria-Hungary: Bohemia. Laube, 

G. C. 1897.1-1905.1.— Croatia. Gorja- 
novic-K., E. 1882.2, 1898.2. — Galicia 
{Prov.), Krakowiza near Imwald. Hauer, 
F. 1847.1; Heckel, J. J. 1850.1. — Styria 
{Prov.), Parschlvg. Unger, E. 1851.1; 
Tuffer and Trifail. Gorjanovic-K., D. 

1882.4. 1895.1, 1898.2; Heckel, J. J. 
1850.1; Hoernes, R. 1893.1; Wurzenegg 
near Prassberg. Gorjanovic-K., D. 1880.1, 
1882.4; Lipoid, J. 1867.1; Stur, D. R. 
1867.1; Rolle, F. Add. 1858.1. — Tyrol 
{Prov.), Hdring. Meyer, C. E. H. 1863.2. 

Belgium: {Argile de Boom). Delheid, 
E. 1898.1-1906.1. — Rupelian stage. Dollo, 
L., & Storms, R. 1888.1; Leriche, M. 

1902.2, 1904.1, 1908.2, 1910.4; Storms, R. 

1886.1. 1893.1, 1894.1. 1896.2. 

British Is.: Isle of Wight. Leriche, M. 
1908.6; Newton, E. T. 1889.2, 1899.1. 

France: Bouches~du~Rh6ne {Dept.), Aix. 
Faujas de Saint-Fond, B. 1806.2; Sauvage, 

H. E. 1873.7, \%7b.Z.— Gironde {Dept.). 
Priem, F. 1914.1, .3. — Haute-Loire {Dept.), 
Puy-en-V elay . Sauvage, H. E. 1869.1, 

1873.4. — Paris Basin. {Stampian.) Le- 
riche, M. 1910.2; Priem, F. 1906.2. 

Germany: Alsace: Froidenfontaine. 

Sauvage, H. E. 1870.2, Rouffach. 1875.3; 
MUhlimusen. Schimper, W. P. 1860.1. — 
Baden {Grand D.), Weinheim. Jaekel, O. 

1898.4. — Bavaria. Wolff, W. 1897.1; 

Siegsdorf near Traunstein. Gorjanovic-K., 
D. 1882.3; Wagner, J. A. 1860.4; Sieblos. 
Winkler, T. C. 1 880 . 3 . — Brunswick {Duchy) , 
Helmstedt. Nehring, A. 1878.1. — Hesse 
{Grand D.), " Mainzer Becken." An- 

dreae, A. 1893.1, 1894.1; Jaekel, O. 
1898.4; Wittich, E. 1897.1-1900.1; Ziun- 
dorf, J. 1901.1. — M ecklenburg^chwerin 
{Grand-D.), Sternberg. Winkler, T. C. 

1875.1. — Prussia: Hesse-Nassau {Prov.), 
Frankfort-a~M . Meyer, C. E. H. 1826.1, 

1831.1. — Rhine {Prov.), Bonn. Troschel, 
F. H. 1854.1. — Saxony {Prov.), Magde- 
burg. Koken, R. 1884.1; Munster, G. 

1846.2. — {Kingdom), Seifhenners- 
dorf. Cotta, B. 1868.1. 


Italy: Vicenza {Prov.), Ponte near 

Laverda. Peters, W. Add. 1877.1. 

Netherlands: Limburg. Winkler, T. 
C. 1880,4. 

Rumania: Simionescu, J. T. 1904.1- 

1906.2. 

Russia : Ekaterinoslaf and Poltava 

{Govts,). Jaekel, O. Add, 1895.1. 

Sardinia: Ales. Bassani, F. 1900.1, .2, 

1901.2. 

Spain: Catalonia." Leriche, M. 

1910.1; Vidal, L., & Deperet, O. 1906.1. 

Switzerland: Bern {Canton). Kissling, 
E. 1896.1. — Blauen near Basel. Jenny, F. 
1905.1.— {Canton). Rath, J. J. 
1859.1,.2; ★Wettstein, A. 1886.1. 

Oceanica 

New Zealand: Chapman, F,, & Prit- 
chard, G. 1904.1. — Oamaru system. Davis, 
J. W. 1889.1. 


MIOCENE 

Africa 


Algeria: Renwick, J. 1897.1. — Oran. 

Sauvage, H. E. 1873.2, 1874.6. 

Eg3npt: Alessandri, G. 1902.2; Blanck- 
enhorn, M. 1901.1. — -Chalouf. Fuchs, T. 
Add. 1883.1; Laurent, C. Add. 1870.1; 
Priem, F. Add. 1914.1. 

German E. Africa: Lindi. Hennig, 
E. Add. 1914.1. 

Madagascar: Leriche, M. 1909.1; 

Priem, F. 1907.1. 

Portuguese E. Africa: Mozambique 
{Prov.), Chandane. Priem, F. 1907.2. 

Sahara: Spanish Territory, Rio Oro. 

Joleaud, L. 1907.1. 

Tunis: Kalaa-Dyerda. Stefano, G. 

1915.1. 

North America 


United States : California. Gilbert, J. 
1910.1; Jordan, D. S. 1907^; 
ann, C. H. Add. 1890.1; Kern {Co.). 

gassiz, J. L. 1856.3; 

\ P. ISee.l.—Colora^ 

. D. 1874.4; Cockerell, T. D.19Ub-A. 
)08.2, Add. inZ.l.— Maryland. Cope, E. 

1867.1; Eastman, C. R- 
yeU. C. IBit.l.—Nemida.Esn^alda^o^- 

acas. F. A. 1900. 1 . 1901 . 1 : Ostrw. Cop|. 

. D. 1872.3,.12.— TVeu. Cope. 

. 1869.1. 187f 7; Fowler. H.W. 1911.2. 
-North Carolina. Cope, E. • . 

“"Tseflf- Lddy^J. S:' C. 

545.1. 

South Am erica 

Argentina: Pat^oriia. AmegWno.F. 
396.Vl908.1: Lenche, M. 1907.2, 

riem, F. 1912.1. 
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Asia 

Burma: Pegu beds. Pascoe. E. H. 

1909.1; Stuart, M. 1910.1; Noetlmg, F. 
Add. 1901.1. 

Persia: Priem, F. 1908.3. 

Europe 

Austxia-Hungary : Bohemia. Meyer, 

C. E. H. 1848.2; Prochdzka. V. J. JfOO.l. 

.2; Reuss, A. E., & Meyer, ^L 1851.1, 
Schubert, R. J. 1902.1-1912.2; Giesshubl. 
Toula. F. 1907 . 1 .— Croafwi. Podswed. 
Kner, R. 1863.3; Radoboj. Stemdachner, 

F. 1859.1.— GahVna (Prov.), Lemberg. Lorn- 
nicki, A. M. 1897.1; Wieliczka. Reuss, 

A. E. \S6Q.l.— Hungary, Btidapest. Va- 

d4sz, M. E. 1906.1; Ndgrdd (Comttat). 

Koch, A. VJ 04 . 3 .—I$lHa, Fohnsdorf. Ure- 
ger, J. 1902.1.— LcntJer Austria, VienM 
Basin. {Wiener Becken) Dunker, W. 
1846.1; Munster, G. 1842.1; Sch^er, 

F. X. 1913.1. .2; Schubert. R. J. 1902.1- 
1912.2; Hemals near Vienna. Stem- 
dachner, F. 1859.1, 1863.6, 1864.2; /n- 

gersdorf near Vienna. Fuchs, T. 1871.1, 
Leiihakalk of Margarelhen, VienTWi. Heckel, 

J. J. 1855.1; Heckel, J. J., & Kner. R. 
1861.1; Kner, R. 1862.1. — Styria, uai- 
rach. Heckel, J. J. 1851.2. 

Prance: Alpes-MaTilimes{Dept.),Vence. 

Priem. F. 1911 . 2 .— Audc {Dept.), Ar^ 

misan near Narbonne. Gervais, F. L. 
Add. 1 SQ 2 . 1 .—Basses-Alpes {Dept.), 
reste. Sauvage, H. E. 1880.5. — 

Nord {Dept.). Leriche, M. 190L1. 
Drdme {Dept.), Eurre. Fontannes, O. t . 
1885.1 ; Sauvage. H. E. 1881 . 1 .— 

{Dept.), Liognan, Saucats, etc. Delfortrie, 

E. 1871.1, 1876.2, Add. 1873.1; 

F. L. 1863.1; P6droni, P. M. 1844.1; 

Priem. F. 1911.2. 1914 . 1 ..f — 

{Dept.), Castries. Leriche, M. 1907.3. 
lUe-et’Vilaine {Dept.). Bassani, F. 1879.1; 
Couffon, O. 1904.2; Leriche, M. 1907.1; 
Rouault, M. 1858.1; Sauvage, H. E. 
1875.3. — Loire-1 nfirieure {Dept.) . Priem, 
F. 1911.2. — Maine-et-Loire {Dept.). Couf- 
fon. 0. 1904.2, 1905.1; Leriche, M. 1907.1. 
— Puy-de-Dbme {Dept.). Sauvage, H. E. 
1873.4; Giraud, J. Add. 1902.1; Lecoq, 
H. Add. lS67.l.—Rhdne {Dept.). Locard, 
A. 1878.1. — Vaucluse {Dept.). Joleaud, A. 
1910.1; Joleaud, L. 1905.1, .2. 

Germany: Alsace, Haguineau. Couf- 
fon, O. 1904.1.— Baden {Grand Duchy), 
Oeningen near Constance. Agassiz, J. E. 
1832.2; Monster. G. 1834.1; WmWer. 
T. C. 1861.1; Woodward, A. S. 1898.6. 
— Prussia: Hannover {Prov.), Hassenaorf 
inStade. Jordan, A. 1901.1; Hesse-Nas- 
sau {Prov.), Wilhelmshdhe. PbiUppi, R. A. 
1846.1; Luneburg District. WoUemann, 
A. 1906.1; Reiske, J. Pre-Linn. 1684.1; 
Silesia {Prov.), Oppeln. Andreae, A. 

1904.1. — Wurtlemberg {Kingdom), Balt- 
ringen. Bassani, F. 1880 A; . 
1874.1-1886.1; Jaekel. O. Add. 1890.4; 
Steinheim. Plieninger, W. 

Fraas. O. Add. 1870.1; Unter-Kxrchb^g 
near Ulm. Meyer, C. E. H. 1848.1, 1852.1, 

1858.1. 


Greece: Euboea I. Fischer von Wald- 
heim, G. 1838.1, 1850.1; Valenciennes. 

A. Add. 1861.1. 

Italy: Alessandria {Prov.), Acqui. 

Alessandri, G. 1901.1, Add. 1900 A, Bo- 
signano. Alessandri, G. 1897.1; B^sani, 

F. 1914.1. — Ancona {Prov.), Senigaltia. 
Ricci, P. 1828.1; Fabriano. Canavari, 1. 
Add. 1910 . 1 .— A guiZa {Prov.). Lupi, A. 
1904.1 ; Nelli, B. 1900 . 1 .— BeZZuno {Prov.). 
Dal, G. 1908 . 1 .— BoZoffna {Prov.). Borta- 
lotti. E. 1898.1; Vinassa de Regny, P. E. 
1899.1, 1902 . 1 .— Cuneo 

Alessandri. G. 1896 . 1 .— EmiZia (BrotjO. 
Bassoli. G. G. 1906.1-1907.1; Schubert, 

R. J. 1906.1.— ForZl {Prov.), Moi^aino. 

Bonomi, I. 1896 . 1 .— Lecce (Prov.), 

Leccese.'* Bassani, F. 1903.1, 

Botti.U. 1879.1^ J'® S 78 ?’■ 

G. 1891.1; Capellini, G. Add. lo78.i, 

Costa, O. G. Add. 1857.1. 1 858 . 1 ; Guia- 

cardi, G. Add. 1873 . 1 .— fiepato {Prov.). 

Seguenza. L. 1901.1; Culrd. Bosmaski, 

S. 1879.2; Capo dell Armi. Stefano, G. 

1910.2. — Reggio nelV Emilia {Prov.), Mon- 

tegazzo. Ferretti, A. 1^7^ }oo; ^ 

this work. Bassani. F. 18^.4. Pon^ 

{Prov.), Castro dei VoZcct. 

1909 . 1 .— BremiZi Is. Bassani, F. 1907.1. 
—Burin {Prov.), ‘VoUine de 
chi. I. 1864.1; Sismpnda E. 1846.1- 
1861.1; Michelotti, J. Add. 1861 A. 

Tuscan Archip., Isola i 

lussi, I. 1906.1; Costa. O. G. 1863 1.— 
Tuscany, Gabbro. Bosmaski, b. lo78.i 

1878.3. — Vicenza (Bror.), C/iwron. ★Bas- 

sani. F. 1888.2, 1892.2; Heckel. J. J. 
1854.1. .5; Kner. R.. & Stemdachner, F. 
1863.1: Lioy. P. 1865.1; Lioy. P-. & 

Rumor. S. 1901.1;. Zignp, A. 18o2.1, 
Remarks on Bassani, F. GorjanoviC-K., 

D. Add. 1889.1. 

Maltese Is.: Malta I. Bi^sani, F. 
1914.1; Cooke. J. H. 1896.1; Owen. R. 
1865.1; Woodward, A. S. 1887.4. 

Russia: Trans-Caucasia, Apsheron 

Peninsula. Kwitka. S. K. 1901.1; 
cev. V. V. Add. 1913.1; Leduev, N. M. 
Add. 1914.1. 


San Marino {Republic), Monte Titano. 
Angelis d’Ossat. G. 1896.1; Lawley, R. 
1882.1; Trabucco, G. 1906-1; Nelli, B. 

Add. 1906.1. 

Sardinia: Angelis d’Ossat, G. 1896.2; 
Bassani, F. 1891.1; Pasquale, M. \90o.l; 
Schubert. R. J- 1907.1, 1912.1; Wood- 
ward, A. S. 1891.8. 

Sicily: Girgenti {Prov.). Gemmellaro. 
G. G. 1857.1; Gemmellaro, M. 1912.1; 
Heckel, J. J. 1853.2; Gregono A Add. 
1881.1; Licaia. Sauvage, H. E. Ig/u.^, 

1871.1. 1873.2. 1874.6, 1881.3; 

mulo. PoUini, C. 1891 . 1 .— Palermo (Proa.). 
GemmeUaro, M. Add. 1914.1.— Syrac^e 
{Prov.), Ragusa. Gemmellaro, M. Add. 

1914.2. 

Spain: Murcia {Prov.), Lorca. Sau- 

vage, H. E. 1875.3; Botella y de Homos, 
F. Add. 1868.1. 
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Switzerland: Baltzer, A. 1889.1; 

Kissling, E. 1902.1, .2; Letsch, E. 1899.1; 
Musy, M. 1913.1; Wurtenberger, T. 
1900.1,. 2. 

Oceanica 

Australia: Chapman, F., & Pritch- 

ard, G. 1904.1.— M’Coy, F. 

1866.1. 

New Zealand: Davis, J. W. 1888.1, 
1889.1; Hector, J. Add. 1894.1. 

PLIOCENE 


Giovanni. Barbolani di Montauto, G. 
Add. 1910.1. — Tuscany. Bassani, F. 
1901.4; Sacco. F. 1886.1, 1905.1; Sis- 
monda, E. 1861.1; Tuscany, Pisa (Prov.), 
Orciano. Stefano, G. 1910.1; Pisa (Prov.) 
Volierra. Davis, J. W. 1887.1 ; Delfortrie, 
E. 1876.1; Gervais, F. L. P. 1875.1; Law- 
ley. R. 1875.1-1878.4; Major, C. I. 
1879.1; Meneghini, G. 1864.1-1866.1; 
Val d'Amo, near Florence. Simonelli, V. 

1889.1. 

Netherlands: Limburg {Prov.), Tege- 
len-sur-Meuse. Newton, E. T. 1908.1; 
Reid, C., & Reid, E. M. 1907.1. 


Africa 

Egypt: Wadi^Natriin or Natron valley. 
Stromer, E. 1904.3, 1905.1, 1914.2; Stu- 
der, T. 1899.1. 

North America 

United States: California. Jordan, 

D. S. 1907.3. — Colorado. Cope, E. D. 
1874.3. — Idaho. Cope, E. D. 1871.12, 
1872.10, 1883.4, .6. — Illinois. Cope, E. D. 
1894.2. — Oregon. Cope, E. D. 1878.3, 
1883.6. 

South America 

Argentina: Parand,. Alessandri, G* 

1895.2; Sangiorgi, D. 1901.1; Wood- 
ward, A. S. 1900.9. 

Asia 

India: Siwaliks. Gunther, A. 1881.3; 
Lydekker, R. 1886.1, Add. 1882.1, 1886.1; 
M’Clelland, J. 1844.2. — Rangoon, Irra- 
waddy series. Pilgrim, H. G. 1906.1. 

Siberia: Bogacev, V- V. 1908.1. 

Europe 

Austria-Hungary : Szerem. Koch, 

A. 1904.4, 1906.1. 

Belgium: Dewalque, G. 1864.1,1871.1; 
— Aniwer-p, {Crag d' Anvers). Beneden, P. 
J. 1870.2, 1876.1, .2, 1881.1; Leriche, M. 
1908.8; Storms, R. 1889.1, 1901.1. 

British Is.: England. Crag beds of 
Suffolk and Norfolk. Prestwich, J. 1871.1. 
— Suffolk (Co.), Coralline crag. Woodward, 
A. S. 1890.1. — Red Crag. Charlesworth, 

E. 1837.1,1838.1; Woodward, A. S. 1894.3. 

Corsica: Aleria. Priem, F. 1911.2. 

France: HSrault {Dept.), *'Sables ma- 

rins de M ontpeUier Doncieux, L. 1905.1; 
Faujas de Saint-Fond, B. 1809.1; Ger- 
vais, F. L. 1855.2; Leriche, M. 1906.3, 
1907.3; Priem, F. 1904.4, 1912.4; Riiti- 
meyer, C. L. Add. 1857.1; Riviere, Pre- 
Linn. 1708.1. 

Italy: Bergamo {Prov.), Pianico. Bas- 
sani, F. 1888.4. — Bologna {Prov.). Schu- 
bert, R. J. 1907.2. — Calabria {Comp.), 
Calanna. Stefano, G. 1901.1, 1912.3. — 
Emilia {Prov.). Schubert, R. J. 1906.1; 
Stefano, G. 1911.1, 1912 . 1 .— Afe^Wna 

{Prov.). Seguenza, L. 1900.1. — Parma and 
Piacenza {Provs.). Carraroli, A. 1897.1. — 
Piacenza {Prov.), Castell Arquato. Bru- 
nati, R. 1909.1. — Potenza {Prov.). Bas- 
sani, F. 1901.1. — Reggio {Prov.), Calabria. 
Seguenza, L. 1901.1. — Siena {Prov.), S. 


Oceanica 

D. E. I., Java {Pithecanthropus strata), 
Hennig, E. 1911.1. 

PLEISTOCENE 

For fish remains in kitchen middens; 
in caverns and grottos and in other asso- 
ciations with early man, see under Arch»- 
ology. 

North America 

Canada: Ottawa river. Greens creek. 

Dawson, J. W. 1890.1. 

United States: California. Arnold, 
R. 1903.1. — Florida, Peace creek. I^eidy, 
J. 1889.1.— Necoda, Hazen. Hay, O. P. 

1907.1. 

Asia 

Japan: Tokio. Tokunaga, S. 1906.1. 

Europe 

England: Abbott, W. J. 1908.1.-— 
glacial Forest Bed series. Newton, E. T. 

1882.1, 1901.1, Grays Thurrock ar^. 
Add. 1900.1.— (Co.), Ilford. John- 
son, J. P. l^Ol.l.—Nctrfolk (Co.), Murides- 
ley. Lyell, C. 1840.1. 1842 . 1 .— Ox/ord and 
Wanstead dist. Hinton, M. A. 1900.1. 

France: AUier {Dept.). Pomel, A. 

Add. 1844.1, 1846.1. 1853.1. 

Germany: Keilhack, F. L. Add. 1883^. 
— Saxe-Meiningen, Saalfeld. Richter, K. 

1879.1. 

Italy: Lecce {Prov.), ^'Terrad'Otranta. 

Bassani, F. 1905.1. 

Norway: {GUicuU ’ 

1877.1, 1880.2; Sars, M. 1864.1, 1867.1. 

Sweden: Holst, N. O. 1906.1; Mun- 
the, H. W. 1910.1; Semander, R. 1902.1. 


PANCREAS 

For allied organs, see under Alimentary tract. 

Ttd Liv^r* TnfAiw 

For the functions of the pancreas, see inws- 
nal digestion under Digestion. 

Changes in pancreas in activUy and r^t 
,almon). GuUand. 0- L. 1898 1. -In- 
ervation and circulation. Bensa, a. 

905.1. ^ Structure in relati^ to fuMhan. 

trickland, J. G. & Earle, H. G. 1909.1. 
Anatomy. Miscellaneous and general. 
Jessandrini, A. 1833.1, 1836.1, a. 

lann, H. 1846.1; ^^Hartmg. 
aguesse, G. E. 1895.1, Add. 18 ■ . 

lassari, G. 1898.1; Stanmus, F. H. 
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1848.1; Bernard, C. Add. 1849.1, 

1879.1; Blasiua, G. Pre-Linn. 1673.1, 
ComzneUn, C. Pre-Linn. 1667.1. 

Anatomy in Cyclostomala. "T/ 
ton. Giacomini, E. 1900.3; Picq^, R- 

1913.1. — Ammocates. Kupner, C. VV. 

1893.2. —Cyclostomata. 

1882.1. — BdeUostoma. Maas, O. 1896.1, 

Myxine. 1897.1. , 

Jn Dipnoi andGanoidex. — Protoplerus. 

Laguesse, G. E. 1890.1. — Acxpenser, 

Amia, and Lepidosteus. Macallum, A. B. 

1886.1. ^ 

In Elasmobranckit. — Chimcera. Costa, 

O. G. 1847.1. — GaUus. Laguesse, O. E. 

1902.1. 

In Teleostei. Kruger, Albert 1905.1; 
Woodland. W. N. 1911.3; — Crentlabrus. 
Laguesse, G. E. 1895.1. Amiui^s. 

Macallum, A. B. 1884.1. 

For the most valuable treatises on tne 
pancreas of Teleostei, see ★Legouis, o. 

1870.1, 1873.1. , , , 

Pancreatic ducts, structure and develop- 

ment. Laguesse, G. E. 1893.1. •— Aapen- 
ser. Lavrov. S, 1908.2. — Weberian 

tubes ” or pancreatic ducts. Legouis, o. 

1870.1, 1873.1. . - ^ 

Alleged absence of pancreas in Ostracion. 

Plancus, J. Pre-Linn. 1741.1. 

Development. Miscellaneous and 
eraL Brunn, A. W. 1896.1 ; ★Choronehit- 
sky, B. 1900.1; Kupffer, C. W. 1892.1; 
Laguesse, G. E. 1893.1. 

Development in Cyclostomala. jlm.- 

moccetes. Brachet, A. 1897.1. — 

myzon. Giacomini, E. 1902.2; Picqu6, R. 

1913 !• 

In Dipnoi and Ganoidei. — Ceratodus. 
Neumayer, L. 1904.1..3. . — Actpcn^cr. 
Nicolas. A. 1904.1. — Amia. ★Piper, H. 

1902.1, .3. , r-. 

Development in Elasmobranchi^ ★Bra- 
chet, A. 1896.1; Laguesse, O. E. 1894.2; 
Mayr, J. 1897.1; Scammon, R. E. Add. 
1914* 1 • 

In Teleostei. Goeppert, E. 1893.1; La- 
guesse, G. E. 1889.1, 1894.1. 

Stohr, P. A. 1893.1; Strieker, F. 1899.1. 

Histology of pancreas. General ac- 
count. ★Oppel, A. Add. 1900.1. 

Islands of Langerhans, histological st^c- 
ture and physiological significance " 
tology. ★Diamare, V. 1899.2; O^wa, G. 

1913.1. Laguesse, G. E. (Elasmobrar^h^ 
1902.2; Vincent, S. & Thompson, F. D. 
1907.1, .2. Rennie. J. {Teleoetei) 19^.1, 

1904.1. — Physiological significance. Dia- 
mare.V.&Kuliabko.A. 1904.1; Rennie, J. 
(Lophius) 1905.1. 

Epithelial cyst in Petromyzon. Diamare, 

V. 1901.1. 


PARASITES OF FISHES 

ThU section relates specifically to the organ- 
isms living as parasites on fishes. For an inti- 
mately related section dealing more specifically 
with pathogenic organisms and the diseases 
they cause, see Pathology of fishes. 

For larger organisms destructive to fishes, 
such as other fi^es, birds, mammals, etc., eee 
Noxious organisms tinder Pisciculture. 


For the mutualistic association of fishes with 
hydroids, medusae, molluscs, etc., eee Commen- 
salism and symbiosis. ... . 

The subject of parasitology is so vast and 

the literature so extensive that it should be ot^ 
vious that the present treatment w intended 
to be suggestive rather than exhaustive. 1 hose 
interested in finding the more recent bterati^e 
and the descriptions of new species of parasites 
are referred to the Zoological Record. 

Discovery of parasitic borings in fossiX 

fish scales. Rose, C. B. 1855.1. 

The study of parasites as a clue to the 

migrations of fishes. Ward, H. B. 1908.1, 

1909.1. . . ..... 
Popular article on parasites, with tnOLi- 

ography. ★Ward, H, B. 191^^1. 

Parasites of the fishes — Orthagoriscus. 
Elwes. E. V. 1909.1; Beneden, P. J. 
Add. 1856.3; Leidy J. Add. 1890.1. 

— Malopterurus. Fntsch, G. 1. loob.d. 

— Poronotus triacanthus. Linton, E. 

1906.1. 1910.1. — C/itmd?ra. Olsson, P. H. 

1896.1. — Salmo salar. McIntosh, vV. C. 
1864.1; Tosh, J. R. 1905.1; ★Ward, 
H B. 1910.2. — Regalecus. Monticelli, 
F. S. Add. 1900.1. 

PftTfrsitcs of fishes in various locali- 
ties. — Madras {List), Bell, F. J. 1884.1. 

— Belgium. Beneden, P. J. 1871.1. —*/n- 
maica. Wilson, C. B. 1911.1. ^Balaton 
Lake, R&tz, S. Add. 1897.1. 

PdTd^it^s of BviXish TrxtxTXfie fishes* Nicolli 
W. 1909.1, 1910.1; Scott, A. 1903.1; 

Scott. T. 1902.1. 1904.1. 1905.1. 

Germany, including North and Baltic 
'Seas. Piesbergen, F. 1886.1; Schultz, G. 
1911.1; Voigt. M. 1903.1; Wegener, M. 
1910.1; Zschokke. F. 1891.1. 

Italy and Switzerland. ★Nufer* W, 
1906.1; Sonsino, P. 1891.1; Stingelm, 
T 1896.1: Condorelli-Francavigua, M. 

Add. 1898.1, .2. 

CBUSTACEAN PABASITES 
Order Copepoda 

(Attached to the gill filaments or the 
walls of the gill chamber, or to the skin 
or fins.) . „ . . 

Enumeration of known species. ★Bassett- 

Smith, P. W. 1899.1 — Review of this. 

Poche, F. 1902.1. 

Lists of, and treatises on American forms . 

Rathbun, R. 1902.1 (SAcmW be 1884)\ 
Smith, S. I. 1874.1; ★Wilson. C, B. 
1902.1-1911.4, Add. 1905.1-1913.1. 

In addition to these papers, ★Prof. C. 
B. Wilson has since published compreh^- 
sive treatises on North America.n parasitic 
copepods belonging to the various (genera 
or families as follows^ Genus Lerruza, 
Bull. U. S. Bur. Fish., 1915-1916 (1918). 
vol. 35. pp. 165-198. 10 pis. “ Lema^. 
Proc. U. S. Nat. Museum, 1917, vol. 53, 
pp. 1.-150, 21 pis. '' SphyHidar Ih^, 
1920, vol. 65, pp. 649-604, 10 pis. Di- 
chelesthiidce,” ibid, 1922, vol. 60, pp. 1- 

100, 13 pis. , „ 

Parasiiic copepods of Central Europe. 

Hofer, B. 1904.2. . ^ ^ ^ 

For a valuable treatise with colored plates 
sec “The British Parasitic Copepoda,” by 
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★Thomas & Andrew Scott, 2 vols., Ray 
Soc., London, 1913. 

A similar treatise in Italian, also con- 
taining colored plates, is “ Copepodi 
parassiti dei Pesci d’ltalia ” by A. Brian. 
Geneva, 1906, 189 p., 21 piatee. 

Various papers on parasitic copepods, 
Bassett-Smith, P. W. 1896.1, 1898.1, 

1899.1, Add. 1895.1, 1898.1, .2; Beneden, 
P. J. 1851.1. 1852.1, 1855.1, 1857.2..3, 
Add. 1851.1; Brian, A. 1908.1, Add. 
1899.1; Brotherson, A. 1879.1; Calder- 
wood, W. L. 1906.2; Cornalia, E. 1875.1; 
Giard, A. 1888.2, Add. 1889.2; Grube, 
A. E. 1873.1; Haempel, O. 1907.1; Hjort, 
J. 1895.2; Kneeland, S. 1858.1; Nere- 
sheimer, E. 1909.2; Valle, A. 1880.1; 
Wright, R. R. 1882.1; Candiotti, C. Add. 
1910.1; Kellicott, D. S. Add. 1880.1, 

1887.1, 1892.1; Leidy, J. Add. 1888.1, .3. 
1890.2; Scott, T. Add. 1900.1. 

Sub-order EUCOPEPODA 

Ergasilidoe including Bomolochirue, 

American forms. ★Wilson, C. B. 1911.2. 

Ckondracanthidce; various items. Dela- 
roche, F. E. 1810.1; Rathbun, R. 1886.1; 
Vogt, C. C. 1877.1; Turner. W. & Wil- 
son, S. H. Add. 1864.1. 

Philichthyidce, miscellaneous, Quidor, 
A. 1910.1; Vogt. C. C. 1877.1. 

Lemceidce. Various papers on the genus 
Lerncea, Baird, W. 1861.1; Goeze, J. A. 
1784.1; Koelreuter, J. G. Add. 1775.1; 
★Scott, A. Add. 1900.2. — Lemceenicus 

sprattoe, parasitic on eye of Clupea sprattus, 
Baudouin, M. 1904.1-1908.1; Cligny, A. 
1905.3; Joubin, L. 1888.1, .2; Richiardi, 
S. Add. 1880.1. — Penella remoras of Re- 
mora. Murray, A. 1856.1. — P. filosa in 
Othagoriscus. White, J. C. 1856.1. 

Lemceopodidce, various papers. Nere- 
sheimer, E. 1909.3; Vogt, C. C. 1877.1; 
Wilson. C. B. 1908.1, 1911.3..4; Wright, 
R. R. 1882.1. — Lemceopoda edwardsii 

Wright, cause of epidemic at brook-trout 
hatchery in Wisconsin. Fasten, N. 
1912.1, .2. 

Fasten has since published in Pubs. 
Puget Sound Biol. Station, 1918, vol. 2, 
no. 36, pp. 73-76, pi. 18; and in the 
American Naturalist, 1921, vol. 55, pp. 
449^56. 

Fasten, according to Prof. C. B. Wilson, has 
devised the only known practicable method for 
the eradication of copepods and this is effective 
only before or during the early stages of the 
parasite’s attachment. Frequent salt baths 
consisting of a 2.50 % solution of sodium chlo- 
ride in which the fry may be left 3 or 4 hours 
will kill the parasites. Likewise a 1 or 2% solu- 
tion of potassium chlorate or a 2% solution of 
magnesium sulphate is equally effective. 

Sub-order BRANCHIURA 
Argulidce, European forms, L6ger, L. 
1906.1; Perrier, L. 1909.2; Strdbel, L. 
1914.1; Hamel, E. D. Add. 1870.1. 
American forms. ★Wilson, C. B. 1902.1— 

1908.1, 

Argulus, cause of epidemic among white- 
fish in Minnesota. Washburn, F. L. 1886.1; 
Wright. R. R. 1887.1. 


Order Isopoda 

Cymothoidoe, including the sub-families 
Cymothoinoe and Cirolanince. Parasitic in 
mouth and gill cavities and more rarely on 
the skin or fins of fishes. Less specialized 
parasites than copepods and capable of 
freely exchanging hosts. 

Various topics. — Conilera destroying a 
captured shark. Day, F. 1884.2. — Taxo- 
nomic and natural history. Herklots, J. A. 
1870.1; Lutken, C. F. 1858.1. 

For the '^natural history of the Isopoda** 
see Richardson, H. in Proc. U. S. Nat. 
Mus., 1904, vol. 27, 1-89, 

The most comprehensive systematic treat- 
ises are ★Schioedte, J. C. & Meinert, F. 
*‘De Cirolanis .^gas simulantibus.’* Com- 
mentatio brevis, Naturhist. Tidsskr., 
1879, (3) XII, pp. 279-302, pis., and es- 
pecially their “Symbolae ad Monographiam 
Cymothoarum, Crustaceorum Isopodum 
Familiae.” Naturhist. Tidsskr., 1879- 
1884, (3) XII, pp. 321-414, pis.; XIII, pp. 
1-66, 281-378, pis.; XIV, pp! 221-454, pis. 

For an account in English of the European 
marine Cirolanince, see Hansen, H. J. in 
Joum. Linn. Soc. London, Zool., 1905, 
XXXIX, pp. 337-373, pis. 

MOLLUSCAN PA&ASITES 

The glochidia or larvae of freshwater rnus- 
sets ( Unionidce) live parasUically within a 
cyst formed by the epidermis •/ the fish 
parasitized. Such parasitism persists frorn 
one to several months before metamorphosis 
occurs and the young mussel begins a free 
life. 

Various papers on methods of implanta- 
tion of the glochidium, specific hosts, etc. 
Conner, C. H. 1905.1; Howard, A. D. 

1913.1, Add. 1914.1, .2..3; ★Lefevre. G. 

<k Curtis, W. C. 1910.1, Add. 1910.1; 
Leonhardt, E, E. 1905.22; Young, D. 
1911.1; Faussek, V. Add. 1895. li 
1901.1; Surber, T. Add. 1914.1. 

PROTOZOAN PARASITES 

All references to Protozoan parasites, 
generally but not always pathogenic, have 
for the sake of convenience been placed in 
the section Pathology of fishes. In thM 
section, see under Diseases caused by 
Sporozoan parasites; Diseases of the blood; 
and Diseases of the gilb and skin. 


WORM PARASITES 

General treatises or compendia of helmin- 
ylogy. Hofer, B. 1904.2; ★Linstow, O. 

78 1 

An invaluable work for the speci^ist* 
th records of occurrence and deUtxUa rej- 
mces to the literature of each 
mcUode, cestode, and roundworm, vs tne 
ndex-Cat^ogue” to which detailed refer- 
ees are given below under these gremps. 
Its work ts a continuation of and 
★Stiles, C. W. & HassaU, A. 1902.1. 

Miscellaneous or unclassified references 
*'entozoa" or worm parostfes. Annone, 
J. 1759.1; Barbagallo, P. & Drago, U. 
03.1; Gressner, — 1867.1; I^evander, li» 
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Octobothrium sagittatum as a cause of 
pernicious ancemia. Hofer, B. 1903.2, 


M. 1901.3, 1909.1; Lunel. G. 1880.2; 
Nicoll. W. 1909.1, 1910.1, Add. 1907.1; 
Oerley. L. 1885.1..3; Perrot, L. 1819.1; 
Ward. H. B. 1894.2, .3; Zschokke, 
F. 1903.1, Add. 1891.1, 1896.1; Acha- 
rius. E. Add. 1780.1..2; Cobbold, T. S. 
Add. 1873.1, .2, 1876.1, 1880.1; Condo- 
relli-FrancavigUa, M. Add. 1898.1, .2; 
FurneU. M. C. Add. 1884.1; Prenant. A. 
Add. 1886.1. 

Early references in Pre-Xinn. section. 
Frisch. J. 1727.1-1734.2; Garsin. L. 
1730.1; Geoffrov, C. 1710.1; Rongeard, 

- 1723.1. — Translations, of Fnsch, J. 

Frisch. J. L. Add. 1781.1-.4. 

Phylum PUtyhelminthea 
Class Turbellaria 

Sanguinicola {Family Rhynchostomxda) 
living in blood of carp and tench. Rhabdo- 
coels with greatly reduced pharynx. First 
known Turbellarian, parasitic in verte- 
brates. Plehn, M. 1905.1, Add. 1905.1. 

Class Trematoda 

For a comprehensive treatise on Trema- 
todes, with references to the literature and 
detailed lists of hosts, consult the article by 
★M. Braun in Bronn's “Klassen und Ord- 
nungen des Thier-Reichs,” Bd. iv, Abth. 
la. 1879-1893, pp. 303-925. 

The part of the bibliography of ★Stiles, 
C. W. & Hassall, A. 1902.1, dealing with 
trematodes, is the “Index-catalogue of 
medical and veterinary zoology. Sul^ 
jects: Trematoda and trematode diseases.” 
Bull. 37, Hygienic Lab., U. S. Public 
Health Service, Washington, 1908, 398 p. 

Miscellaneous papers on Trematoda 
throughout the world. Ambrose, J. 1890.1; 
Daday. J. 1905.1, 1907.1; Delaroche. F. 

E. 1810.1; Goldberger, J. 1911.1; Lin- 
ton, E. 1898.3, 1912.3; MarshaU, W. & 
Gilbert, N. C. 1905.2; Parona, C. & 
Perugia, A. 1889.1-1892.1, Add. 1890.1- 
1896.1; Perugia, A. 1895.1, 1896.1; Scott, 
T. 1911.1; Stafford. J. 1902.1, 1904.1, 

1905.1. 1907.1, Add. 1904.1; Zacharias, 
E. O. 1893.1; Ariola, V. Add. 1899.1; 
Hausmann, L. Add. 1896.1; Luehe, M. 
Add. 1906.1; Maclaren, N. Add. 1903.1; 
Sonsino, P. Add. 1890.1, 1891.1. 

Order HETEROCOTYLEA 

(Chiefly ectoparasites; in fishes, infesting 
the gilU and skin.) 

Microcotyle. MacCallum, G. A. 1913.2, 
3; MacCallum, G. & MacCallum, W. 
G. 1913.1. — Squalonchocotyle borealis, 

para^ic on sleeper shark. Ward, H. B. 
1910.5. 

Tristomum. Bell, F. J. Add. 1891.1; 
Setti, E. Ada. 1898.1. — EpibdeUa. Bene- 
den, P. J. Add. 1856.2; Schoett, H. Add. 

1896.1. — Monocotyle. Pratt, H. S. Add. 

1910.1. 

Gyrodactylus, the cause of much trouble 
to the ^h cuXturist. Bradley, C. L. 1861.1; 
★Kathariner, L. 1895.1; Leonhardt, E. 
E. 1905.11; Ryder, J. A. 1884.6. 

Treatment of Gyrodactyliasis. Hofer, B. 
1902.1,1904.2; Usakov, B. 1907.1; Vos- 
kresenskil, A. 1909.1. 


1904.2. 

Order ASPIDOCOTYLEA 
Macraspis elegans Olsson, parasitic in 
gall bladder of Chimcera. Olsson, P. H. 

1896.1. . , ^ 

Aspidogaster ringens Linton, and A. 

kemostoma n. sp., parasitic in alimentary 
tract of pompano. MacCallum, G. A. & 
MacCallum, W. G. Add. 1913.1. 

Order MALACOCOTYLEA 
(Chiefly endoparasites. infesting the alimen- 
tary tract and. gall bladder, although some 
species of Distomum occur in the gills.) 

Amphistomum in notochord of Protop- 
ierus. Burckhardt, C. R. 1891.1. — Cli- 
nostomum marginatum in American fresh- 
water fishes. Osborn, H. L. 1901.1, 1911.1, 

1912.1. — Cryptogonimus chyli, in black 
bass. Osborn, H. L. 1903.1, .2, 1910.1. 

Diplostomum or Holostomum cuiicula, 
as cause of Diplostomiasis, Linton, E. 
1898.3; Pavesi, P. 1881.1; Poppe, S. A. 
1911.1; Gamble, F. W. & Drew, G. H. 
Add. 1911.1. 

For the anatomical details of Distomum, 
see ★Looss, A. Add. 1894.1. 

Various papers, chiefly on Distomum. 
Braun, M. G. 1894.2; Cobbold, T. S. 
1867.1; Johnston, S. J. 1902.1; Leidy, 
J. 1851.1, .2, 1853.1, 1888.2; Linstow, O. 

F. 1907.1; Looss, A. 1901.1; Lube, M. 
1900.1; MacCallum, W. G. 1895.1, 
1905.1; Macleay. W. 1877.1; Nickerson, 
W. S. 1900.1; Sinicyn, D. 1905.1, Add. 
1906.1; Ward. H. B. 1894.1, 1901.1; 
Weyenbergh, H. 1875.1, 1877.2; Cha- 
vannes, A. Add. 1851.1; Schroeder, A. E. 
Add. 1895.1. 

Class Cdstoidea 

(Tapeworms or Cestoda) 

A valuable treatise is the article by ★M. 
Braun in Bronn’s “Klassen u. Ordnun- 
gen.” Bd. iv, Abth. lb, 1894-1900. 

The part of the bibliography of ★Stiles, 
C. W. & Hassall, A. 1902.1, dealing with 
cestodes, is the “Index-catalogue of medical 
and veterinary zoology. Subjects: Ces- 
toda and Cestodarea.” Bull. 85, Hy- 
gienic Lab., U. S. Public Health Service, 
Washington, 1912, 476 p. 

Amphiptyches uma Wagener, from Chi- 
mcera and Callorhynchus. Haswell, W. A. 
1902.2; Olsson, P. H. 1896.1; Scott, T. 
1911.1; Spencer, W. B. 1899.1; Wagener, 

G. 1852.1. 

Ligula (Riemenumrm) infesti^ ccelom 
and causing peritonitis or ligulosis. Fishes, 
chiefly cyprinids, are the intermediate hosts, 
the final hosts being aquatic birds. Miscella- 
neous papers. Leidy, J. 1856.5, 1873.4; 
Levander, K. M. 1904.1; Linton, E. 
1891.5; Neveu-Lemaircr M. 1909.1; 
Parona, C. & Mazza, F. 1900.1; Wilier, 
A. 1912.1; Davaine, C. J. Add. 1865.1; 
Donnadieu, A. L. Add. 1870.1. — Mor- 
tality caused by Ligula. Hofer, B. 1904.2; 
RAtz, S. 1893.1. 

Tetracotylus perece-fluviatilis, cause of 
epidemic tn Italian lakes. Mazzarelli, G. 
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F. 1906.1; Piana, G. P. 1898.1, Add. 

1898.1. 

Systematic treatises on vanous genera. 
— Proteocephalus. Benedict, H. M. 

1900.1, Add. 1902.1. — Gyrocotyle. Wat- 
son, E. E. 1911.1. — Ichthyokenia. Fuhr- 
mann, O. 1903.1; La Rue, G. R. 1911.1; 
Zschokke, F. 1884.1; ★Riggenbach, E. 
Add. 1896.1. 

Various unclassified papers on cestodes: 
BothrioSkphalus, Tetrarhynchus, and various 
genera. Bergman, A. M. 1903.1; Bos- 
suat, E. 1902.1; Cobbold, T. S. 1863.1; 
Duvernoy, G. L. 1842.1; Harvey, M. 
1876.1; Haswell, W. A. 1902.1, Add. 
1904.1; Hoek, P. P. 1879.1; Iverus, J. 
1905.1; Kraemer, A. 1892.1, .2; Leidy, 
J. 1885.1, 1871.1, Add. 1879.2; ★Linton, 
E. 1889.1, 1891.1, .5, 1892.2, Add. 1889.1- 
1914.1; Liihe, M. 1902.1, .2; Macleay, 
W. 1877.1; Masi, L. 1912.1; Mola, 
P. 1903.1; Olsson, P. Add. 1872.2; 
Schneider, G. 1902.1, .2, 1903.1, .2, .14, 

1904.18, 1905.5, 1910.1. 1911.2, Add. 
1905.1, .2; Skorikov, A. S. 1902.1, 1903.1; 
Ariola, V. Add. 1899.2, 1900.1; Beneden, 
P. J. Add. 1849.1, 1889.1; Curtis, W. C. 
Add. 1890.1, 1911.1; Klaptocz, B. Add. 
1906.1; Maclaren, N. Add. 1903.1; 

Marais de Beauchamp, P. Add. 1905.1; 
M^gnin, J. P. Add. 1881.1; Shipley. A. 
E. & Hornell, J. Add. 1906.1; Southwell, 
T. Add. 1911.1-1913.1. 

Far the occurrence of Dibothriocephalus 
latus in man, see Parasites of alimentary 
tract under Diseases of man. 


Pliyluzn Neznathelminthes 

(Roundworms and Threadworms) 

The part of the bibliography of ★Stiles, 
C. W. & Hassall, A. 1902.1, dealing with 
roundworms, is the “Index-catalogue of 
medical and veterinary zoology. Sub- 
jects: Roundworms (Nematoda, Gor- 
diacea, and Acanthocephali) and the dis- 
eases they cause.” Bull. 114, Hygienic 
Lab., U. S. Public Health Service, Wash- 
ington, 1920, 881 p. • . T • 

Another valuable compendium is ★Lin- 

stow, O. F. 1878.1. 

The following references are not compre- 
hensive and are given for what they may be 


worth. 


Sub-order Nematoda 


Ascaris, occurring usually in the 
intestine. Giard, A. 1903.3; Noel de la 
Morini^re, S. 1804.1; Wright. R. R. 
1879.1; Wyman, J. Add. 1844.1, .2. 

Filaria, Ichthyonema, etc., parasitic 
usually in tissues. Bean, T. H. 1908.1; 
Leidy. J. 1878.1, 1883.1, 1886.1; Yarrell, 
W. 1832.2; Wedl, C. 1848.1; Baird, W. 
Add. 1861.1; Gemmill, J. F. & Linstow, 
O. Add. 1902.1. 

Cystidicola farionis, a nematode, para- 
sitic in air-bladder of trout. Fischer von 
Waldheim, G. Add. 1797.1, 1798.1; Ship- 
ley, A. E. Add. 1908.1. 

Various papers on Nematodes. Roth, 
W. 1909.3; Fourment, L. Add. 1884.1; 


Martin, A. R. Add. 1771.1; Shipley, A. 
E. & HomeU, J. Add. 1906.1. 

Sub-order Acanthocephala 

Chiefly the genus Echinorhynchus of 
which the adult forms live in the alimentary 
canal of fishes, the larval forms occurring 
in Crustacea or other fishes which are the 
intermediate hosts. Bieler, W. 1913.1; 
Diesing, K. M. 1854.1 ; Leidy. J. 1851.1, .2, 
1890.1; Neveu-Lemaire, M. 1905.1, .2; 
Porta, A. 1904.1, 1905.1; Stephens, J. 
W. & Boyce, R. 1904.1; Yarrell, W. 
1832.2; Desir, — Add. 1843.1; Hyatt, 
J. D. Add. 1896.1. 


PARASITIC FISHES 

For the association of fishes with Coelenter- 
ates, Echinoderms, Molluscs, etc., see under 
Commensalism. 

Stegophilus {Pygidiidce) , parasitic in gill 
cavities of South American siluroids. 
Haseman, J. D. 1911,2; Lutken. C. F. 
1880.5, 1891.1; Pellegrin, J. 1912.6; 
Reinhardt. J. T. 1859.1, 1860.1. , 

Vandellia {Candiru), as a parasite. Pel- 
legrin, J. 1909.12, .17, 1912.6; Ribeiro, A. 

1911.1. 

Alleged penetration of the urethra of 
bathers by the “ Candiru.*' Boulenger, G. 
A. 1897.6; Castelnau, F. 1855.1; Jobert, 
C. 1898.1; Marcoy, P. 1869.1; Orton, J. 
1870.1; Poeppig, E. 1835.1; Schom- 
burgk. R. H. 1840.1; Spix, J. B. <fe Agas- 
siz, L. 1829.1; Spix, J. B. & Marcus, 
C. F. 1823.1; Lange, A. Add. 1912.1; 
Woodroffe, J. F. Add. 1914.1. 

For a recent summary^ see ★Eigenmann» 
C. H. in Mem. Carnegie Mus., 1918, vol. 7. 

pp. 261-269. , , 

Parasitic habits of the Eamprey 
gens. W. 1911.1; Robertson, D. 1875.1; 
Smith, W. S. 1905.1; Surface. H. A. 

1898.1, 1899.1; Anon. 612. — 

sitism of the Brook-lamprey. Gage, b. n. 

1911-1- 

Data on parasitism arnong the 01/- 

clostomes will probably be found un^ the 
fishes in the Systematic Part, parti^rly 
under the headings General accounts, and 
Natural History. 

PATHOLOGY OP FISHES 

With some necessary 

rangement of this secupn follows tUt ^^d m 
the “ Handbuch der Fischkrankhciten of d. 
Hofer. ciWd below. The German vernacular 
names in this treatise are here rcj^ted. 

For an intimately related secUon. not clewiy 

separable but dealing more y ^ 

organisms whose presence is not 8®“®^y P 
ogenic, see the section on Parasites of . 

For all abnormalities in stjuc^y:^® ^li^ture 
opment such as double moMtroMtie^curvature 

of the spine, etc., eee under Teretol^. 

For the association of fishes with n 

diseases, see Diseases of r^n. nf fac- 

For the pathological effects M under 

tones, reffieriee, etc., see Depletion under 

'the destruction of fishes by nrt^ 
causes, earthquakes, 

winter-killing, etc., aee under Mortality. 
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General treatises. {Causest treatment, 
€tc.) 

Text tn French, Girdwoyn, M. 1880.1; 
Drouin de Bouville, R. Add. 1909.1; 
Rayer, P. F. Add. 1843.1. 

Text in German. ★Hofer, B. 1901.1, 
1902.1,1904.2; Roth, W. 1912.1; Stansch, 
K. 1911.4. 

Miscellaneous references. Unclassi- 
fied items on fish diseases. Atkins, C. G. 
1902.1; Bean, T. H. 1910.11; Buniva, 
M. F. 1802.1; Drew. G. H. 1910.1; 
Emcljanenko, P. E. 1907.3; Fuhrmann, 
0.1905.4; Hendschel, — 1878.1; Huxley, 
T. H. 1883.1; Johnstone, J. 1905.4, 

1909.2, 1910.2; Korner, O. 1877.1; Lion, 
- 1867.1; PIcskott, E. 1878.1; Roth, W. 
1910.1, .2; Schiemenz, P. 1916.1; Seal, 
W. P. 1889.2; Szilady. Z. 1908.1; Wil- 
liamson, H. C. 1911.2..3; Sticker. A. 
Add. 1893.1. 

Researches carried on at Vienna Tierdrzt- 
liche Hochschule. Fiebiger, J. 1908.1, 

1909.2, 1910.1. 

VARIOUS PATHOLOQICAL 
CONDITIONS 

Degeneration or reabsorption of eggs in 
ovary. Barfurth, D. 1886.1, .2; Buhler, 

A. 1902,1. 

‘'White spot" disease of salmon, affecting 
skin of the head. Cause unknown, sup- 
posedly due to retention in salt water hays 
because of low stage of rivers in migration 
time. Calderwood, W’. L. 1905.3. 

Ovarian cyst, caused by Trypanosomes. 
Chifflot, Conte & Vaney 1907.1, 

Fatty degeneration of heart musculature 
as a secondary result of infection by the 
trematode, Octobothrium sagittatum. Hofer, 

B. 1903.2, 1904.2. 

Relation of oddity of water to disease. 
Knauthe, K. 1908.1. 

Gas disease, caused by excessive content of 
dissolved air in the water. Gorham, F. P. 
1901.1; Marsh, M. C. 1904.1, 1908.1; 
Marsh, M. & Gorham, F. 1905.1. — Notice 
of this. Osgood, W. H. 1904.1. 

Renal mycosis in carp. Verdun, P. 

1903.1. 

Ulcerative disease of the eel (rote Beulen- 
krankheit). Bergman, A. M. Add. 1909.1. 

Implantation of selachian embryo in 
spleen. Gargano, C. Add. 1914.1. 

Hyperostosis or thickening of bones, con- 
sidered hereditary. Kostler, M. 1882.1. 

A case of exostosis. Sutton, J. B. Add. 

1888.1. 

Calculi or concrements, including 
their chemical analysis. — Unclassified. 
Fourcroy, A. & Vauquelin, L. 1807.1. — 
Intestinal calculus of sturgeon. Delachanel, 
B. & Mermet, A. 1874.1; Halting, P. 
1875.2; Oseretskovsky, N. 1782.1; Col- 
linson, P. Pre-Linn. 1748.1. — Kidney 
concretions. Rudolphi, C. A. 1816.1. 

Biliary calculi of Cynoscion. Tower, R. 
W. 1902.1. 

Carcinoma of the thsrroid (Cancer or 
endemic goitre). Preval^t especially in 
SalmonidcB. Cause unknown (Bdsartiger 
Kropf) . 


General treatise with full bibliography. 
★Gaylord, H. & Marsh, M. Add. 1914.1. 
First notice of this disease. Bonnet, R. 

1883.1. — Recognition as carcinoma. 
Scott. - Add. 1892.1. 

Various papers, occurrence, prophylaxis, 
etc. Meehan, W. E. 1912.1; Plehn, M. 

1902.1, 1904.1; Gaylord. H. R. Add. 

1909.1, 1910.1, 1912.1; ★Gaylord, H. <fe 
Marsh, M. C. Add. 1912.1..2; Gilruth, I. 
A. Add. 1902.1 ; Jaboulay, - Add. 1908.1; 
★Marine, D. & Lenhart, C. 1910.1, Add. 
1910.1-1911.2; Marsh, .M. C. Add. 1910.1, 
1914.1; Osburn, R. C. 1911.3, Add. 
1914.2; ★Pick, L. Add. 1905.1; Smith, 
H. M. Add. 1909.1. 

Diseases of eye. (Lemoeenicus spratke, 
a parasitic copepod, when attached to the 
eye of the sardine causes partial or total 
blindness. For references see Lernoeidffi 
below Crustacea under Parasites.) 

Exophthalmia or prolusion of the eye, a 
symptom often of the gas disease recorded 
above, or due to infection. Audig6, J. 1903.1, 
1904.2; Pettit, A. 1903.1; Plehn, M. 

1906.3. — Exophthalmia caused by Bacillus 
collogenes. Terni, C. 1906.1-1908.2. 

Cataract or other injury, caused by va- 
rious encysted parasites. Bean, T. H. 
1911.16; Fuhrmann, O. 1904.1 ; Trojan, 
E. Add. 1909.1. 

Opacity and perforation of the cornea, 
caused either by water polluted by iron, or 
by external injury to the eye. Bullen, G. E. 
1913.2; Day, F. 1882.1; Leuckart, R. 

1886.1. 

Diseases of nervous system caused 

by parasites. 

Worms encysted in brain or nerves of 
fishes. Brown, Albert W. 1899.1 ; Maddox, 
R. L. 1867.1; Matar6, F. 1910.1. 

Myxosporidia in nervous system. Schu- 
berg, A. & Schroeder, O. Add. 1905.1. — 
Lentospora encephalica of carp. Mulsow, 
K. 1911.2. -^Glugea lophii in ganglia of 
Lophius. Weissenberg, R. 1911.1, .2, .3. 

“Taumelkrankheit" of Sahnonidw, caused 
by an infection of the internal organs, es- 
pecially the brain, by parasites, probably 
sporozoan. Hofer, B. 1893.1; Laveran, 
A. & Pettit, A. 1910.1; Mulsow, K. 
1911.3; Plehn, M. & Mulsow, K. Add. 

1911.1. 

Neoplasms; tumors, etc. Chiefly 
minor notes on their microscopic structure, 
occurrence, etc. Deslongchamps, J, A. 
1853.3; Drew, G. H. 1912.1; Gluge, G. 
1841.1; Lawrence, G. 1895.1 ; McIntosh, 
W. C. 1885.2, 1908.1; Pesce, P. A. 1907.1; 
Prince, E. E. & Steven, J. L. 1892.1; 
★Sandeman, G. 1893.1; Siebold, C. T. 
1861.2; Tait, L. 1870.1; Wilms, M. 
1895.1; Anon. 120. 

"Egg-cells" in skin of Macropodus, 
Zschiesche, A. 1910.1. 

DISEASES CAUSED BY BACTERIA 

Miscellaneous papers on bacterial dis- 
eases. Bean, T. H. 1907.3; Ogle, J. W. 
1873.1; Richet, C. Add. 1882.1. 
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Typhus epidemics in hake Geneva, Switz- 
^land, 1867, 1868, and 1873. Forel. F. A. 

1866.1. 1874.1; Forel, F. A. & Du Plessis, 
G. 1868.1; P^tavel, J. 1868.1. 

Bacillus. Bacillus sp. affecting trout at 
Velars, Cdte d'Or, France. Bataillon, E. 

1894.1. . , . 

Bacillus piscicidus versicolor, cause oj 

epidemic at Bukarest, 1902. Babes, Y. & 

Riegler, R. 1905.1. 

Bacillus pestis Astaci, cause of scale 
disease or " Lepidorthosis contagiosa” of 
Cyprinidce {Krebspest or Schuppenstr&u- 
bung). Plehn, M. 1902.2. 

Bacillus piscicidus agilis. {Affecting 
especially Lucioperca sandra.) Sieber, N. 

1895.1. Add. 1894.1. « . 

Ulcerative sepliccemia. Cause. Bacillus 

gp, — In trout. Bataillon, E. & Dubard, 
- 1895.1. — 7^ goldfish. Ceresole, J. 

1900.1. — In plaice. Riddell, W. & Alex- 
ander, D. 1912.1. --Outbreak on -BaJ/ o/ 
Nigg, Scotland. Anderson, A. Y. Add. 

1911.1. ^ .,!.»• 

Bacillus collogenes, cause of exophtnalmxa. 

Terni, C. 1906.1-1908.2. 

Bacterium. Unidentified bacterium, 

cause of mortality in Rhone R., 1892. 

Possibly identical with Bacterium vulgare. 

Charrin, A. 1893.1. , u u t t 

Bacterium truttoe affecting brook-trout. 

Marsh, M. C. 1902.1, 1903.1, 1904.2, 

1907.1. 

Bacterium cyprinicida Plehn, octmmng 
especially in blood and kidneys, and cause 
of ” Purpura cyprinorum” {Rotseuche der 
karpfenartigen Fische). !lHehn, M. 1903.1; 
Spieckermann, A. & Thienemann, A. 
1911.1; Thienemann, A. 1911.5. 

Bacterium vulgare TFi/ss, cause of Xan- 
thosis leuciscorum” of Leuciscus j^tilus in 
Lake Zurich, 1897 {Gelbseuche der Rotaugen) 
Wyss, O. 1898.1. 

Purunculosis of Salmonida. Cause: 
Bacterium salmonicida Em. & W. Drouin 
de BouvUle. R. 1910.1; Edwards A. M. 
1863.1; ★Emmench, R. & Weibel, E. 
1894.1; Hofer, B. 1898.2. 1901.4; Mun- 
sier P. 1910.2; Neresheimer, E. 1911.3, 
Surbeck G. 1909.3, 1910.5. 1911.5,.6; 
Frbrt^Domergue, P. Add. 1890.1; Plehn. 
M. Add. 1911.2. 

Pestis rubra anguillarum, epidemic 
especiaUy in Lake Camacchio, Italy. 
Cause: probably Bacillus anguiUarum (Rot- 
seuche Ss Aals). Canestnm. G. (Cause 
discovered) 1^3.1 : Hofer B 1897.1 , 

Hnfer B. & Doflein, F. J. 1898.1, 
hiUeri! F. 1903.1, 1904.1; Nardo, G. D. 
1866.1, .2, .3: Ninni, A. P. 1868.1; Senne- 

bogen, E. 1902.1. 

Pestis salmonis or Salmon disease. 

Cause: BaciUus salmonis pestis, discovered 
hv PaUerson in 1903, associated vMh Sapro- 
l^ia which had been previously considered 

the primary cause. ■ 

Papers on the salmon disease, epidemic 
in England, Scotland, and Wales, 1877- 
1882. Brook, G. 1877.1, 1879.1; Brother- 


son, A. 1883.1; Buckiand, F. T. 1880.2; 
Buckland, F. T., Walpole, S. & Young, A. 
1880.1; Christison, R. 1879.1; Clark, 
John 1883.1; Dougall, J. 1882.1; Huxley, 
T. H. 1882.1; ★Huxley, T. H. & Walpole, 
S. 1882.1; ★Murray, G. 1885.1; Robson, 
M. A. 1880.1; Rutherford, J. 1881.1, 
Add. 1880.1; Smith, W. A. 1883.3; Stir- 
ling, A. B. 1878.1, 1879.2; Vion, R. 
1879.2; Walker, W. 1879.1; Walpole, 
S. & Huxley, T. H. 1882.1; Archer, W. E. 
Add. 1893.2; Edington, A. Add. 1889.2; 
Swan, A. P. Add. 1889.1. 

Cause discovered. ★Patterson, J. H. 

1903.1. in Pubs. Fishery Board for Scot- 
land. 52 p., 10 pis. 

Epidemic in Kura R., Russia. Arnold, 
J. N. 1901.1. — at Maastricht, Nether- 

lands, 1912. Redeke, H. C. & Liebert, F. 

1913.1. 

For other papers on Saprolegnia, see 
Fungus growths below, under Diseases of 
the gills and skin. 

Tuberculosis. Cause: Bacillus tuber- 
culosis piscium B. D. & T. Bataillon, E., 
Dubard, & Terre, -. 1897.1; Ledoux- 
Lebard, 1898.1; Dubard, -. Add. 

1897.1. ... 
Attempts (unsuccessful) at inductum of 

mammalian tuberculosis in fishes by inges- 
tion. Virulent bacilli in foeces, no patho- 
genic effects on fishes. Germano, E. 1900.1; 
Herzog, H. 1902.1; Hormann, & Mor- 
genroth, -. 1899.1; Nicolas, J. & Lesieur, 

C. 1899.1. . 

Review of piscine tuberculosis. ★Alex- 
ander, D. M. 1913.1. —Renal tubercu- 
losis in carp. Hautefeuille, L. B. 1904.1. 


DISEASES CAUSED BY SPOBOZOA 

For a valuable general arui comprehensive 
treatise on the Sporozoa with lists of Sporo- 
zoan hosts and a bibliography, the rea^ 
should consult the article by ★£. A. Minchm 
in Lankester’s Treatise on Zoology, part I, 

fasc. 2, London, 1903. . , .. 

For the ”Taumelkrankheit of salmoniM, 
probably caused by a Sporozoan, see above 
under Diseases of nervous system. 


PHYLUM PROTOZOA 
Class SPOROZOA 

Sub-class TELOSPORIDIA 


Coccidiidea (Order). Parasites of epi- 
thelial cells chiefly of alimentary tract, hver, 
spleen, kidney, etc. Elmassian, M. 1909.1; 
I^ebiger, J. 1907.2; Piraud, V. 1909.2, 
★Th6lohan. P. 1890.1, 1892.2; Wierjej- 
ski, A. 1898.1, Add. 1898.1; Labb6, A. 
XAA 189.3.1. 


Hsemosporidia (Order). Blood g^ra- 
sUes, chiefly in red blood-corpuscles. Thexr 
occurrence in fishes is not known to produce 


thological effects. . 

Hixmogregarina, new species, o^^ence, 
bitat. etc. Brumpt E. A^baiBy. C. 

AWb';: 

13.1; Oertel, A. Add. 1895.1. 
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Sub-class NEOSPORIDIA 

Myzosporidia (Psorosperms of 

fishes). Occurring in cavities of hUia.Ty or 
urinary organs or infesting connective or 
muscular tissues. Cause of virulent epi- 
demics. 

General treatise, with complete review of 
literature to 1894- ★Gurley, R. R. 1894.1. 

Myxoholus chondrophagus Plehn, affect- 
ing the ear and associated parts and the 
cause of "staggers" or " Drehkrankhcit" in 
the rainbow trout. Hofer, B. 1903.1. Add. 
1903.1; Plehn. M. 1905.4, Add. 1904.1. .2; 
Vincent, E. 1910.1; Winter, F. W. 1905.1. 

Myxobolus cyprini, cause of "Epithe- 
lioma papulosum" in the carp (Pockenkronk- 
heit des Karpfens). A skin disease, sec- 
ondarily accompanying infection of the 
kidneys by M. cyprini. Doflein, F. J. 

1898.1. Add. 1898.1, 1899.1: Hilgendorf. 
F. M. 1889.1; Hilgendorf <fe Paulicki 
1869.1; Hofer. B. 1896.3, Add. 1896.1; 
Wierzejski, A. 1887.1; Wittmack, M. C. 

1875.1. 

Myxoholus pfeifferi, cause of "Myxo- 
holiasis tuberosa" or furuncles in the Barbel 
in France and Germany (Beulcnkrankheit 
der Barben). Drouin dc Bouville. R. 
1909.1; Girard. C. F. 1890.1; Ludwig. 
H. 1888.1; M6gnin. J. P. 1886.2; Raillet, 
A. 1890.1, Add. 1886.1; Stazzi, P. 1906.1; 
★Th61ohan, P. 1894.1 (Cause discovered)', 
Keysselitz, G. Add. 1908.1, .2; M5rieux 
& Carr6 Add. 1899.1; Stazzi, P. Add. 

1906.1. 

Myzosporidia — in brain and ganglia. 
Mulsow, K. 1911.2; Weissenberg, R. 

1911.1. . 2. .3; Schuberg, A. & Schroeder, 
O. Add. 1905.1. — in eggs ofEsox. Weltner, 
W. 1892.1. — in gall bladder. Fujita, T. 
1913.1; Amerinzew, S. Add. 1907.1, 

1911.1. — in gills and skin. Stempell, W. 

1904.1. . 2; Schroeder, O. Add. 1906.1. — 
ineyeofLeuciscus. Trojan, E. Add. 1909.1. 

Various papers on the Myzosporidia; 
systematic studies, life-histories, occurrence, 
hosts, etc. Biitschli, O. 1881.1; C5pMe, 
C. 1904.1, 1906.1, .2, .3. 1907.1; Chifflot. 
Conte & Vaney 1907.1; Cohn, L. 1896.1; 
Creplin, F. C. 1842.1; Fuhrmann, O. 
1902.1; Gurley, R. R. 1893.1, Add. 
1894.1; Johnstone, J. 1901.1, 1906.3; 
Laguease, E. 1906.1; L5ger, L. 1906. 2, .3; 
L4ger & Hesse. E. 1907.1; Leidy, J. 
1875.1; Levander, K. M. 1900.1 ; Linton, 
E. 1891.3, .4; I^nnberg, A. J. 1894.5; 
Nemeczek, A. 1911.1; Perugia, A. 1890.2; 
Plehn, M. 1906.1. .4; Prenant, A. 1902.1, 
.2; Reuss, H. 1907.1; Ryder, J. A. 1880.2; 
Schuberg, A. & Schroder, O. 1905.1; Sur- 
beck, G. 1911.8,.9; ★Th^lohan, P. 1890.1- 

1894.1. Add. 1890.1-1893.1; Woodcock, 
H. M. 1903.1, .2, 1906.1, Add. 1904.1, .2, 
1907.1; Zschokke, F. 1898.1, Add. 1898.1, 
.2; ★Auerbach. M. Add. 1906.1-1912.1; 
Balbiani, G. Add. 1883.1 ; Muller. J. Add. 
1841.1; Schmidt, Add. 1899.1; Tyzzer, 
E. E. Add. 1900.1. 

INCERTAE SEDIS 

Haploaporidla. Including the genus 
Ic?Uhyo8paridiutn of marine fishes, en- 


cysted in pyloric caeca, heart, liver, and 
spleen. Caullery, M. & Mesnil, F. 1905.1; 
Robertson, M. 1908.1, 1909.1. 

Serosporidia. Lymphosporidium trutUe 
Calkins, cause of virulent epidemics in 
brook-trout. Calkins, G. N. 1900.1, .2. 

DISEASES OP THE BLOOD 

For spoTozoan blood parasites see Hsemo- 
sporidia above under Diseases caused by 
Sporozoa. 

Splrochaetes, flagellate protozoans, 
chiefly blood parasites but also including 
intestinal forms. Duboscq, O. & Lebailly, 
C. Add. 1912.1, 1913.1; Henr>% H. Add. 
1912.1; Neumann, R. O. Add. 1909.1. 

Trypanosomes or Hsemoflagellates. 

(In fishes, chiefly of the genera Trypano- 
soma a7id Trypanoplasma.) Trypanoso- 
miasis in fishes is the cause of anaemia but 
not generally of serious epidemics. 

Review of literature to 1902. ★Laveran, 
A. <fc Mesnil. F. 1902.1. 

Bibliography of trypanosomiasis, includ- 
ing fishes. Thimm, C. A. 1909.1, 1910.1. 

Various papers describing new species of 
trypanosomes, mode of transmission by 
leeches, etc. Botelho, C. 1907.1 ; ★Brumpt, 
E. 1906.1. .2; Brumpt. E. & Lebailly. C. 
1904 . 1 ; Kevsseiitz, -. 1904 . 1 ; Lebailly, 
C. 1904.1-1906.1; ★L6ger. L. 1904.3, 
.4. .5, 1905.4; Manoa. Gr. 1906.1; Min- 
chin, E. A. 1898.1, 1909.1; ★Minchin. E. 
& Woodcock, H. 1910.1; Moklly, T. 
1904.1; Montel, R. 1905.1; ★Nere- 
sheimer, E. 1911.2; Plehn, M. 1903.2, 
Add. 1903.1; Sabraz^s, J. & Muratet, E. 

1901.1, 1902.2. 1907.1. 1908.2, 1909.2, .3, 
Add. 1902.1, 1908.1; Valentin, G. G. 
1841.1; Wenyon, C. M. 1911.1; Henry, 
H. Add. 1910.1, 1913.1; Lingard, A. 
Add. 1904.1; Neumann, R. O. Add. 

1909.1, 

DISEASES OP EGOS AND PRY 

Diseases of eggs caused by chromogenic 
bacteria. Bonnet, R. 1883.1; Hofer, B. 

1904.2, Add. 1898.4. ^ 

Fungi on fish eggs. Peter, G. A. 1884.1; 

Ryder, J. A. 1884.5; Berkeley. M. J. Add. 
1864.1. 

Hydroccele embryonalis or yolk-sac dis- 
ease of trout fry (Dotterblasenwassersucht) . 
Probably due to pressure on developing 
eggs. Fiebiger, J. 1903.1. 

Intestinal catarrh of trout fry, caused by 
artificial food of wrong chemical composi- 
tion. Cocster, 0. 1903.1; Jaff^, S. 1895.1, 
1902.2; Linke, -. 1903.1; Schillinger, A. 
1894.1; Weeger, E. 1900.1. 

DISEASES OP GILLS AND SKIN 

Most groups of parasites infest the gills 
and skin. See especially Crustacean para- 
sites under Parasites. 

See also Worm parasites, of which those 
occurring in the gills arid skin belong 
chiefly to the Order Heterocotylea of the 
Class Trematoda. 

Unclassified items. Leidy, J. 1859.1; 
Link, L. 1911.1. 
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Fungus growths (Saprolegniacss). 
Causing Dermatomykosis (Pilzkrankheit) . 
Chief forms are Saprolegnia and Achyla. 

Chiefly miscellaneous items on fungus 
growths. Bail, T. 1869.1; Berkeley, M. 
J. 1864.1; Clinton, G. P. 1894.1 ; Cozette, 
P. 1906.1; Dodge, C. W. 1896.1; Dop, 
P. 1905.1; Frazer, W. M. 1849.1, 1856.1; 
Goodsir, J. 1842.1; Leidy, J. 1859.3; 
★Maurizio, A. 1897.1—1899.1; Surface, 
H. A. 1898.1, 1899.1; Vincent, E. 1910.1; 
Woodward, J. J. 1859.1; Bennett, J. H. 
Add. 1844.1; Cunningham, J. H. Add. 
1899.1; Gerard, W. R. Add. 1878.1; 
Lockwood, S. Add. 1890.1. — First known 
ref. Arderon, W. Pre-Linn. 1750.2. 

Methods of combating fungus^ remedies^ 
use of salt, etc. Holder, C. F. 1908.4; 
Mynster, W. A. 1880.1, .3; Rice, H. J. 
1885.1; Spencer, L. B. 1910.1; Zirzow, 
P. 1906.1. 

For the association of Saprolegnia with 
Bacillus salmonis pestis as cause of the 
British epidemic, 1877-82, see Salmon 
disease above under Diseases caused by 
Bacteria. 

For fungi on fish eggs, see above under 
Diseases of eggs and fry. 

Protozoan ectoparasites of gills and 
integument. Occurring in both unless 
otherwise stated. 

Costia necatrix Henneguy, a flagellate 
parasitic on trout fry and causing Cos- 
iiasis. {Described also as Bodo necator 
and Tetramitus nitschei.) Franke, J. 
1908.2; Hofer, B. 1902.1; Neresheimer, 
E. 1911.1; Henneguy, L. F. Add. 1884.2; 
Nitsche, P. & Weltner, W. Add. 1894.1. 
— For further studies see Moroff, in Arch. 
Protistenkunde, 1903, Bd. Ill, p. 84-89, 
pi. 

Cyclochceta domerguei, Wallengren, an 
infusorian, causing Cyclochcetiasis. Wal- 
lengren, H. 1897.1. 

I chthyophthirius multifiliis Fouquet, a 
ciliate encysted in skin and causing Ichthy- 
ophthiriasis (Fleckenkrankheit). {Called 
Chroatophagus parasiticus by Kerbet.) 
Fouquet, D. 1876.1; Henneguy, L. F. 
1883.1; Hilgendorf, F. M. & Paulicki, A. 
1869.1; Kerbert, C. 1886.1, Add. 1884.1; 
Milewski, A. 1914.3; Neresheimer, E. 

1907.1. 1908.1; Schulze, L. 1914.2; Seal, 
W. P. 1892.1; ★Stiles, C. W. 1894.1, Add. 
1894.1, .2; ★Buschkiel, A. L. Add. 1910.1; 
Paul, V. Add. 1914.1; Weltner, W. Add. 

1895.1. 

I chthyophthirius cryptostomus of Leu- 
ciscus. Zacharias, E. O. 1892.2, 1893.3. 

Amoeba mudcola in gills of Labrus. 
Chatton, E. 1909.1. 

Nosema anomalum, a myxosporidian 
encysting in skin of Gasterosteus. Stempell, 
W. 1904.1,.2. 

Apiosoma piscicola, an infusorian in 
the skin. Blanchard, R. Add. 1885.1. 

Henneguya acerinoe, a myxosporidian of 
the gills of Acerina. Schroeder, O. Add. 

1906.1. 


PECTORAL GIRDLE 

STERNUM) 


{INCLUDING 


For related structures, see Pelvic Girdle, and 
Skeleton. See also Pectoral fins under Fins. 

For the most important general treatise 
on the morphology of the pectoral girdle, see 
★Wiedersheim, R. 1892.1. 

For a general account of the method of sus- 
pension of the pectoral girdle from the skull, 
with an extensive review of the lUerature, see 
★Siebenrock, F. 1901.1. 

Anatomy and morphology. Mis- 
cellaneous and general. ★Gegenbaur, C. 
1864.2 (ii) , 1866. 1 ; Geoffroy-Saint-HU- 
aire, E. F. 1807.3, .4,.7, 1818.2,.4; Lavo- 
cat, A. 1883.1; ★Parker, W. K. 1868.1; 
Gill, T. N. Add. 1903.1, .3. , . 

Structure of the pectoral girdle in the 
following fossil fishes. — Sauripterus. 
Broom, R. 1913.3. — Acanthodes. Jaekel, 
O. 1899.3, .4, 1902.2; Traquair, R. H. 
1894.4. ... ... 

Anatomy in Dipnoi, Elasmobranchxx, and 
Qanoidei. — Dipnoi. Gill, T. N. 1873.6; 
Sabatier, C. P. 1904.1. —Elasmobranchxx. 
Mechnikov, O. 1879.1, 1880.2; Sabatier, 
C. P. 1898.1, 1903.1, .2, 1904.1. — Aa- 
penser. Meissner, V. I. 1907.1, .2. 

Pectoral girdles of many Elasmobranchs 
elaborately figured. Garman, S. 1913.1. 

Anatomy in Teleostei. ★Belling, D. E. 
1911.1; ★Derjugin, K. M. 1909.1; Goeldi , 
E. A. 1884.1; ★Haller. B. 1905.2; 
Swinnerton, H. H. 1905.2. — Murc^rm. 

Brattstrom, J. 1875.1. —Cyprxn^. 
Emery, C. & Simoni, L. 1886.1. 
this. Johnstone, J. 1904.3. 
branchii. ★Starks, E. C. ^ 

— Trigla. Williamson, H. C. 1894.1. 

Anatomy of the parts of the pectoral 
jirdle. — Scapula of Siluroids. Baudejot, 
E. 1868.1. — Coracoid of Cotius. Bau^lot, 
E. 1868.8. — Clavicle and cleithrum. 
genbaur, C. 1895.1; Sabatier. C. F. 
1897.1. — Supracleithralia. Haller, 

A.dd. 1914.1. 

Development of pectoral girdle. 

wlopment in — Teleosts. Derjugin, K. M. 
1909.1; Prince. E. E. 1886.3; Swinner- 
ion, H. H. 1905.2. —SyngntUhus. Buist, 
r. P. 1912.1. — Exocestus. Derjugin, iv. 
M. 1908.1. —Esox. „ Gegenbaur. O- 
1883.1: Swirski, G. 18801- , 

Vogel, R. 1909.1. — Genial 

tt^iedersheim, R. E. 1888.1, 1889-1, 189 

Sternum. General considerations of the 
‘ sternum ” in fishes, and belief of xts indj- 
xdence of the costal sternum g Amm- 
Geoffroy-Saint-HUaire. E. F. 1807.5, 

Lavocat, A. 1889.1; Sabatier, C. 

►7.1, 1902.1. , „ . 

Presence in the shark Hexanchus G 
lus). of a pre-sternum derxved fr^ tne 
ts of the coracoidal portwns of ^^econ- 
aous pectoral girdU. Howell. W. A. 
15.2; Parker, T. J. 1890.2, loyi*A. 

^n^thc 'c^rp {Cypmnus) there ^ ® 
mum, composed of connectxve 
j(ic elements attached to the ends of the 
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ribs and joined mesially. Baehr, W. B. 

1906.1. 

For a recent detailed study of the phylog- 
eny of the sternum in vertebrates including 
fishes, combining the coracoidal and costal 
views by considering the association with 
ribs as a secondary condition, see ★Hanson, 

F. B. in Amer. Journ. Anat., 1919-20, 
vol. 26, pp. 41-117. 

PELAGIC PISHES 

For a general treatise on "Oceanic ichthy- 
ology" with descriptions of the "pelagic 
fishes of the world," see ★Goode, G. B. & 
Bean. T. H. 1896.1. 

Geographical distribution, relation of 
pelagic fishes to deep-sea forms, etc. Chun, 
C. 1886.1-1890.1. 

Adaptations of sailfishes for pelagic Ufe. 
DoHo, L. 1909.5. 

Miscellaneous and general. Bourse. H. 
1912.1; GiKlioH, E. H. & Issel, R. 1884.1; 
Jouan, H. 1881.1; Moseley, H.N. 1882.1; 
Richard, J. 1905.1. 

For papers on pelagic ota and pelagic 
larval stages, see under Planktonic fauna. 

PELVIC GIRDLE (PELVIS) 

For related structures, see Pectoral 
Girdle, and see under Skeleton. See also 
Pelvic fins under Fins. 

For an outstanding general treatise on the 
morphology of the pelvic girdle, see ★Wicder- 
sheim, R. 1892.1. 

Development, evolution and phytogeny of 
the pelvic girdle. Paramore, R. H. 1910.1; 
Kehrer, F. A. 1896.1; Wiedersheim, R. E. 

1888.1, 1889.1, 1890.1. 

Anatomy and morphology in Dipnoi. 
Baur, G. H. 1891.1; Romer, O. (Protop- 
terus) 1889.1; Sabatier, C. P. 1904.1. 

Anatomy of pelvis in Elasmobranchii. 
Baur, G. H. 1891.1; Carman, S. 1877.2, 
(figures) 1913.1; Mechnikov, O. 1879.1, 
1880.2; Sabatier, C. P. 1898.1, 1903.1. .2, 

1904.1. 

Morphology in various fishes. — Eusthe- 
nopteron. Goodrich, E. S. 1901.1. — 

Scaphirhynchus. Mechnikov, O. 1880.1. 

— Rudiment in trout. Otto, A. W. 1826.2. 

— Ccelacanthidce. Reis, O. M. 1892.3. — 
Ganoidei. Wiedersheim, R. E. 1882.1. 

PHYSIOLOGY 

For the physiology or functions of particular 
organs, reference shoxild be made to those organs, 
such asHeart; Liver; Nervous system; Thymus; 
Thyroid; Suprarenal organs; Urogenital system; 
etc. 

Additional topics of interest are Chemistry; 
Digestion; Respiration; Smell; Taste; Vision; 
etc. 

For the maintenance of equilibrium, see 
Hearing and the Static Sense. 

General treatiBes, text-booka, etc. 

Text in English. — Agassiz, J. L., & Gould, 
A. A. 1848.1 ; Todd, R. B. 1859.1 ; Schafer, 
E. A. Add. 1898.1. — Text in French. 
Bert. P. 1870.1; Chatin, J. 1880.1; Du- 
bois, R. 1898.1; Edwards. H. M. 1857.1. 


— Text in German. Rudolphi, C. A. 
1821.1; Bergmann, C., & Leuckart, C. G. 
Add. 1855.1; Putter, A.Add. 1911.1; ★Win- 
terstein, H. Add. 1911.1. — Text tn Ital- 
ian. Doria, G., Ferrari, S., & Lessona, M. 
1861.1-1869.1. 

Miscellanea. Buniva, M. F. 1802.1; 
Hermann, L. 1894.1; Schneider, J. G. 
1787.1; Szibenliszt, M. 1841.1; Trevira- 
nus, G. R., & Treviranus, L. C. 1816.1; 
Vaillant, L. L. 1900.2. — “ Moulting " in 
fishes. Baudelot, E. 1867.2. 

Exchange of pigments in ovary and muscle 
of salmon. Newbigin, M. I. 1900.1. 
Starvation, effects. Barb^re, A., & Bicci, 

G. 1903.1; Schutz, F. 1912.1, 1913.1. 

Absorption, assimilation, and anab- 
olism. Champy, C. 1912.1; Cohnheim, 
O. 1911.1; Devyver. J. 1823.1; Eggeling, 

H. 1907.1; Fabre-Domergue, P., & Bi6- 
trix. E. 1898.1; Kerb, H. 1910.1; Macal- 
lum. A. B. 1894.1; Uexkiill, J. 1894.1; 
Zuntz, N. 1879.1-1914.2; Gortner, R. A. 
Add. 1913.1. 

Absorption of fats and fatty acids. 
Greene, C. W. 1912.1,.2,.5..6; Konig, J., 
Thienemann, A., & Limprich, — 1912.1; 
Mottram, W H. 1912.1. 

Putter's theory of nutrition: ordinary 
food insufficient and necessity of assimila- 
tion of free organic compounds from water. 
Putter, A. 1909.1 — Comments on this. 
Biedermann. W. Add. 1911.1; Cronheim, 
W. Add. 1909.1. 

Excretion andkatabolism. Audig6, J» 
1905.1; Eggeling, H. 1907.1; Haas, H. J. 
1908.1; Schutz. F. 1912.1, 1913.1. — Vrea, 
formation. Baglioni, S. 1905.1, 1906.1, .6; 
Gr6hant, L. 1870.1, 1903.1; Gr^hant, L., 
& Jolyet, F. 1891.1 (through electrical dis- 
charge of Torpedo)', Harting, P. 1860.3; 
Krukenberg, C. F. 1888.1; Schroder, W. 
1890.1; Wakeman, A. J. 1905.1. — Vric 
acid metabolism. Scaffidi, V. 1909.1; 
Sulima, A. 1914.1. 

Metabolism in fishes, Cronheim, W. 

1910.1, 1911.2. 

Pressure, influences of increased and 
decreased pressure, etc. Baird, S. F. 
1873.20; Bettoni, E. 1867.1; Bert, P. 
1874.1; Carbonnier, P. 1873.1, 1874.3; 
Gorham, F. P. 1899.1; Hein, W. 1906.1, 
1908.2; Moreau, F. A. 1876.2; Regnard. 
F. 1885.1, 1887.1. — Brook-trout passing 
through flume under 376 Ihs. pressure. 
Anon. 417. 

Osmotic pressure. Regulation, varia- 
bility, dependence on external media, etc. 
Botazzi, F. 1906.1; Monti, R. 1915.1; 
Schmidt-Nielsen, S. 1909.1; Anon. 584; 
Coutance, H. A. Add. 1884.1. 

Influence in development. Brown, O. H. 
1905.1; Loeb. J. 1911.2, 1912.3; Mc- 
Clendon, J. F. 1913.1, 1914.2; Nordqvist, 
O. F. 1898.4; Philippson, M. 1912.1; 
Scott, G. G„ & Denis, W. 1913.1; Stock- 
ard, C. R. 1907.4; Strodtmann, S. 1915.1. 

For experimental variation of osmotic pres- 
sure by use of salt and sugar solutions, see 
below. 
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Physiology — Coni' d. 

Effects of changes in density and 
salinity of water» accompanying passage 
of freshwater fishes to salt water and vice 
versa. 

Miscellanea. Adam, G. 1898.1 ; Chaper, 
M. 1883.1; Schmidt-Nielsen, S. 1909.1; 
Tona, A. 1908.1; Anon. 497. 

Physiological effects^ chiefly effects upon 
the blood. Drzewina, A. 1906.1, 1908.1; 
Gautrelet, J. 1905.1 {Review of Quinton) \ 
Mosso, A. 1891.1; Quinton, R. 1904.2, 
1905.2; Scott. G. G. 1910.1, 1911.1, 1913.2, 
.3, 1914.2; ★Sumner, F. B. 1905. 2, .3, 
1906.1, .2, 1907.2. 

Fishes which can live in both salt andfresh-^ 
water. Mather, F. 1882.1; Valenciennes, 
A. 1841.1. 

Causes of death of marine fishes in fresh- 
water and vice versa. Baird, S. F. 1871.7; 
Bert. P. 1866.1, 1869.1, 1871.2, 1873.1, 
1883.1; Harting, P. 1867.2; Kirk, H. C. 
1877.1; Sumner, F. B. 1912.1. 

M arine fishes in fresh-water; adaptability, 
migrations, c^c. Adam, G. 1898.1; Arnold, 
J. B. 1830.1 ; Baird, S. F. 1873.8; Blanchet, 
M. 1914.1; Davies, J. H. 1829.1; Day, 
F. 1880.14; Findeis, G. 1909.1; Gogorza, 
J. 1891.1; Hintze, A. 1887.1; Jammes, 

L. 1902.1; Jerdon, T. C. 1866.1; Kam- 
merer, P. 1909.1 ; McCulloch, A. R. 1915.1 
{Galaxias, migrations)', MacCulloch, J. 

1824.1, 1826.1; Nardo, G. D. 1865.1; 
Nazarov, J. 1901.1 {Acipenser, migrations); 
Ramsay, E. P. 1874.1; Robertson, P. A. 
1907.1 {Aiherina rissoi reared in fresh- 
water); Schmidt-Nielsen, S. 1910.1; 
Vaney, C., & Conte, A. 1902.1. 

Fundulus in fresh-water. Murdoch, J. 
1912.1; Smith, Eugene. 1912.1; Sumner, 
F. B. 1911.3. 

Syngnathus in Ganges. Buchanan, F. 

1822.1. 

Sharks in fresh-water. Harting, P. 
1876.6. — in rivers of Borneo. Beccari, O. 
Add. 1904.1; St. John, S. Add. 1844.1. ~ 
Squaiina. Barty, T. 1884.1. — Acanthias 
in Denmark. Feddersen, A. F. 1^0.2. — 
Eulamia in Lake Nicaragua. Gill, T. N. 
1893.4; Ltitken, C. F. 1880.2; Smith, H. 

M. 1893.5. — Selache in Loch Broom. 

Workman, W. H. 1906.1. — Blue shark in 
jFirth of Forth. Evans, W. Add. 1898.1. 

Rays in fresh-water. — in Ganges. 
Chaudhuri, B. L. 1912.3. — in Ouse R. 
Pascoe, F. 1863.1. — Pristis. Meyer, A. B. 
1876.1; Wood. W. W. 1876.1. — Trygonin 
Old Calabar R. Smith, John Alex. 1863.5. 
— Trygon and Teeniura in Amazon R. 
VaUlant, L. L. 1880.2. 

Freshwater fishes in salt-water. Bade, 
E. 1906.1; Cornish, T. 1866.2; Harting, 
P. 1877.4; Kammerer, P. 1907.8; Neuddr- 
fer, A. 1907.1; Portier, P. 1914.1; Anon. 
182. 

Gasierosteus in saU-water. Bolau, C. C. 
1905.2; Giard, A. 1900.1,. 2; Knocker, H.H. 
1868.1; Mtillegger, S. 1906.1; Anon. 249. 

Attempted hatching of salmon ova in saU- 
waier. Nordqvist, O. F. 1898.4. 


PHYSIOLOaiCAL BESEAHCHES 


Chiefly laboratory experiments based 

on material 


For the artificial production of Cyclopia and 
other monstrosities, see under Teratology. 

For Experimental embryology, see under 
Embryology. 

For Galvanotaxis, Phototaxis, Rheotaxis, 
etc., see under Behavior. 

For the effects of injection of foreign blood 
sera, including the toxic effects of eel-serum, see 
Blood serum under Blood. 

For the effects of heat and cold, see Tempera- 
ture, effects. 

For the effects upon coloration of the ex- 
tirpation of the eyes, see under Coloration. 

For experiments involving various parts of 
the Nervous System, their electrical stimulation 
or their section, see under Brain, Nervous Sys- 
tem, and Spinal Cord. 

For experimental researches on the action of 
the heart, see under Heart. 

For poisons used in fishing, see Poisonous 
Plants under Fishing Methods. 

For a general discussion (in German) of 
many physiological researches on fishes, 
with an excellent bibliography, see ★Bag- 

lioni, S. Add. 1910.1. 

Physiological effects of — Odor of haw- 
thorn blossoms on various marine fishes. 
Parmentier, J. 1803.1. — Dissolved gases, 
acidity, arid alkalinity, and changes of 
temperature on the movements of marine 
fishes. Shelford, V. E. & Powers, E. B. 
1915.1. , . 

Ambicoloration of flounder produced by 
reflection of light from mirror. Cunning- 
ham, J. T. 1891.3, 1893.10, 1895.1; Cun- 
ningham, J. T., <fe MacMunn, C. 1893.1. 

Prolonged survival of detached hea^ of 
fishes through artificial circulation. Kuli- 
abko, A. 1907.1, .2, Add. 1907.1. 


Acids and acid media. Effects on de- 
velopment. Loeb, J. 1898.1; V' * 

Wasteneys, H. 1911.2, 

Richet. C. R. 1886.1. .2; Whitle3% E. 
1906.1. — Carbonic acid, effects. Bert, r. 
1875.1; Kupzis, J. 1901.1; Reuss, H. 
1909.1, .2. 1910.1. 


Alkaline or basic media: 

se of sodium salts. — Physiological effects. 
:olotian. P. 1901.1; Cooke. E., & B. 

909.1; Dubois. R. 1895.1; KahJenberg, 
, , & Mehl, H. 1901.1. Add. 1901-1 : ^vy, 
1. 1909.1; Loeb, J. 1898.1, 1911.L 1912^, 
.dd. 1912.1; Loeb J.. & 

911.1. .3, 1912.3; Mathews, A. 1-. 19U0.J. 
■igorini, L. 190L1 {silv^ saUs); Ri^et, 
R. 1886.1, .2; Ringer, S. 
iedlecki. M. 1903.1 : White. G.& Thorny. 
.. 1912.1 (copper 

906.1; Hirsch, E. Add. 1914.1. , 

Effect upon cardiac acti^ties. 

. H. 1908.1, 1909.1; Knight. A. r. 
RQ7 1* Polimanti, O. 1911. l*-4'. 

Rea<iions to acidity E* 

helford, V. E 1915 1; Sheldon, R. L- 

909.3; Wells, M. M. 1915.1, -2. 

Drugs, alkaloids, narcotics, poisoi^ 

tc.^Physiological influerwes, effects upon 
irdiac activities, etc. Beresin, j 

913.1; Cooke, E.. <& Loeb. L. 19UV.i 
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solution)', Desor, P. J. 1848.1 
{ChlorofoTm)’, Fraenkel, A. 1903.1 {Alka- 
loid of castor oit) \ Kochmann, M. 1913.1; 
McClendon, J. F. 1912.2; Mills, T. W. 
1885.1; Mitchell, S. W. 1859.1 {Ammonia, 
glycerine and vacuum)', Polimanti, O. 
1911.1; Rabuteau, A., & Papillon, F. 
1873.2 {Morphine, strychnine and thehaine ) ; 
Regnard, P. 1885.2 {Chlorohydrate of co- 
caine)', Retzius, M. G. 1898.1; Reuss, H. 
1911.2; Schmid, B. 1911.1 {Veronal and 
irional)’, Sheldon, R, E. 1909.3; Straub, 
W. 1901.1 {Antiarin and strophantin) Su- 
lima, A. 1909.1; Thiergardt, A. 1897.1; 
Denis, W. Add. 1913.2; Sollmann, T. Add. 

1906.1. 

Alcohol, effects. Cololian, P. 1901.2; 
Flamel, O. 1897.1; Lebedintsev, A., & 
Nedsoivin, A. 1912.1; Linossier, G. 1901.1; 
Mitchell, S. W. 1859.1; Otto. G. 1912.1. 

Curare, effects on nerves and electrical or- 
gans. Cavali§, M. 1904.2; Moreau, F. A. 
1860.1, .2; Schoenlein, K. 1895.3; Steiner, 
J. Add. 1875.1. 

For injurious effects of factory refuse, 
mine seepage, naphtha, sawdust, etc., see 
Pollution of streams under Fisheries. 

Gases. Atmospheric gases, dis.solved 
or in solution. — Effect of excess of nitrogen. 
Birge, E., & Juday, C. 1911.1. — Oxygen 
and carbon dioxide; combinations, relation 
to Tespiration, etc. Orsenigo, L. 1910.1; 
Osborne, W., & Muntz, E. 1906.1; Per- 
rier, L., <fc Labatut, - 1900.1; Wells, M. 
M. 1913.1; Roaf, H. E. Add. 1912.1. 

Reactions to gradients of dissolved gases. 
Shelford, V., & Allee, W. 1913.1, 1914.1. 

Early experiments on keeping fishes in 
boiled water and in water in vacuo. Boyle, 
R. Pre-Linn. 1670.2; Hauksbee, F. Pre- 
Linn. 1712.1. 

Dissolved gases in lakes as factors in dis- 
tribution of fishes, see under Ecology. 

Glucosides, sugar solutions, etc. 

Effects, toxicity, etc. Bataillon, E. 1901.1, 
.2; H6don, E. 1901.1; Loeb, J. 1912.2; 
Packard, W. H. 1907.1, Add. 1905.1. 

Radium, influences. Mendelssohn, M. 
1905.1; Oppermann, K. 1913.1; Tur, J. 
1906.1-1913.1. 

Physiology of various fishes. Gen- 
eral, unclassified, and unidentified refer- 
ences to the physiology of the fishes 
named. — Dipnoi. Ayers, H. 1885.1. 
— Amphioxus. Bert, P. 1874.2. — Se- 
lachii. Costa, O. G. 1857.3. — Amiurus. 
Lavauden, L. 1905.2. — Ceraiodus. 

Margo, T. 1894.1, .2. — Squalus. Vrolik, 
G. 1826.1, 1828.1. 

PISCICXTLTURE 

For all topics relating to the practical 
aim or commercial utilization of fish- 
cxUture, see the section on Fisheries. 

See also Diseases under Pathology; Par- 
asites; and for care of ornament^ fishes, 
see Aquaria, and also Aquarium Fishes. 

aENKRAL TREATISES 

See also the general treatises cited 
under Pond culture, below. 


Text in English. Chambers, W. O. 
1883.2; Coste, J. J. 1866.1; Day, F. 
1883.2; Ferguson, T. B. 1880.1; Fran- 
cis. F. 1862.1, 1865.1, 1883.1; Fry, W. H. 

1854.1, 1866.1; Garlick, T. 1857.1, 
1880.1; Green, S. 1888.1; Klippart, 
J. H. 1873.1; Marston, R. B. 1883.2; 
Norris, T. 1868.1; Peard, W. 1861.1; 
Roosevelt, R. & Green. S. 1879.1, 
1885.1; Walker. C. E. 1901.1; Wright, 
W. 1858.1; Noel, E. Add. 1841.1. — Art. 
in Encyc. Britannica. Goode, G. B. 
1885.4. 

See especially “ A manual of flsh-cul- 
ture.” A-Anon. 674 . Revised edition, 
Doc. 345. 1900. 

Text in French. Baude, J. J. 1861.1; 
Beaumont, E. H. 1869.1; Blanchon, 
H. 1898.1, Add. 1909.»1; Brocchi, P. 

1886.1, 1896.1; Carbonnier, P. 1864.1; 

Coste, J. J. 1853.1. 1858.1, 1869.2; 

Fraiche, F. 1863.1; Galbert, A. 1865.1; 
Gauckler, P. 1879.1, 1880.1; Gobin, A. 
1889.1; Gobin, A. & Gu^naux, G. 1907.1; 
Jaffier, J. 1897.1; Joigneaux, P. 1864.1; 
La Blanch^re, P. 1866.1, 1877.1; Landes, 
C. 1890.1; Lanza, A. 1862.1 ; Larbal6t- 
rier, A. 1886.1; Millet, C. 1870.1; Mon- 
coq, V. 1902.1; ★Raveret-Wattel, C. 

1904 . 1 , Add. 1914.1; ★Roule, L. 1914 . 8 ; 
Wallon, E. 1868.1; Anon. 421; ★Gu6n- 
aux, G. Add. 1910.1; -APeupion, A. 
Add. 1898 . 1 . 

Text in German. Boccius, G. 1861.1; 
★Borne.'M. 1875.1, 1881.1, 1885.2, 1896 . 1 , 
Add. 1887.1; ABome, M., Benecke, B. 
& Dallmer, E. 1886 . 1 ; Eckstein, K. 
1902.1; Gunderlich, A. 1861.1; Haack, 
H. 1872.3; Hamm, W. 1861.1; Hetting, 
M. G. 1871.1; Kaufmann, E. 1859.1; 
Lampe, — 1909.1; Meyer, J. 1877.1; 
Molin, R. 1864.1; Pressel, W. 1902.1; 
Vogt. C. C. 1859.1, 1875.1; Wirth, M. 
1863.1; Wozelka, K. 1893.1. 

Text in other languages. Dutch. 
Schlegel, H. 1857.1; Anon. 285. — Fin- 
nish. Edlund, G. W. 1886.1; Holmberg, 
H. J. 1858.1. — Italian. Bardi, U. 1879.1 ; 
ASupino, F. 1914.1; Vogt, C. C. 1865.1. 
— Russian. Grimm, O. 1902.4. — Span- 
ish. AChdzari, E. 1884.1; Graells, M. 

1864.1, 1867.1. — Swedish. ALimborg, 

H. 1880.1. 

HISTORICAL MATTERS 

For literature on Roman fish ponds see 
Marine fish-farming below under Piscicul- 
ture, Italy. See also under Pisciculture, 
United States, for additional historical 
references. 

General treatises. Armistead, J. J. 
1870.1; AGoode, G. B. 1881.2. 

Origin and early development of 

pisciculture, especially in European coun- 
tries. Bout, H. 1879.1; Haacke, J. W. 
1901.1; AHaime, J. 1854 . 1 - 1874 . 1 ; 
Leonhardt, E. E. 1901.3; Reynoso, A, 

1856.1, 

First itse of artificial fertilization by 
Jacobi in Lippe-Detmold, Westphalia, about 
174t. Jacobi, S. L. 1763.1-185 3.1.— 
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Translations and views of importance of 
Jacobi’s discoveries. Duhamel du Monceau, 
H. L. 1773.1; Gleditsch, J. G. 1764.1; 
Anon. 539. See also L. Hapke, in Abhand. 
Naturw. Ver. Bremen, VI, 1876, p. 157. 

Application and extension of Jacobi’s 
methods to studies in embryology. Rusconi, 
M. 1835.1, .2, .3, 1840.1, 1854.1; Spallan- 
zani, L. 1783. 2, .4. 

Disbelief of practice of artificial fertil- 
ization by Romans. Geoffroy-Saint-Hil- 
aire, I. 1854.1. 

Initial efforts in France. Blanchard, 
C. E. 1868.1. 1869.2; Millet, C. 1870.1. 

— History, 1884-1900. ★Jousset de Belles- 
me, G. 1909.1. 

Results {^announced by Haxo in 1849) of 
artificial fertilization as practised by Gehin 
<& R6my at La Bresse in Dept, of Vosges. 
G6hin, J. & R6my, - 1851.1, .2; Haxo, J. 
1849.1-1860.1. 

» Revival of interest in pisciculture through 
above efforts and publications of Coste, J. 
1853.1; Quatrefages, J. 1848.1, 1851.1, 
1854.1; Millet, C, 1854.1, .2, .3, 1855.3; 
Milne-Edwards, A. <fe Coste, J. 1850.1. 

Comments and notices throughout Europe, 
on results of Gihin <& R^my. Block, M. 
1853.1; Caron, C. 1852.1; Chabot, - 
1854.1; Chavannes, A. 1854.1 ; Detzem,— 
& Berthelot, S. 1851.1; Gillet de Grand- 
mont, A. 1862.1, 1863.4, 1864.1; Goden- 
ier, C. 1852.1, 1866.1; Gunderlich, A. 
1861.1; Heurtier, - 1852.1; Humbert- 
Claude, E. 1897.1; Huyssen van Katten- 
dijke 1853.1; Jourdier, A. 1856.1 ; Koltz, 
J. P. 1858.1; Malischeff, P. 1856.1; M^ne, 
C. 1851.1; Meunier, A. V. 1863.1; Mor- 
ganti, G. 1854.1; Noel, E. 1856.1. 

For first of public Fish-cultural estab- 
lishments, started at Huningen, Alsace, in 
1860, see below under Germany. 

Stocking of waters 

General treatises on principles of setting 
out fishes. Text in French. Chauvassaignes, 

F. 1880.1; L4ger, L. 1908.1, 1909.1. 

— Text in German. Leonhardt, E. E. 
1908.3; Seligo, A. 1908.1. 

Miscellaneous papers. Borne, M. 1877.4, 
1878.14; Edwards, H. M. 1857.2; Green, 
S. 1875.1, .9; Lindes, L. 1880.2; Peirce, 
M. P. 1877.1. 

Proper age for planting; discussions of 
advantages of fingerlings over fry and vice 
versa. Borne, M. 1872.1; Clark, F. N. 
1887.1; Hartmann, W. 1870.2; Leary, 
J. L. 1908.1; Nevin, J. 1893.1; Page, 
W.F. 1894.1; S., W. G. 1880.1; Surbeck, 

G. 1910.2; Whitaker. H. 1893.2. 

For the stocking of trout streams, see below 
under Trout culture. 

APPARATUS AND APPLIANCES 
Including methods of use 
Miscellanea 

Filter apparatus. Borne, M. 1880.9; 
Jousset de Bellesme, G. 1899.1; Ransom, 
W. H. 1865.1. — Tube for abating water. 


Brass, J. L. 1907.1. — Collecting tub, 

fish retainer, shipping case for eggs, etc. 
Fuller, A. E. 1908.1. — Methods and de- 
vices for counting eggs and fry. Bayer, H. 
1908.2; Borne, M. 1880.11; Green, A. 
1905.1; La Valette St. George, A. 1902.1; 
Robinson, R. K. 1910.1. — Shelter for 
fishes, '^aquariskre." S6r6, E. 1867.1. 


Fishways or passes 

Salmon ladders, etc . ; plans, directions 
for construction, etc. Baird, S. F. 1880.7; 
Baird & McDonald 1882.1; ★Bayer, H. 
1908.1; Bitterli, S. 1910.1; Buck, W. 
O. 1913.1; Buckland, F. T. 1865.1, 
1867.2; Cheney, A. N. 1898.2; Dyche, 
L. L. 1912.2; Fatio, V. 1888.1; Fas- 
tenau, — 1872.1, 1873.1; Francis, F. 
1870.1; ★Gerhardt, P. 1904.1; Grieg, 
J. A. 1902.3; Hetting, M. G. 1866.4; 
Horsfall, J. H. 1867.1; Keller, H. 1885.1, 
1887.1; Launay, M. 1901.1; Losch- 
ner, H. 1908.1, Add. 1908.1; ★Mc- 
Donald, M. 1884.6; Prince, E. E. 1914.1; 
Raveret-Wattel, C. 1884.3. 1893.1; Scott, 
W. R. 1873.1; ★Violette, A. 1908.1; 
Widegren, H. 1867.1; Zdeborszky, K. 
1880.1; Anon. 58, 437; ★Atkins, C. G. 
Add. 1873.1; Landmark, A. Add. 1884.1; 
Michaelis. K. Add. 1881.1; Riemann, 
J. F. Add. 1804.1. 

Fishways in various localities. — 7^ 
Belgium. Denil, G. 1909.1; Joly de 
Saully, - 1909.1. — In France, Seine H. 

Cam6r6, - 1901.1; In Meuse and Ourthe 
Rivers. Denil, G. Add. 1909.1. In 
Finland. Juselius, - 1905. 1 ; Nordqvist, 
O. F. 1892.3. — In Germany. Meyer, - 

1879.1. In Weser, at Bremen. Hapke, L. 
Add. 1913.1. — On Merrimac R.'LymATi, 

T. 1868.1. ^In Pitt R.. Cal. Throck- 
morton. S. R. 1882.1. — In Pennsylvania. 
Worral, J. 1875.1, 1876.1. 


Hatching apparatus 

Various papers on jars, troughs, and 
laratus used in hatching op^ations. 
ambers. W. O. 1889.2; Cicil^Bnon. - 
,6.1; Clark, F. N. 1908.1; ^ Fullerton, 
F. 1909.1; Haack, H. 1879.8; 

1906.1. 1908.1. 1909.1: f, 

Hy. - 1901 .2 ; La Blanch^re P. 1877-2. 
Valette St. G., A. 1879ri. 1882.1. 
mberg, A. J. 1903.5; _ Mather. F. 

; Meehan, W. E. 1907.2; Mdne . 
1878.1 ; Raveret-Wattel. C. 1895.1. 
2; Reisenbichler, G. F- 
ns. G. E. 1912.1; Titcomb, J. W. 
.1; Vincent, E. 1910.1, .2. 

lifomia or W iUiamson s (double riff e) 

Ov'er^ck, G. 1879.2; Paul-Wuster- 

'rotator for 

e-Domergue. P. & Bifetnx, E. 1OT2^ 
(A Green’s shad halchine floaitng 
Green, S. 1874.2; Add. 1874. • „ , 

slum's tray-hatching apparatus, not 

M. G. 1874.1. 
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McDonald universal jar. McDonald, 

M. 1883.2; Nourse, T. 1898.1; Page, 
W. F.. 1890.1. Add. 1898.1; Anon. 574. 

Chester and McDonald tidal boxes for 
hatchingcod. McDonald, M. 1880.1; Rav- 
eret-Wattel. C. 1886.1; Anon. 574. 

Ferguson plunging buckets for shad hatch- 
ing. Milner, J. W. 1880.3. 

Clark “ self-picking” hatching jar. Clark, 
F. N. Add. 1881.1. 

Transportable hatching stations. Borne, 

M. 1878.12.. 13; Haack, H. 1878.7. 

Food and Feeding-methods 

See also various sub-headings below 
under Pisciculture by subjects, especially 
Trout culture. 

Miscellaneous papers. Annin, J. 1879.1; 
Cheney, A. N. 1893.1, 1896.1; Day, F. 
1883.3; Graefe, M. 1880.1; Haldehwang, 
A. 1880.2; Heckenstaller, 1879.2; Hey- 
nemann, B. A. 1902.1; Horak, W. 
1876.1; Jousset de Bellesme, G. 1897.1; 
Knauthe, K. 1899.2, 1900.1, 1902.1, Add. 

1898.1. . 2, 1900.1; Levander, K. M. 

1901.4; Mather, F. 1879.3; Schinke, K. 
1904.1; Wirth, F. 1871.1; Zuntz, N. <fe 
Knauthe. K. 1900.1, .2; R., Add. 1911.1. 

— Effects on egg production. Thompson, 
W. T. 1903.1. 

Proper foods for fry and young fishes. 
Baird, S. F. 1871.30; Forbes, S. A. 1880.3. 
1903.2; Henshall, J. A. 1904.3; Herd- 
man, W. A., Scott, A. Johnstone, J. 

1899.1, 1907.1; Hering, - 1871.1; John- 
son. F. M. 1907.1; Millet, C. 1855.1. 

Various kinds of food. — Algce as food. 
Com^re, J. 1904.1. — Dry food. Jaff6, S. 

1902.2. — Liver. Mynster, W. A. 1880.2. 

— Blood as food. Henshall, J. A. 1903.2; 
Raveret-Wattel, C. 1892.1; Jousset de 
Bellesme, G. Add. 1895.1. — Feeding with 
nudihranchs. Herdman, W. A. Add. 1890.1. 

Insects, both adult and larvae, used as 
fish food. Atkins, C. G. (fly-larvce) 1895.1, 

1904.1, 1906.1; Buckenferde-Stempel, 
R. H. 1879.1; France, R. H. 1897.1; 
Klug, C. 1878.1; Levi-Morenos, D. 
1901.1; Melsheimer, M. 1878.2 (May- 
flies)', Proschowsky, A. R. 1901.1 (Cock- 
roaches); Raveret-Wattel, C. 1889.1, 

1892.2. . 

Natural food. Propagation or natur- 
ally increased production, or utilization of 
plankton and minute Crustacea as source of 
food for pond fishes. Knorrich, F. W. 
1900.1; Kochs. W. 1892.2; Roule, L. 

1908.1. . 2; Sauvadon, G. 1867.1; Scher- 
mer, E. 1914.2; Schiemenz, P. 1905.3, 
Add. 1907.1; Schoch, G. 1894.3; Wan- 
ger, C. 1893.1; Weeger, E. 1900.1. 

Oeneral and miscellaneous; desirability of 
natural food, etc. ★Daday, J. 1897.1; 
Hauck, J. 1904.1; Mason, F. H. 1893.1, 
Add. 1889.1; O’Brien, M. E. 1889.1; 
Raveret-Wattel, C. 1895.4; Schwaab. 
(Dr.) 1885.1, .2; Walter. E. 1896.1; Zuntz, 

N. & Cronheim, W. 1911.1; Cheney, A. 
N. Add. 1894.1; Istvenssi, J. Add. 

1894.1. 


For Aquatic plants, affording protection 
to natural food organisms, see Pond culture 
below. 

Castration for fattening. Observa- 
tions on the methods of Samuel Tull. Wed- 
dige, 1882.1; Sloane, H. Pre-Linn. 1745.1; 
Watson, W. Pre-Linn. 1754.1. 

METHODS IN AKTIFICIAL 
FERTILIZATION 

For methods used in the handling of 
particular species, see Pisciculture by sub- 
jects, below. 

General account. Rusconi, M. 1854.1. 
Determining if ova are impregnated, 
Nussbaum, M. 1883.1,2. — Separating 

live from dead eggs of salmon by use of 
salt solution. O'Malley, H. 1906.1. — Re- 
cording egg development. Wallich, C. 

1901.1. 

Handling adhesive eggs; use of muck, 
starch, etc. Borne, M. 1878.1; Hessel, R. 
1874.1; Mather. F. 1878.8; Reighard. 
J. E. 1891.1, 1893.1, Add. 1893.1; Strana- 
han, J. 1894.1. 

Regulation of temperature during hatch- 
ing. Green, S. 1880.7; Schoch, G. 1892.2; 
Smith, H. M. 1904.6; Viguier, C. 1904.1. 

” Russian” or dry method of fertiliza- 
tion. Reisenbichler, G. F. 1880.1, 1882.1; 
Stentzel, A. 1874.1; Stone, L. 1872.7; 
Anon. 574. 

The Russian method which consists in the 
application of sperm to eggs without dilution, 
was originated by V. P. Vrasski in order to 
overcome the disadvantages of the very short 
life of spermatozoa after they have been plac^ 
in water. For a further discuseion of this subject, 
see Duration of virility under Spermatozoa. 

INTRODUCTION OF FISHES 

throughout the world, with their occasional 

acclimatisation 

For the introduction of exotic species, 
purely as aquarium novelties, see under 
Aquaria, and under the various genera. 

Various jMpers on the introduction and 
acclimatization of fishes. Chambers, W. 

O. 1883.1; Coste, J. J. 1874.1; Coste, 

P. 1854.1; D., H. D. 1879.1; Dagry, A. 
1911.1; Gibbons, W. P. 1869.1; La 
Blanch^re, P. R. 1874.3; Maitland, J. R. 

1883.1. 1892.1; Mill, N. 1825.1; No6l 
de la Morini^re, S. 1800.1; Smith, H. 
M. 1905.2. 

Review of results in the Pacific States 
of the U. S. Ik^Smith, H. M. 1896.3. 

Methods of transportation 
of eggs and nshes 

Eggs; directions for transportation with 
methods of packing in wet moss, ice caps, 
dry-packing, etc. Baird, S. F. 1879.9; 
Behr, S. 1882.1; Borne, M. 1880.5, .6, 
Add. 1882.1; Eckardt, R. 1879.2,.3,.5; 
Green, S, 1875.6; Haack, H. 1878.8; 
Hubbard, W. F. 1904.1; Huske, C. J. 

1884.2. Lindon, E. V. 1869.1; Mather, 
F. 1891.2; Millet, C. 1855.3; Page. W. 
F. 1887.1; ★Titcomb, J. W. 1910.1; 
★Anon. 674. 
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Live fishes; directions for transporta- 
tion of living fishes {chiefly fry). Altazin, 
E. 1901.1; Buckenferde-Stempel, R. 
1878.2; Carbonnicr, P. 1871.1, 1873.2; 
Cheney, A. N, 1885.1. 1896.2..3; ★Dagry, 

A. 1911.1; P'iguier, G. L. 1858.1 (vi) ; G., 

W. 1841.1; Golusda, P. 1912.7; Gray, 
J. E. 1868.3; ★Holder, C. F. 1908.3; 
★ Kaltenegger. F. 1906.1 ; ★Kincaid, W. S. 
1910.1; Kottl, J. 1878.1; ★La Blanch^re. 
P. 1869.2; Lloyd, W. A. 1876.2; Maison, 
E. 1906.1; Malmgren, H. 1887.1; Mal- 
witz, - 1779.1; ★Mead, A. D. 1908.1, 
1909.1; Meyer, J. 1878.1; Milner, J. W. 
1876.1; Morgan, I. 1878.1; Seal, W. P. 
1892.2; Sweeny, R. O. 1878.1; Stone, 
L. Add. 1880.1. — Use of oxygen in sealed 
jars. Osburn, R. C. 1910.8. — Haplomus 
playfairii, from Seychelles to Pans in glass 
bottle. Wright, E. P. 1868.2. — Carp 

packed in wet moss. Duke, R. T. Add. 

1884.1. 

Apparatus; containers, tanks, etc. used 
in transporting live fishes. Belousov, N. 
1906.1; ★Bettoni, G. 1901.1; Borne, M. 
1884.5; Bristol, C. L. 1903.1; Curie, 
T. J. 1875.1; Friedrich. J. 1905.1, 1907.1; 
Goenry, — 1902.1. — Danger of infection 

from shipping cans. Marsh, M. C. 1905.1. 

Details of fittings of H. M. S. “ Oroya " 
used in transport of plaice from England to 
Australia. ★Dannevig, H. C. 1902.2. 

Introduction of Bass and Sunfish 

Black bass. {Chiefly large-mouthed, 
from U . S. Fish Comm.) Introduction into 
England. Arielson, - 1872.1 ; Goode, G. 

B. 1883.17; Hensman, J. T. 1884.1 

{Nene R.)', Silk, M. 1880.1. — into 

Finland. Nordqvist, O. Add. 1894.1. 

— into France. D’Arenberg, P. 1911.1. 

— into Germany. Borne, M. 1883.1, .2, 
1884. 2..3, 1886.1, Add. 1882.1; Surbeck, 
G. 1905.2. — into Balaton lake, Hungary. 
Vutskits, G. 1910.1, .2. — into Italy. 
Besana, G. 1908.1; Supino, F. 1912.2. 

— into Sweden. Hintzo, A. 1888.1,1893.3. 

— into the Philippine Is. Seale, A. 1910.3. 

Calico bass. Introduced into France. 
Gensoul, J. 1913.1; Anon. 690. — into 
Germany. Borne. M. 1893.2, 1901.1; 
Debschitz, H. 1901.1. — into Italian 

lakes. Supino, F. 1912.2. 

Rock bass. Introduced into France. 
Gensoul, J. 1910.1; Raveret-Wattel, C. 

1910.1. — into Germany. Borne, M. 

1893.2. 

Sunfish, American. Eupomotis gib- 
hosus into Germany. Bergner, J. 1906.1. 

— into France. Kiinstler, J. 1908.1; Le- 
tacq, A. L. 1910.1; Maingaud, E. 1900.1. 

— into Italy. Mazzarelli, G. F. 1909.2. 
Lepomis megalotis in France. Bouvet, 

G. 1900.1; Olivier, E. 1901.2. — Lepomis 
auriius in Italy. Bellotti, C., Ronchetti, — 
& others. 1905.1; Besana, G. 1908.1; 
Natoli, R. 1905.1. 

Introduction of Carp 

Carp of Tibet introduced in Italy. Bona- 
fous. C. 1827.1. 


Africa. Introduction into Algeria. Cos- 
son, E. S. 1862.1. — in Tananarivo, 

Madagascar. Dagry, A. Add. 1914.1. 

America. History of the introduction of 
carp into the United States. ★Cole, L. J. 
1906 . 1 ; Smiley, C. W. 1883.8, ‘ 1884.4. 

First carp brought to the U. S. by Capt. 
Henry Robinson of Newburgh, N. Y., about 
1830, some were liberated in Hudson R. 
Philips, B. 1883.2; Redding, J. D. 1884.1 ; 
Shears, E. E. 1882.1. — First successful 

introduction from Holstein to Sonoma Co., 
Cal., byj. A. Poppe in 1872. Poppe, R. A. 
1880.1. — First introduction by U.S.Fish 
Comm., through carp brought from Bremen 
by Rudolph Hessel in 1877. Baird, S. F. 
1879.10; Goode, G. B. 1880.7; Hessel, 
R. 1883.1. — Second introduction by U.S. 
Fish Comm, of 100 mirror carp from Dr, 
Eckhardt of Liibbinchen. Finsch, F. H. 
1882.1, .2. — Early distribution by V. 3. 

Fish Comm, throughout the United States. 
McDonald, M. 1883.1, 1884.7,.9; Smiley, 

C. W. 1884.13. 

Central and South America; Carp sent to 
Brazil. Couchman, J. W. 1883.1; Smiley, 
C. W. 1885.2. — Carp sent to Cuba, Mex- 
ico and Hawaiian Is. from U.S. Smiley, 
C. W. 1884.2. 


Introduction of Catfish 


American catfish {three species) intro- 
duced into California in 1874, by L. Stone. 
Smith, H. M. 1896.3. —Catfish from 
Potomac put in Colorado R., Arizona, 1884' 
McDonald, M. 1884.12. 

American bullhead or horned pout {Am- 
eiurus nebulosus), sent in 1886 to England, 
France, Germany and Netherlands. Smiley, 
C. W. 1885.4. —Ameiurus, proposed 
introduction into Belgium. Lefebre, A. 
1883.1; Willequet, E. 1883.1..2; Wilson, 
T. 1882.1. —Ameiurus introduced into 
France. Bellcsme, J. 1886.1 ; Chappelher, 
A. 1907.1; Fuhrmann. O. 1903.2, 1905.2; 
Kunstler. J. 1907.1, 1908.1 ; Lavauden, L. 
1905.1; Lavoll6e,G. 1906.1; Letacq.A.L. 
1906.1, 1909.1, .2; Meugnot, A. 1908.2; 
Pion-Gaud, P. 1904.1; Pion-Gaud, P. & 
Lavauden, L. 1904.1; Robertson-Pros- 
chowski, A. 1904.1; Rollinat, R. 1910.1. 
— into Germany. Borne, M. 1^91.L 
into Italy. Mazzarelli, G. F. 1909.2; 
Meschinelli, L. 1907.1. —into New 
Zealand. Ayson. L. F. 1908.1. 

European catfish {Silurus 
duced into England. Sachs. T. R. 1880. l, 
Strieker, W. 1869.1; 395. —into 

France, Valenciennes, A. l8ol.l,-2, looo.i. 


Introduction of Oouraml 

iourami {Osphromenus 
2 into various countries. 

^4.3; Rufz de Lavison. E. 1861.1, 
on. 535. -- into France. BtiiTd, 

'1.22, 1875.19; Barth^lemy-Lapom- 
raye, - 1863.5. 1865.1 ; Carbinier. P. 
>9.1, .2; Coste, P. 1865-1; 
iersant. P. 1868.1; Vinson. A. 1861.1. 
408; Sicard, A. Add. 187^1. 
E. Add. 1861.1. —inifl 
son. A. 1861.1. —into Ceylon. Pert- 
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wee, A. H. 1911.1. — Acclimatization in 
Reunion Islands. Vinson, A. 1861.1. — 

Introduction {proposed) in Italy. Doder- 
lein, P. Add. 1867.1. — Introduction into 

Japan. Tanaka, S. «fe Yoshinaga.T. Add. 

1914.1. 

Introduction of Salmon and Trout 

Brook trout. American, (Salvelinus 
fontinalis). Introduction into California, of 
trout from Xew Hampshire. Bean, T. H. 
1911.6. — introduced in Austria. Franke, 
J. 1908.1; Pirko, F. 1908.1. — in Eng- 
land. Chambers, W. O. 1889.1; Anon. 
40. — in Finland. Nordqvist, O. F. 

1899.12. — in Germany. Behr, S. 1883.1: 
Borne, M. 1879.2, 1885.1; Haack, H. 

1880.4. . 9. — in Sweden. Hammarstrom, 
C. 1901.1; Lonnberg, A. J. 1905.1. .2, .8. 

— {recommended) for Switzerland. Goll. H. 

1887.1. — in Tasmania. Seager, P. S. 

1888.1. 

California or Quinnat salmon. (Ora), 
sent to South Africa. Baird, S. F. 1876.24. 

Attempts at introduction in waters of 
eastern North America. Baird, S. F. 
1873.31; Slack. J. H. 1876.1; Webber, 
S. 1878.2. — in Xew York. Baird. S. F. 

1874.13. — in Sunapee Lake, X. H. 

Everniann, B. W. 1906.12. 1907.3; Ken- 
dall, W. C. 1914.1, also in ★Rept, U. S. 
Fish Comm., 1912. (1914) — in Lake 

Geneva, H’is. Fairbank, N. K. 1880.3, 

1881.1. — into Mississippi R. near Mem- 
phis. McDowell, W. W. 1878.1; Will, 

1879.1. — in New Jersey. Peirce, M. P. 

1877.2. — in Lake Ontario . Robson, J. J. 
1878.1; Smith, H. M. 1899.1; Wilmot, 
S. 1882.1, .2. — in Susquehanna R., Pa. 
Clapp, A. F. 1893.1; Worral, J. 1873.1. 

— in Great Salt Lake, Utah. Rockwood, 
A. P. 1876.1. in Louisiana. Bean, T. 
H. Add. 1882.1. 

Introduction into Chile, S. A. Albert, F. 

1902.1, 1906.1, 1907.1; Cerda. J. 1885.1; 
Sage, C. 1912.1; Smith, W. A. 1897.2. 

Attempts at introduction into Europe. 

— in Au8tria,Galicia. Nowicki, M. 1880.3. 

— in British Isles. Baird, S. F. 1879.7; 
Mather, F. 1879.1, 1880.4. — in France. 
Baird, S. F. 1879.7; Daguin, - 1893.1 
{Haute-Mame R.); Fage, L. 1912.1, .2 
{recommended for Mediterranean rivers)', 
Jousset de B., G. 1897.2, Add. 1891.1; 
Marion, A. F. & Guitel, F. 1890.1; Mas- 
lieurat-Lag^mard, - 18^.1; Mather, F. 

1879.1, 1880.4; Ilaveret-Wattel, C. 

1880.1. . 2; Val6ry-Mayet.- 1884.1, 1885.1; 

Berthoule, A. Add. 1889.1. — inGermany. 
Baird, S. F. 1879.7; Eckhardt, R. 1879.1; 
Haack, H. 1878.3, .4, 1879.4; Jaff6, S. 
1896.1; Mather, F. 1879.1, 1880.4; Anon. 
73. — into Lake Castel Gandolfo, Italy. 

Vinciguerra, D. 1893.3, 1896.2; Failure 
of introduction in Italy. Besana, G. 1908.1. 

— in Netherlands. Baird, S. F. 1879.7; 
Bottemanne, C. J. 1880.1; Hegt, J. N. 
1880.1; Mather, F. 1879.1, 1880.4. 

Introduction into Australia. Baird, S. 
F. 1873.4. 1876.25; PhUips, B. 1874.3; 
★Wilson, S. 1878.1, 1879 . 1 . 


Introduction into Xew Zealand. Baird, 
S. F. 1873.47, 1876.23; Howard, H. 
1876.1; ★Nicols, A. 1882.1 {Gen. treat.)', 
Rutherford, A. J. 1901.1; Stewart, J. 
1876.1; Vion, R. 1879.1; Anon. 68; 
Farr, S. C. Add. 1883.1. — F'or corre- 

spondence relating to transmission of eggs 
of Quinnat salmon to New Zealand, 1875 to 
1878, see Rept. U. S. Fish Comm., 1875-76 
(1878), IV. 959-1003, and 1878 (1880), 
VI, 825-905. 

Other American salmonids intro- 
duced. Steelhead trout {Salmo gairdneri), 
acclimated in Great Lakes. Bean, B. A. 
1902.3; Everniann, B. W. 1907.6; Smith, 
H. M. 1899.1. 

Silver or Coho salmon {Oncorhynchus 
kisutch) planted in Maine. Evermann, B. 
W. 1905.4, 

Sending of Salmo mykiss macdonaldi 
from Colorado toGermany. Jaff6, S. 1902.1; 
Pcrsico, P. 1903.1. 

Lake Tahoe trout {Salmo henshaun), de- 
tails of original distribution in Sierra 
Nevada of California as altered by man. 
Jordan, D. S. 1901.5, 1904.5. 

Atlantic salmon {Salmo salar). First 
introduction of ova from New Brunswick 
to Xew Englarid, 1866. Edmunds, M. C. 

1873.1. — Various plantings in waters of 
New Jersey and New York. Bean. T. H. 
1890.28; Mather, F. 1884.3, 1889.4, 
1890.1; Norris, T. 1872.1, 1874.6; Slack, 
J. H. 1874.2; Ward, F. M. 1887.1. 

— in Wisconsin. Douseman, H. F. 1874.1. 

— in New Hampshire. Fletcher, W. W. 

1874.1. — introduced on Pacific coast. 
Smith. H. M. 1896.3. 

Landlocked salmon put into Woodhull 
lake, N. Y, Green, S. 1882.2. — sent to 
Argentina. Tulian, E. A. 1910.1, Add. 

1911.1. 

European salmon. Rhine salmon 
planted in Lake Geneva. Chavannes, A. 

1869.1, .2, 1870.1; Figuier, G. L. 1858.1 
(vi). — in Ticino R., Italy. Pavesi, P. 

1886.1. — in the Danube. Anon. 75. 

— sent to the XJ. S., 1872. Baird, S, F. 
1874.27; Goode, G. B. 1881.2. 

Danube salmon ova {Salmo hucho), sent 
to America. Hessel, R. 1874.2. 

Salmon (S. salar) introduced in Mediter- 
ranean rivers of France. Gervais, F. L. 

1861.1. 1862.1. — Possihility of accli- 

mating in Marne. Roger Desgenettes, - 

1863.1. 

Salmon ova {S. salar) from England and 
Scotland taken to Axistralia. Johnson, T. 

1864.1. 1865.1; Ramel, P. 1864.1; Sie- 
bold, C. T. 1869.1; Watts, H. E. 1868.1; 
Anon. 21, 486. 

Numerous attempts beginning in 1864 
to acclimate English salmon in Tasmania, 
★Allport, M. 1864.1-1878.1; Dannevig, 
G. M. 1885.3; GOnther, A. C. 1872.11; 
Johnston, R. M. 1888.1; Kent, W. S. 
1887.1; ★Nicols, A. 1882 . 1 ; Piguenit, 
W. C. 1867.1; ★Seager, P. S. 1888 . 1 , 
{History)', Soubeiran, J. L. 1870.1, .4; 
Anon. 19, 485; Brady, T. Add. 1888.1. 
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— in New Zealand. Ayson, L. F. 1908.1; 
Anon. 20. 

European trout. {Brown trout, Loch 
Leven trout, and Sea trout are now consid- 
ered one species, Salmo truita.) 

Trout introduced into Cape Colony, Africa. 
Raveret-Wattel, C. 1903.1, 1904.2. — into 
Natal, Africa. Feilden. H. W. Add. 1893.1. 

— into the U. S. McDonald, M. 1887.10; 

Marston, R. B. 1896.1; Mather, F. 
1889.1; Smiley, C. W. 1889.1; — inCali- 
fomia. Jordan, D. S. 1905.2. — into 

India. Day, F. 1876.4; Smythies, E. A. 

1910.1. — into Tasmania. Allport, M. 

1866.1. 1869.5, 1870.1, .2, .3. 1871.1; Sea- 

ger, P. S. 1888.1; Anon. 21. — into New 
Zealand. Arthur, W. 1879.1, 1883.5, 
1884.3; Anon. 544. — Where to catch 

trout in New Zealand. Spackman, W. H. 

1892.1. — Native fish causing disappear- 
ance. Ferguson, A. Add. 1889.1. 

Lake trout. American, {Cristivomer 
namaycush). Introduced in Argentina, S. 
A. Tulian, E. A. 1910.1. "—in England. 
Fennell, H. 1885.1. — in France. Ban- 
meyer, — 1884.1. — in Switzerland. Dela- 
chaux, T. 1895.1. 

Rainbow trout. American, {Salmo 
irideus). Introduction in Austria. Pirko, 
F. 1908.1; Salomon, K. 1906.1. — in 
England. Chambers, W. O. 1889.1; Fen- 
nell, H. 1885.1. — inFinland. Nordqvist, 
O. F. 1895.7, 1896.8. — in France. Aude- 
ville, A. 1888.1; Cligny, A. 1912.3; 
Lefebre, A. 1896.1; Letacq, A. L. 1900.1; 
Marcillac, A. 1896.1—1900.1; Mocquard, 
F. 1911.1; Oltramare, H. 1897.1, .2. — in 
Germany. Arens, C. 1898.1, 1906.2; 

Borne, M. 1885.1; Coester, O. 1907.1; 
Herrmann, W. 1907.1; Hofer, B. 1907.1; 
Pressel, W. 1906.1, Add. 1900.1; Sieglin, 
H. 1892.1, 1905.1; Musseleck, G. Add. 

1902.1. — in Italy. Besana, G. 1908.1; 
Cecconi, G. 1904.1. — in Sweden. Ham- 
marstrom, C. 1901.1; Hintze, A. 1895.1; 
Lonnberg, A. J. 1905.1, .2, .8. — in Swit- 
zerland. Surbeck, G. 1913.2. — in Japan. 
Akekio, S. 1882.1; Kishinouye, K. 1904.1. 

— in New Zealarid. Ayson, L. F. 1908.1. 
Introduction in waters of eastern United 

States: Michigan. Bower, S. 1910.1; 

Clark, F. N. 1883.4; Metcalf, M. 1883.1. 

— Missouri. Maynard, H. J. 1889.1. — 
New Hampshire. Johnson, F. M. 1905.1. 

— New York. Bean, T. H. 1896.2; Far- 
num, C. A. 1879.1; Green, S. 1878.1, .2, 
1879.1; Long, W. 1879.1. 

Saibling. Charr or “ Ombre Chevalier ** 
of Alpine Lakes {Salvelinus alpinus). In~ 
troduced in Chile, S. A. Albert, F. 1902.1, 

1906.1. 1907.1; — in France. Rico, B. 

1877.1. —in Italy. Filipi, F. 1861.2. 

— in New Zealand and Tasmania. Siebold, 

C. T. 1868.1, 1869.1; Anon. 21, 22. 

Introduction of Shad 

American or common shad; successful 
acclimatization in California. First fry 
planted in Sacramento R. by Seth Green, in 
1871. Baird, S. F. 1873.37, .40, 1876.5, 


1880.6; Lang, W. 1879.2; Mather, F. 
1878.1; Milner, J. W. 1874.4; Porter, 
B. B. 1878.3; ★Smith, H. M. 1893.1, 
1896.3; Throckmorton, S. R. 1873.1, .2, 
1874.2; Anon. 305. — Second lot trans- 
ferred from Hudson to Sacramento, in 187S. 
Stone, L. 1874.3,.9. ' 

Introduction into Oregon. Finely. C. I. 
18S4*1« 

Shad planted by U. S. Fish Comm, in 
Ohio and Mississippi Rivers. Baird, S. F. 
1873.2, .38, 1876.27, 1877.1; CUft, M. 
1874.1; Green, S. 1874.8; Philips, B. 
1874.9; Smiley, C. W. 1883.7. 

Introduction of American shad into Ger- 
many. Finsch, F. H. 1876.1; Wengen, - 
1877.2. 

Introduction of striped bass 
in California 

Accounts of first planting of young in 
San Francisco Bay, in 1879. Baird, S. F. 
1880.6; Mason, H. W. 1882.1; Stone, 
I^. 1882.3; Throckmorton, S. R. 1882.2. 
— Review of the successful acclimatization. 
★Smith, H. M. 1893.1. 

Introduction of Whitefish 

European whitefish. Madue Marcene 
{Coregonus maroena) brought from Ger- 
many and placed in Gardner's Lake, Michi- 
gan, in 1877. Baird, S. F. 1878.7, 1879.10 
Goode, G. B. 1881.2. 

Marcene {C. marcena) from northern Ger- 
many, introduced in lakes of Bavaria, etc. 
Haack, H. 1878.1, 1879.7; Hofer, B. 
1905.1; Surbeck, G. 1905.4, 1907.1. 

Blaufelchen {C. wartmanni) introduced 
in Italy. Besana, G. 1897.1; Filippi, F. 
1861.2; Pavesi, P. 1886.1; Vinciguerra, 
t>. 1895.1. 

American whitefish. Eggs shipped 
from Clarkston, Michigan, to California in 
1872 {Unsuccessful results). Goode, G. B. 
1881.2; Milner, J. W. 1874.4; Stone, L. 
1874.3; Smith, H. M. 1896.3. 

Introduction in France. Banmeyer, - 
1884.1. — inEngland. Fennell, H. 1885.1. 

— iwGermany, Bavaria. Borne, M. 1885.1. 

— in Switzerland. Frey, E. 1885.1; 
Mason, F. H. 1883.1. 

Transmission of eggs to Australia and 
New Zealand. Baird, S. F. 1879.10; 
Greenfield, A. 1884.1; Whitcombe, W. 

P. 1885.1. — For correspondence relating 

to this transmission in 1876-1878, see 
Rept. U. S. Fish Comm. 1875-76 (1878), 

IV. 959-1003, and 1878 (1880), VI, 
825-905. 

Various fishes introduced 

Australian bass {Percolates ftuviatilis) 
taken from New South Wales to Fiji. Stead, 

D.G. 1914.1. . VT J- A 

Barbus in Sig River, Algena. Naudin, A. 

1907.1; Raveret-Wattel, C. 1913.1. 

Burbot in Lake Geneva, Switzerland. 

Forel, F. A. 1900.2. ^ , 

Carp sucker in New South Wales. Bean, 

T. H. 1889.8. , 

Grayling in waters of eastern United 

States. Norris, T. 1876.1. 
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Mullet {Jamaican) proposed for United 
StaUs. Bean, T. H. 1890.26, 1891.17. 

— Mullet {Hawaiian) proposed for U. S. 
Miller, J. F. 1884.1. 

Orfe {Idus) inEngland. Raveret-Wattel, 

C. 1874.1; Anon. 306. 

Perch ( Yellow perch) introduced in Cal- 
ifornia. Smith, H. M. 1896.3; Stone, L. 
1874.4. — Introduction {proposed in North 
Dakota). Pope, T. E. 1908.1. 

Plaice transferred from Barents Sea to 
North Sea. Atkinson, G. T. 1909.1, 1910.1. 

— Transplantation of inshore plaice to 
Dogger Bank. Borley, J. 0. 1912.2. — 
Plaice and sole from England introduced 
in Australian waters. Dannevig, H. C. 
1902.2. — Plaice introduced into Ploner 
sea. Duncker, G. 1894.1. 

Sander or Pike-perch {Lucioperca sandra) 
of Germany introduced in England. Dall- 
mer, E. 1879.3; Sachs, T. R. 1880.1. 

— in France. Valenciennes, A. 1851.1. 

— in Norway. Huitsfeldt-Kaas, H. 1906.1. 
Sole, attempted introduction in American 

waters. Baird, S. F. 1884.1 (p. liv); 

Goode, G. B. 1880.19; Mather, F. 1878.3, 
1879.2; Moore, T. J. Add. 1889.1. 

Tench introduced in Algeria. Cosson, 
E. S. 1862.1. — in Chile. Albert, F. 

1906.1. — in India. Day, F. 1876.4. 

— in Sweden. Trybom, F. 1887.3. 
Top-Minnows {Paeciliidce) for mosquito 

destruction. Gambusia a;ffinis introduced 
in Hawaiian Is. Seale, A. 1905.1; Van 
Dine, D. L. 1900.1. — in Philippines. 

Seale, A. in Philippine Journ. Sci., 1917, 
XII, Sect. D. p. 177-187. — Lebistes 

reticulatus in Cape Colony, Africa. Gil- 
christ, J. D. 1913.2. 

Proposed introduction of the “ Peje- 
rey ” {Atherinichthys bonariensis) of Ar- 
gentina into France. Iches, L. 1910.1. 

NOXIOUS ORGANISMS 

For organisms parasitic upon fishes, 
see under Parasites. For the voracity of 
fishes such as sharks, caribe, etc., and 
accounts of attacks upon men, see Pred- 
atory fishes. 

Fish-eating plants 

Delachaux, T. 1894.1; Halp^nne, E. 
1885.1; Walter, E. 1894.1. —Bidnes 
cernva. Lorenz, O. 1880.1. 

Bladderwort ( Utricularia) catching young 
fishes. Dean, B. 1889.1; Forbes, S. A. 
1884.2; Moseley, H. N. 1884.1; Simms, 
G. E. 1884.1; Halting, J. E. Add. 1906.1. 

Piscivorous 

Miscellaneous papers on fish enemies. 
Allport, M. 1864.4; Ambrose, J. 1890.1; 
Annin, J. 1882.1, Add. 1884.1; Benecke. 
B. 1886.3; Hintze, A. 1900.1; Hofmann, 
E. 1884.1; Keene, J. H. 1877.1; La 
Valette St. George, A. 1879.2, 1880.1; 
Lindes, L. 1880.10; McGovern, H. D. 
1880.1; Meyer, J. 1881.1; Mortensen, 
O. T. 1896.1; Pfyffer, L. 1885.1; Prince, 
E.E. 1914.2; Reuss, H. 1906.2; Lowe.- 
Pre-Linn. 1718.1, 


Means of capture or destruction. Borne, 
M. 1880.1; Ciapar^de, A. 1885.1; Pieper, 
A. 1878.1; Walter, E. [n. d-l. — Destroying 
leeches. Plehn, M. Add. 1898.1. — Copper 
sulphate for destroying obnoxious fishes. 
Titcombe, J. W. Add. 1914.1. 

Invertebrates. Milner, J. W. 1877.2. 

— Leeches. Baster, J. 1762.2; Mok^y, 
T. 1904.1; Verrill, A, E. 1874.2. —Hydra 
destroying trout fry. Beardsley, A. E. 
19CH.1; Schuberg, A. 1905.1. — Fish- 
eating corals of Galapagos. Jen>Tis, L. 

1842.1. —Snails. K. - 1861.1. — Act- 
inice, power of killing their prey. Mac- 
donnell, R. 1857.1, .2. — Whelks, means of 
combating. Petersen, C. 1911.1. — Shrimps. 
Corvinus. G. L. Pre-Linn. 1715.1. 

Spiders killing fish. Peters, T. M. 1876.1 ; 
Spring, E. A. 1860.1. 

For a popular article, containing re- 
prints of all the original accounts {5 in 
number) of spiders killing fish, see E. W\ 
Gudger in Natural History' (Journ. Amer. 
Mus.) 1922, vol. 22, pp. 565-568. 

Insects. Raveret-Wattel, C. 1889.1, 
1892.2; Richardson, R. Pre-Linn. 1734.1. 

— Bugs. {Belostomidce.) Dimmock, G. 
1886.1; Putnam. F. W. Add. 1888.1. 

— Mosquitoes. Murray, C. H. 1885.1. 

— Beetles. Riley. C. V. 1885.1; Kulmus, 
J. Pre-Linn. 1719.1. — Fly larvae. Schu- 
berg, A. 1914.1. — Corixa ovivora {Hemip- 
teron) destroying fish ova in India. Thomas, 
H. S. 1871.1. 


Fishes. As destructive to other fishes. 
Keene, J. H. 1879.1; McIntosh, \V\ C. 
1902.1; Anon. 554. — Gar-pike. Cald- 
well, E. E. 1913.1; Hussakof, L. 1914.1, 

— Dogfish. {Marine.) Collins, J. W. 

1884.3; W'arren, R. 1882.1; Prince, E. 
E. Add. 1904.1. — Haddock feeding on 

eggs of herring. Duge, F. 1903.1. — Carp. 
Gurney, J. H. 1860.1; Ryder, J. A. 1884.2. 

— Pickerel. E., W. W. 1874.1. — Bass. 

G., - von. 1877.1. — Lampreys. Gage. 

S. H. 1894.1, 1898.1, 1899.1; Robertson, 

D. 1875.1; Anon. 612. —Goldfish. Green, 
S. 1878.8. — Plecoglossus injuring other 
fishes. Kishinouye, K. 1895.2. — Roccus 
lineatus feeding on menhaden. Mosher, G, 

1883.1. — Methods of extermination. 

Prince, E. E. Add. 1905.2. 


Amphibians and reptiles. Snakes 
catching fish. Annin, J. 1882.1 ; Hessel. 
R, 1884.2; Maimer, H. 1895.1; Sterling, 

E. 1880.2; Warner, J. S. 1884.1; Nye, 
Vk. Add. 1883.1. — Cryptobranchus de- 

structive to spawn. Clarke, G. 1873.1, 

— Toads destroying fishes. Duchemin, E. 
^70.1, .2, .3; Forster, C. 1873.1; Jenkins, 
C. 1870.1; Lankester, E, R. 1870.1. 

— Reptiles. RoUinat, R. 1902.1. — Croco- 
diles. Woods, J. E. 1881.1. 

Birds. McIntosh, W. C. 1903.2; Scha- 
lin, Z. 1883.1; Warren, B. H. 1897.1* 
Rhead, L. Add. 1908.1. — King-fisher 

Annin, J. 1882.1; Nichols, J. T. 1915.5: 
PlocQt E. 1907,1. — Swxirw de^ttoyina 

spawn. Bambridge. B. R, 1879.1; Plum- 
raer,K. 1879.1; Forel, A. H. Add. 1900.1. 

— Water-ouzel. Horsfall, J. H, 1863.1: 
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Clutterbuck, J. W. Add. 1863.1. — Grebes, 
Maurer, - 1895.1; Trybom, F. 1902.1, .2. 

— Gulls, Maurer, - 1895.1; Poncy, R. 

1911.1. — Cormorant. Panchaud, E. 

1911.1; Poncy, R. 1911.2. — Osprey, 

Schlegel, H. & Muller, S. 1839.2. — 5rac- 
kle. Elliott, H. W. Add. 1890.1. — Ducks, 
KilUnger, A. Add. 1913.1. — Bee-Eaters 

as fish-eaters. Reeves, E. G., Willey, A. 
& Green, E. E. Add. 1910.1. 

Mammals. Annin, J. 1882.1; War- 
ren, B. H. 1897.1. — Shrew. Brehm, C. 
L. 1830.1. — Weasel. Delachaux, T. 

1895.2. — Skunk. Mesmer-Weber, J, 

1895.1. — Otter^ Puenzieux, A. 1894.1. 

— Muskrat. Carpenter, C. Add. 1884.1; 

Elliott, H. W. Add. 1884.1; Merriam, 
C. H. Add. 1884.1. — Bats eating fishes. 
Harting, J. E. Add. 1906.1. — Seals 

injuring Baltic fisheries. Hinkelmann, — 
.Add. 1887.1. 

POND CTTLTTOB 

See also below under Bass, Carp, Trout 
and similar fishes which are ordinarily 
reared in ponds. 

General treatises. Rearing of fishes 
in ponds, with methods, proper fishes, con- 
struction of ponds, etc. 

Text in English. Albin, E. 1794.1; 
Boccius, G. 1841.1, 1848.1; Buckland, 
F. T. 1881.1; Hoare, J. 1870.2; ★Mee- 
han, W. E. 1913.1; ★Townsend, C. H. 

1906.1. 

Text in French. Dubois, L. 1824.1; 
Leblanc, - 1787.1; Puvis, A. 1844.1; 
★Raveret-Wattel, C. 1904 . 1 ; Rougier de 
la Bergerie, - 1819.1. 

Text inGerman. Ackerhof, A. D. 1869.1; 
Benecke, B. 1886.5, 1889.1; Berisch, C. 
L. 1794.1; Biermann, A. 1865.1; Biesen- 
bach, R. 1897.1; ★Borne, M. 1891.2, 

1895.2. 1897.1, 1904.1; Cancrin, F. L. 
1791.1; Debschitr, H. 1901.3; Delius, 
A. 1874.1; Hermann, C. G. 1795.1; 
Homberg, W. 1902.1; Neu, J. F. 1859.1; 
★Nicklas, C. 1881 . 1 , 1898.1; Schinke, 
K. 1902.1; Schroeder, E. A. 1889.1; 
Stolter, G. F. 1859.1, 1860.1; ★Vogel, P. 

1898.1. 1909.1; Wagner, G. J. 1762.1, 
1785.1; Weber, F. E. 1901.1; Riemann, 
J. F. Add. 1798.1; ★Taurke, F. Add. 

1908.1. 

Text respectively in Swedish and Russian. 
Lindstedt, P. 191kl; Sikorskij, V. L. 

1905.1. 

Aquatic plants for ponds. Value, 
proper kinds, etc. Brakeley, J. H. 1884.1; 
Green, C. K. 1905.1; Gueme, J. 1897.1; 
Lamiral, E. 1851.1; Leonhardt, E. E. 
1904.11; Schiemenz, P. 1905.1; Schik- 
ora, F. 1899.1; Ward, L. F. 1883.1, .2; 
Titcombe, J. W. Add. 1909.1. Protect- 
ing shores by planting reeds, cane, etc. 
Muller, - 1877.2. — Treatment' for re- 

moval of algae. Robinson, R. K. 1910.1. 

Miscellaneous: Papers on pond cul- 

ture methods, construction, etc. 

Text in English. Baird, S. F. 1873.7, .49; 
Bean, T. H. 1897.1; Dyche, L. L. 1914.2; 


Evermann, B. W. 1906.9; Lauman, F. 
A. 1910.1; Leary, J.L. 1905.1; Marshall, 
C. 1800.1-1805.1; MiUer, P. 1810.1; 

Mordant, J. 1761.1; North, R. 1794.1, 
1835.1; Townsend, C. H, 1914.1, Add. 
1913.7; Worth, S. G. 1884.1; Anon. 239; 
Buck, W. O. Add. 1914.1; Leary, J. L. 
Add. 1905.1; Mather, F. Add. 1900.1^ 
— Device for improving water circulation. 
Stead, D. G. 1914.2. 

Text in German, Arens, C. 1896.1; 
Dyhrn, E. 1782.1; Gerhardt, P. 1904.1; 
Haempel, O. 1912.2; Haldenwang, A. 
1880.2; Janke, H. 1878.1; Kuhnert, R. 
1909.1; Leuchs, J. C. 1862.1; Neres- 
heimer, E. 1911.4; Schneider, G. 1910.4; 
Anon. 549; Cancrin, F. L. Add. 1791.1; 
Herrmann, M. C. G. Add. 1791.1; Rader- 
macher, D. Add. 1773.1; Tiburtius, T. 
Add. 1758.1. —Add. 1775.1. 

Early works on the construction and 
care of fish ponds. References to be found 
in Pre-Linn, section. 

Early general treatises, books, etc, Chauf- 
four, J. Igl8.1; Conringius, H. 1671.1; 
Crescentiis, P. 1548.1; Dubravius, J. 

1547.1, 1599.1; Estienne, C. 1554.1: 
Hagen, J. L. 1727.1; Hale, T, 1756.1; 
Heresbach, C. 1750.1; Jacob, G. 1717.1; 
North, R. 1713.1; Wagner, G. J. 1729.1. 

Miscellaneoits early papers on ponds and • 
pond culture. Abbondio, G. 1715.1; Cato, 
M. P. 1581.1; D., L. B. 1717.1; Flem- 

ming, H. F. 1724.1; Heger, J. 1727.1; 
Palladius, R. T. 1543.1; Seger, J. L. 
1727.1; Serres, O. 1600.1; Steinbock, 
E. F. 1730.1; Taverner, J. 1600.1; 

Thiemen, J. C. 1682.1; Tiburtius, T. 
1757.1; Werlosching, J. B. 1750vl. 

Pisciculture by subjects 

For descriptions of the methods em- 
ployed in magnitude by the U. S. Bureau 
of Fisheries, the reader should consmt 
“A manual of fish-culture." ★Anon. 574, 
Revised edition. Doc. 345, 1900. See also 
★Titcomb, J. W. 1910.1. 


Anchoyy culture • 

In the Netherlands. Hoek, P. 1891.2; 
3 ek, P. & others. 1886.1; Redeke. H. 

1913.1, 1914.1. 

Black Bass culture 

Comprising both large mouth and small 
)uth black bass. 

Jenerai discussion of methods in 
Iture. LydeU, D. 1904.1; *Page, W. 
1894.2; Titcomb, J. W. 1910.1; *Anon. 

Special topics: ExperimmU in artificM 

tUization..- Bower. S. 1897.1. 

■.al bass nest. Fuller, A. E. 1908T. 
Plan for bass ponds. Lambert, tz. m- 

)5.i. — r moTr 

ism. Stranahan, J • J* ’ J Add' 
Feeding young bass. Carter, E. N. Add. 

^^UceUanea: Various notes on bass 

1^5.4, 1886.1, 1887.1; Burrows, C. 
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A. 1875.1; Cecil. W. A. 1885.1; Clark, 
F.N. 1906.1; Dean, H. D. 1903.1; Green, 
S. 1877.1. 1884.1; Henshall, J. A. 1884.3; 
Hyde, J. F. 1874.1; Leary, J. L. 1904.2; 
Lovejoy. S. 1905.1; ilrLydell, D. 1903.1 
-1907.1, Add. 1911.1; Nesley, C. H. 
1914.1; O’Brien, M. E. 1889.1; Prince, 
E. E. 1898.3; Raveret-Wattel, C. 1911.1; 
Reighard, J. E. 1906.1; Ripple, R. 1909.1; 
Roosevelt, R. B. 1879.2; Stebbins, B. 
M. 1880.1; Walderdorff, 1901.1; 
Anon. 169; Buller, Wm. Add. 1905.1; 
Stranahan. J. J. Add. 1882.1, 1893.1. 

Carp culture 

Reference should be made to “ Pond 
culture ” above wherein are cited many 
general treatises, relating primarily to carp 
culture. 

General treatises. Text in English. 
Hessel, R. 1878 . 1 , 1884.1; ★Nicklas, C. 
1886 . 1 ; Logan, L. B. Add. 1888.1. 

Text respectively in French and Italian. 
Le Play. A. 1889.1; Supino, F. 1911.1, .2. 

Text in Oerman. Knauthe. K. 1905.1; 
★Knauthe, K.. Apstein, C. & others. 
1901 . 1 ; Leonhardt, E. E. 1906.8; 
★Susta, J. 1888.1, 1905 . 1 ; Vogel. P. 
1898.1; Walter. E. 1903.2-1906.1, 1909.2. 

Miscellaneous papers on carp culture, 
chiefly minor items, notes, etc. 

Text in English. Banditten, E. 1880.1, 
1882.1; Barrington. D. 1772.1; Behr, 

S. 1883.2; Borne. M. 1883.3, 1885.3; 
Brakeley. J. H. 1884.1-1889.1; Cary, H. 
H. 1883.1; Davis. H. B. 1883.1; Don- 
aldson. R. J. 1885.1; Eckardt, G. 1883.1; 
Eckardt, R. 1882.1, .2; Forster. J. R. 
1772.1; Gasch, A. 1885.1; Gillespie. S. 
1883.1; Himes, C. F. 1876.1; Hunger, 
O. 1883.1; Leary, J.L. 1904.1;- Morriss, 

T. W. 1883.1; Nicklas. C. 1883.1, 1884.1, 

.2; Owen, R. 1860.1; Poppe, J. A. 1876.1 ; 
Rixford, G. C. 1880.1, .2, 1882.1; Scudder, 
C. W. 1884.1; Smiley. C. W. 1886.1; 
Smithers, E. J. 1885. 1 ; Stabler, E. 1883. 1 ; 
Stabrowski, X. 1887.1; Stover, E. S. 

1884.1, 1885.1; Trybom, F. 1887.1; 

Van Antwerp, W. 1883.1; Yoakum, F, 
L. 1883.1; Yost, J. 1883.1; Gross, J. 
Add. 1886.1. — Boxes for protection of 

eggs and young. Wheeler, L. T. 1884.1. 

Text in French. Burda, V. 1898.1; 
Kunstler, J. 1910.1; Meugnot. A. 1908.1; 
Snickt, L. 1896.2. 

Text in German, chiefly relating to carp 
culture in Germany. Berger, - 1875.1; 
Bruhns, E. 1877.2; Burda, V. 1898.2; 
Colb,- 1904.1; Cordes, F. 1871.1; Eben, - 
1877.1; Gaertner, F. 1898.1; Giesecke, 
E. 1901.2; Hoff bauer, C. 1907.1; Jacobs, 
E. 1879.1; Leonhardt, E. E. 1905.3; 
Maker, - 1877.1; Mttller, A. 1880.1; 
Reitter, E. 1880.1; Schiemens, P. 1905.3; 
Schulze. T. 1911.1; Struvy, R. 1876.1; 
Treskow-Weissagk, - 1878.1, 1883.1; Vec- 
kenstedt, E. 1877.1, 1880.1; Vogel, P. 
1898.1; Wanke, - 1901.1; Anon. 69, 
74, 213; Heyking, Add. 1911.1, 1912.1, 
1913.1; Victorini, W. M. Add. 1775.1. 


Catfish culture 

Rearing catfish in ponds. Gardner, A. 
P. 1883.1; Jones, J. F. 1884.1; Jordan, 
D. S. 1884.5; ★Kendall, W. C. 1910.1; 
Leary, J. L. 1910.1. 

Cod culture 

First effort at artificial fertilization of 
cod, March, 1866, at Lofoten Is., Norway. 
Sars, G. O. 1865.1-1879.7. 

First American hatchery established in 
1878 at Gloucester, Mass. Earll, R. E. 

1880.1. 

Propagation of cod, 1880-87. at U. S. 
Fish Comm. Station at Woods Hole, Mass. 
Atkins. C. G. 1889.1; Burapus, H. C. 
1898.1-1898.4..7, 1899.1, .2, 1900.1; Cars- 
well, J. 1889.1; McDonald, M. 1884.2; 
Rj'der. J. A. 1886.11 ; Anon. 468. 

Methods employed by U. S. Bureau of 
Fisheries. Anon. 574. 

Cod culture at marine hatchery of FlPde- 
vig near Arendal, Norway. Artificial hatch- 
ing of naturally spawned eggs from fishes 
retained in ponds. Dahl, K. 1906.1, .2, 

1907.1, 1909.2; Dannevig. G. M. 1887.1- 
1910.2: Rognerud, C. 1889.1. — Appar- 
atus and methods. Dannevig. G. M. 1910.1. 
See also under Norway, below. 

Cod culture at hatcheries of Dunbar and 
Bay of Nigg, Aberdeen, of Fishery Board 
for Scotland. Dannevig, H. C. 1896.1; 
Fulton. T. W. 1903.4. 

Eel culture 

References to the extensive cultivation 
of eels, by the rearing of young eels induced 
to enter areas later closed, as practised 
at Arcachon and especially the Lagoon 
of Comacchio, will be found below under 
“ Marine fish farming ” under France, 
and Italy. 

Attempted introduction of eels into Cali- 
fornia. Smith, H. M. 1896.3; Stone, L. 
1882.3. 

Stocking inland waters of France with 
young eels. Soubeiran, J. L. 1865.1, .2. 

Introduction of eels into the Danube. 
Haack, H. 1877.1. 1879. 1„5; Petsoldt. 
1880.1; Walter. E. 1910.1; Widdrington, 
S. E. 1841.1. 

Stocking of streams and lakes or trans- 
planting eels in Germany. Hermes. O. 
1880.1; Lubbert, H. O. 1910.1. 1913.1; 
Schreiber, K. 1896.1; Stemann, - 1878.2, 
1879.1; ★Walter, E. 1910.2. 

Flatfish ctilture 

Plaice. Hatching from naturally de- 
posited spawn of coriflned fishes at Marine 
Hatchery, Bay of Nigg, Aberdeen, and Dun- 
bar Marine Hatchery {now dismantled) 
of the Fishery Board for Scotland. ★Danne- 
vig. H. C. 1896.1-1901.1; Fulton, T. W. 
1896. 1..2, 1903.4, 1909.1. 

Plaice culture at hatchery at Pielrdn- 
Barrow, England. Herdman, W. A. 1905.1. 

Culture of Plaice at station of Haega- 
dalen near Trondhjem, Norway. Nord- 
gaard, O. 1909.1, 1914.1. 

Plans for increasing supply in North 
Sea. Pettersson, O. & Schneider, G. 1908.1. 
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Sole. Culture at Marine Laboratory at 
Concameau, France. ★Fabre-Domergue, 
P. & Bi^trix, E. 1901.1-1906.1. — Notice 
of this work. Coupin, H. 1905.1. 

Turbot. Early experiments with turbot 
at St. Yqast-La-Houguey France. Coste, 
P. 1861.1. 

Normal hatchings of turbot first obtained 
in 1898 at Marine Laboratory at Tatihou 
near St. Vaasi-^la-Hougue. Dantan. L. 
1905.1; Malard, A. E. 1899.1. 

Turbot successfully reared past resorp- 
tion of umbilical sac. ★Anthony, R. 

1907.2, 1908.1, 1910.1. 

Grayling culture 

Early attempts in U. S. at grayling 
culture. Clark, F. N. 1880.1; Collina, A. 
S. 1874.2; Roosevelt, R. B. & Green, S. 

1879.1. — Methods in grayling culture. 
★Henshall, J. A. 1898.1-1900.1, 1907.1. 

— Hatching grayling at the N. Y. Aqua- 
rium. Townsend, C. H. Add, 1913.4. 

Aesche or European grayling. Culture 
at Hiiningen, Alsace. Borne, M. 1878.4; 
Haack, H. 1878.2. 

Herring culture 

First artificial fertilization and hatching 
of herring. Meyer, H. A. 1879.1, 1880.1. 

— Method of fertilization. Ewart, J. C. 

1884.3. 

Mullet culture 

Rearing mullet in fresh-water at St.~ 
VaUry-sur-Somme, France. Blanchet, M. 

1914.1. 

Experiments in mullet culture at Port-de- 
Bouc, France, through rearing of fry in- 
duced to enter ponds later closed. Feddersen, 
A. F. 1869.1; Moquin-Tandon, G. & 
Soubeiran, J. L. 1865.1; Vidal, J. L. 
1866.1-1871.1. 

Similar pond culture of mullet in Ha- 
waiian Is. Moser, J. F. in Rept. U. S. 
Fish Comm. XXIII, 1897 (1898), p. clxix. 

Information on possibility of propaga- 
tion of. mullet in Florida. Ravenel, W. 

1889.1. 

Pike culture 

Various papers on European culture of 
pike {Esox lucius). Nordqvist, O. F. 
1911.2; Winkler. R. 1911.1; Michaelis, 
A. Add. 1910.1; Riicke, - Add. 1911.1. 

Pike-perch culture 

Experiments and results of artificial fer- 
tilization of pike-perch in America. Down- 
ing, S. W. 1906.1, Add. 1911.1; Mather, 
F; 1891.3; Nevin, J. 1888.1, 1889.1; 
Reighard, J. E. 1891.1-1893.2; Strana- 
han, J. J. 1894.1. 

Sander or European pike-perch {Lucio- 
perca sandra). Meihods of culture. Horak, 
W. 1876.2; Raveret-Wattel, C. 1912.1; 
Ritter, B. 1906.1. 

Culture in Finland. Huebner. A. 1898.1; 
Nordqvist, O. F. 1900.7, 1905.1, 1906.1; 
Sandman, J. A. 1899.1. — in Germany. 

Knauthe, K. 1891.7. — in Sweden. Lim- 


borg, H. 1886.1, 1899.1; 
J. 1899.8. 


Lonnberg, A* 


Salmon culture 

Atlantic salmon. {Salmo solar) prop- 
agated by U. S. Bureau of Fisheries on 
the Penobscot R., Maine, and at the Craig 
Brook hatchery and enclosures for ripening 
nearby at Dead Brook, Bucksport. 

Methods, history, etc. ★Atkins, C. G. 
1872.2-1912.1, 1874.1, Add. 1884.1- 

1914.1, also his article in Anon. 574. 
landlocked salmon chiefly at Grand Lake 

Stream, Maine. Atkins, C. G. 1876.2- 
1885.3; Buck, W. O. 1910.1; Todd, F. 

1882 . 1 . 

Pacific salmon. First hatchery of U. S. 
Fish. Comm, established by L. Stone in 
1872 on the McCloud R., tributary of Sac- 
ramento R^, Cal., at a point later named 
Baird. 

History of this station, methods employed, 
etc. ★Stone, L. 1874.3-1889.2, 1897.1. 

— Popular account. Turner, W. M. 1875.1. 
Methods employed in culture of Pacific 

salmons. General. Downing, S.W. 1901.1; 
Titcomb, J. W. 1910.1; Rutter, C. Add. 
1904.1; Schofield. N. B. Add. 1898.2; 
Stone, L. in Anon. 674. For extension of 
this, see ★O’Malley, H. in Rept. U. S. 
Fish. Comm. 1919 (1921), Append. .11, 
32 p., Doc. 879. — taking eggs by incision. 
Bower, W. T. 1906.1. — proper age at 

time of planting. Gilbert, C. H. 1914.1. 

— separating live and dead eggs by use of 
saU solution. O’MaUey, H. 1906.1. 

ing and feeding fry. Shebley, W. H* 

— burial of eggs. Babcock, J. P* Add. 

1911.1. . 

Afognak /., Alaska, or similar locality 

proposed as a national salmon park. Stone, 

L. 1893.1; Bean, T. H. 1892.9. 

European salmon. General treatises <m 
salmon culture, text in English. Ashworth, 
E. & Ashworth, T. 1853.1; Ashworth, T. 
1866.1; Fitzgibbon, E. & Young, A. 
1850.1; Ramsbottom, R. C. 185^1. 

Gen. treat., text in French. Raveret- 

Wattel, C. 1904.1. * J „ 

Various papers on methods, etc. Andrews, 
T. 1883.1; Bergasse, - 1852. 1 ; Caustier, 
E. 1907.1; Hogg, J. 1838.1, 1854.1; La 
Blanch^re. P. 1869.3; Mackenzie, F. A. 

1842.1; Mir, E. 1908.1. . 

For culture in various countries, ^ 
under British Isles, Denmark, 

France, Germany, Norway, Spam, Sweden 

and Switzerland. 

Shad culture 

American shad. (Clupea sapi^sima.) 

First shad hatched by 
South Hadley Falls, M^s., 18^- CMt. 
(Rev.) W. 1873.1; Green, S. lbiHJ.6, 

Peirce, M. P- 1880.2,.3,.4. „ 

Methods in cuUure as ^ 

S Bureau of Fisheries, chiefly up<m its 

,iefmlrf."FUhHawk:’ ^ 

'^Lookout:' Baird. S. F. 1874.27, 
wold. C. D. 1876.1; Hamlen, W. 1^»^» 

Mather. F. 1876.1.. 8; 

1874.4-1880.4; Smith, J. A. 1886.1 
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1889.5; Wood, W. M. 1884. 3, .6; Anon. 
674 . — Effect of sunlight upon eggs. Page, 
W. F. 1885.1. — Experiments upon re- 

larding development of shad. Rice, H. J. 
1884.1; Ryder, J. A. 1882.8. — Possible 
expansion of hatchery work. Worth, S. G. 

1910.1. 

Shad hatching in various localities. 

— Florida rivers, Car>", H. H. 1885.1; 

Hamlen, W. 1884.1. — in South Carolina. 
Huske, C. J. 1883.1, 1884.2. — .Y. Y., 

Cold Spring Harbor. McDonald, M. 
1884.10. — Alabama, Coosa R. Smiley. 
C. W. 1883.12. — Maine. Results of 

planting shad in Kennebec R. Smith, E. 
1889.1; StUwell, E. M. 1874.2. — Oper- 
ations at the navy yard station. Washing- 
ton, D. C. Wood, W. M. 1884.5. — Albe- 
marle Sound. Worth, S. G. 1883.2. — Op- 
erations at Havre-de-Grace, see below under 
Pisciculture, Maryland. 

Maiflsh. (Clupea alosa) Culture tn 
France. Vincent, P. 1890.1. 

Culture in Germany. Behr, S. 1879.2; 
Eckardt, R. 1878.1, 1879.4; Hoek, P. 
P. 1895.2, 1897.3, 1899.1. 

Smelt culture 

Smelt Successfully hatched from naturally 
deposited eggs by the New York Fish. 
Comm, at Cold Spring Harbor. Mather, 

F. 1886.4, 1887.4, 1895.1. — Experiments 
ofC.G. Atkins. Baird, S. F. 1875.25. 

Spanish Mackerel culture 

Various papers on culture of Spanish 
mackerel in U. S. Earll, R. E. 1883.2, 
1884.1; McDonald, M. 1884.11; Smiley, 
C. W. 1881.1; VerrUl, A. E. 1880.1; 
Wood, W. M. 1885.1. — Apparatus for 

hatching Spanish mackerel. Kite, J. A. 
Add. 1885.1. — Utility and methods of 

propagation. Moore, J. P. Add. 1898.1. 

Striped Bass culture 

Propagated chiefly at Weldon and vicinity 
of Albemarle Sound, North Carolina. For 
details see Worth. S. G. 1882.1, 1885.1, .2, 

1905.1, 1910.1, Add. 1884.2, 1903.1. 

— First propagation of striped bass by 
M. G. Holton, at Weldon, N. C. Milner, 
J. W. 1874.4. — Various items. Akers, 

G. F. 1879.1; Blackford, E. G. 1879.3; 
Green, S. 1883.1; Nomy, E. R. 1882.1, .2. 
Add. 1885.1; Bums, F. Add. 1887.1. 

For successful acclimatization in Cali- 
fornia, see Introduction, above. 

Sturgeon culture 

In this country, in spite of the increasing 
scarcity, sturgeon propagation is still In the ex- 
perimental stage. In addition to the initial 
difficulty in securing ripe ^hes of both sexes 
at the same time, which necessitates impound- 
ing with subsequent frequent infertility of eggs, 
the adhesive nature of the e gg s is an additional 
obstacle. They have usually been hatob^ in 
floating boxes and have been frequently subject 
to fungus attacks. Further difficulties have 
been met with in the tendency of the female to 
“ throw ” or violently expel all her eggs imme- 
diately when drawn from the water. TWs 
difficulty has been partially met by the inser- 
tion of a plug in the genital pore. Attempts 
at rearing the voung have been unsucces^l, 
owing to the failure of the young to eat. 


In Russia, however, on some of the rivers 
flowing into the Caspian Sea such as the Ural 
and Volga, efforts have been more successful 
and nunibers of young have been produced. It 
seems that sturgeon eggs become npe only when 
both male and female are kept together in the 
same enclosure. The naturally muddy river 
water w'as used to overcome the adhesiveness 
of the eggs. Details of this Russian work are 
given below and in a brief note by N. A. Borodin 
in the Rept. U. 8. Comm. Fish., 1919, Appendix 
III, pp. 6-7. 

First hatching in America of sturgeon by 
Seth Green in 1875 at New Hamburg, N. Y. 
Baird, S. F. 1875.34; Roosevelt, R. B. 
& Green, S. 1879.1. 

Experiments on Delaware R. at Dela- 
ware City, Del. Dean, B. 1893.6; Ryder, 
J. A. 1890.4. — Impounding sturgeon on 
Delaware R. at Bristol, Pa. Meehan, W. 
E. 1910.1. 

Experiments in Lake Champlain basin in 
Vermont. Carter, E. N. 1905.1; ★Stone, 
L. 1902.1. — on Hudson R. Green, S. 

1883.1. — on St. Clair R., Michigan. 
Post, H. 1891.1. 

German experiments in sturgeon culture 
on Elbe R. Frauen, M. 1878.1; Muller, 
T. 1879.1; Quantz, H. 1903.1 ; Jacobson, 

H. Add. 1891.1. 

Russian methods. Culture on Ural 
R. Borodin, N. A. 1885.1. 

Earliest Russian experiments in artificial 
fertilization of sturgeon. Kovalevskii, Ovs* 
jannikov & Wagner. 1870.1; Knoch, J. 

1871.1. — Comment on Knoch. Borne, M. 
1878.6. 

Various papers with text in Russian on 
successful sturgeon culture. Borodin, N. A. 
1902.1; Desnickij, V. M. 1912.1; Kuchin, 

I. B. 1910.1; Meissner, V. I. 1908.1; 
Tichenko, S. 1907.1. — Food and develop- 
ment of young. Ergomysev, N. Add. 

1914.1. — Rearing of fry. Peltzam, E. 
D. Add. 1876.1. 

Trout culture 

General treatises. Text in English. 
Capel, C. C. 1877.1; Custance, F. H. 
1898. 1 ; Green, S. & Collins, A. S. 1870. 1 ; 
Slack, J. H. 1872.1; ★Stone, L. 1872.3. 

Text in French. ★Blanchon, H. 1911.2 ; 
Diessner, B. 1902.1. 

Text in German. Mayer, J. 1876.1; 
★Vogel, P. 1898.1; Walter, E. 1906.1. 
Text in Italian. Stone, L. 1884.5. 

Methods in trout culture. Arens, C. 
1906.1; Bower, S. 1896.1; Butler, W. 
1900.1; Cheney. A. N. 1898.3, 1900.2; 
Collins, A. S. 1870.1, 1873,1, 1874.2, 
1876.1; Cummings, H. 1882.1; Dyke- 
man. J. R. 1874.1; Fullerton, S. F. 1912.1; 
Gardner, A. P. 1883.1; Gilbert, W. L. 
1894.1; ★Hein, W. 1906.1, 1907.1; Koss, 
R. A. 1883.1; L6ger, L. 1913.1; Lemmer- 
mann, E. 1897.1; Mather, F. 1872.1, 

1874.1. 1875.2; Porter. B. B. 1878.4; 
★Seagle, G. A. 1896.1, 1903.1; Seal, W. 
P. 1893.1; Stirling, J. 1883.1; Stone, L. 

1872.2. 1879.6. 1885.6; Sykes, A. 1903.1; 
Thompson, W. T. 1912.1; Langguth, T. 
G. Add. 1913.1. — Prospective returns for 
surface area in trout ponds. Raveret- 



564 


AMERICAN MUSEUM OF NATURAL HISTORY 


Pisciculture — Cont'd, 

Wattel, C. 1915.1. — Collection and use 

of wild spawn. Titcomb, J. W. 1898.1. 
— Sanitary hatching apparatus. Vincent, 
E. 1910.1. 

Earliest paper on artificial fertilization 
of trout. Jacobi, S. L. 1765.1. 

Proper food for trout and methods of feed- 
ing. Allen, G. R. 1906.1; Baird, S. F. 
1871.17. 1875.11; Clapham, T. 1880.1; 
Forbes. H. O. 1897.1; Green, S. 1876.1, 
.4, .7; Haemmerle, O. 1876.1; Lampert, 
K. 1900.1; Land, S. E. 1898.1; Nicklas, 
C. 1884.2; Overbeck, G. 1880.1; ★Page, 
W. F. 1895.1; Paige. C. L. 1910.1, .2; 
Revoil, C. 1892.1; Seemann, — 1861.1; 
Steuert, L. 1901.1; Thompson, W. T. 
1901.1; Weeger, E. 1900.1; Harz, C. 
O. Add. 1884.1. — Molluscs. Blanchet, 

M. 1912.1. — Tadpoles. Eckstein, K. 

1901.1. — Tuhifex. Fehlmann. J. W. 

1912.2; Simms, G. E. 1912.1. — Fresh- 
water shrimp, Gammarus. Mather, F. 
1897.1, .2. — Automatic arrangement for 

feeding. Rueff, A. 1876.1. — Fish meal 

as food. Embody, G. C. Add. 1914.1. 

Stocking trout streams; proper means 
with selection of fry or fingerlings, etc. 
Brackett, E. A. 1893.1; ★Evermann, 

B. W. 1905.13; Green, S. 1876.7, 1880.5; 
Holberton, W. 1883.1; Maitland, J. 
1892.1; Mather, F. 1893.1; Prince, E. 
E. 1901.2; Van Cleef, J. S. 1886.1, 1896.1; 
Wozelka-Iglau, K. 1891.1; Cheney, A. 

N. Add. 1897.1; Meehen, W. E. Add. 

1905.1. 

For trout culture in various countries, 
see below under Austria, Bohemia; British 
Isles; Denmark; Finland; France; Ger- 
many; and Switzerland. 

Whiteflsh culture 

American whitefish (Coregonus clupei- 
formis), artificially fertilized and hatched 
by U. S. Fish Oomm., chiefly on the Great 
Lakes, Detroit R., and at Northville, Mich- 
igan. Baird, S. F. 1876.11; Bissell, J. 
H. 1893.1; Bower. S. 1884.1, 1896.1; 
★Clark, F. N. 1881.1-1908.2; Curtis, J. 
E. 1884.1; Downing, S. W. 1905.1, 
1908.1; Gauthier, C. W. 1911.1; Green. 

C. K. 1899.1; Green, S. 1875.7; Metcalf, 
M. 1887.1; Parker, J. C. 1889.1; Reig- 
hard, P. 1910.1; Sterling, E. 1876.1, 
1877.3; Stone. L. 1872.6; Wilmot, S. 
1875.1; Anon. 674; Stranahan, J. j. 
Add. 1898.1. — Foodof young fish. Forbes, 
S. A. 1882. 2, .3; Townsend, C. H. 1906.3. 

EuropeskU whitefish. {Maroene). 
Chiefly in Germany and adjacent waters. 
★Borne, M. 1878.3, 1879.3; Crettiez, J. 
1906.2; Lesseux, C. 1903.1; Serlachius, 
G. A. 1898.1; Stentzel, A. 1876.1; Wen- 
gen, — 1871.7. 

“ Nordseeschndpel ” {Coregonus oxy- 
rhynchus). Surbeck, G. 1903.2. 

" Grosse or Peipus Marine ” from Bal- 
tic provinces, in Germany. Eckhardt, R. 

1875.1. 1877.1. 1878.2..3; Droscher, W. 
1901.1; Surbeck. G. 1905.4, 1907.1; 
Zur Muhlen, M. 1911.27. 


" Blaufelchen" {C. macrophthalmus) , in 
Switzerland and Germany. Haack, H. 
1878.2-1882,3; Heuscher, J. 1906.2; 
Nusslin, O. 1907.4; Schweizer, W. 1913.1;* 
Anon. 92. 

Yellow Perch culture 

Various notes on rearing in ponds, treat- 
ment of eggs in hatching, etc. BuHer, N. R. 
1906.1; Gorham, W. B. 1912.1; Robin- 
son, G. 1878,1; Worth, S. G. 1892.1. 

Various fishes cultivated 

Crappies and sunfish. Bartlett, S. P. 
1883.1; Leary, J. L. 1910.1, Add. 1911.1; 
Stranahan, J. J. 1912.1. 

Gold and red orfe. Kirsch, D. W. 1872.1- 

1876.1, 1883,1. 

Gudgeon in France. Roule, L. 1906.2. 
Tench culture in European countries. 
Nordqvist, O. F. 1895.6; Owen, R. 1860.1; 
Stropahl, E. 1906.1; Walter, E. 1906.1; 
Trybom, F. 1887.3. 


Pisciculture by Countries 

References throughout this section to 
the introduction or acclimatization of 
various fishes refer to the special section 
above. 

APBICA 

Algeria. Milianah, experiments aX. 
Liebert, F. 1864.1, .2. — Carp introduced. 
Cosson, E. S. 1862.1. 

Madagascar. Carp introduced. Dagry, 
A. Add. 1914.1. 

Natal. European trout introduced. 
Feilden, H. W. Add. 1893.1. 


ASIA 


Ceylon. WUley, A. Add. 1909.1. — 
Gourami introduced, see above. 

China. Baird. S. F. 1875.8; Borne, M. 
1 888. 1 ; Courcy, 1866. 1 ; ★Dabry de 
Thiersant, P. 1863.1 {Gen: treat.), 1872.1; 
Figuier, G. L. 1858.1; Kopsch, H. 1875.1. 
1876.1; Leonhardt, E, E. 1902.1, 1904.7, 
.17; McGowan, D. J. 1885.1 {Carp 
ture); Renard, E. 1875.1, .2; Salter, G. H. 

1874.1. 1876.1 ( Yang-Tse-Kiang) ; ScUe- 
gel, G. 1863.1; Seymour, C. 1^,J» 
Shephard. I. F. 1885.1; Smart, J., Gold- 
smith, — & Johnson, — 1884.1; Smithers, 
E. J. 1885.1 {Carp); Doolittle, J. Add. 

1865.1. 

India. Pisciculture on the Neilgher/pj 
hills. Day, F. 1868.7; Soubeiran, J. L. 
1870.3. — Marine fish farming proposed. 
Hornell. J. Add. 1912.1. ^ trout intro- 

duced, see above. 


Japan. Matsubara, A. <k 
A. 1902.1; ★Mitsukuri, K. 199^:U 
Raveret-Wattel, C. 1885.3, 1911 . 2 , Add. 
1911.1; Renard, E. 1875.1, .2. — 
Akekio, S. 1882.1. —Goldfish- 
subara, S. 1906.1, 1908.1; . Smith, H. M. 
1909.2. — Carp, gourami, and rainbow 

trout introduced, see above. 

Malay Peninsula. Malacca. Wray, 


L. 1885.1. 
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EXmOPE 

AuBtria-Hungary 

General treatises. Daday, J. 1897.1; 
Trinks, Z. 1908.1; Vogel. P. 1909.1. 

Miscellaneous papers. Bnisina, S. 
1888.1; Fitzinger, L. J. 1875. 1 ; Kottl, J. 
1880.1; Kriesch, J. 1869.1; Landgraf, J. 
1897.1; Lindes, L. 1880.14; Ortvay, T. 
1899.1; Wispaucr, J. 1880.2; Haack, H. 
Add. 1881.1. — Carp. Gasch. A. 1885.1, 

1906.1. —Pike. Horak, W. 1876.2; 

Winkler, R. 1911.1. — Black bass and 

salmon introduced, see above. 

Various localities. Salzburg, desc. 
Central Institute of Pisciculture. Bouchon- 
Brandely, G. J. 1874.1. — Canale della 

Montagna. Budden, R. H. 1883.1. — 
Vienna reports of work in Institute fiir 
Fischkrankheiten. Fiebiger, J. 1908.1, 

1909.2, 1910.1. — Einsiedel. Ganipe, 

1874.1. —Tyrol. Giglioli, E. H. 1902.1 ; 

Mayr, J. 1880.1. — Activities of the Frau‘ 
enberg Pond Culture Experiment Station. 
Haempel, O. 1908.1; Kammerer, P. 
1907.6. .9. — Carniola. Trout culture. 

Kasteliz, R. 1880.2. — Freiland. Maren- 
zeller, E. 1878.1. — Gdrz and GradUka. 

Pauletic, — 1875.1. — Gmiinden; estab- 

lishment of Franz Fischill. Zangerl, J. 

1880.1. — In the upper Danube {histori- 
cal). Naegele, A. Add. 1913.1. 

Bohemia. Kisz-Selmecz. Revay. S. 

1878.1. — Szomaldny. Rowland, W’. 

1880.1. — Trout culture. De Kav, C. 
1895.1; Fritsch, A. J. 1874.1, 1879.1; 
Raveret-Wattel, C. 1896.1; Smith, H. M. 
1907.3; Wengen, - 1876.1. 

Most extensive pond-cultural establish- 
ment in world of Prince Schwarzenberg 
at Wiitingau, description, historical, etc. 
Horak, W. 1869.1; Nicklas, C. 1878.1, 
1886.1; Susta, J. Add. 1898.1. 

Galicia. Nowicki, M. 1879.1-1880.2, 
(salmon) 1880.3. — Pond culture on the 

estate of Archduke Albrecht, in Biala. 
Gasch, A. 1883.1. 

Belgium 

General treatise. W^eigelt, C. 1903.1. 

— Other papers. Gens, E. 1891.1; Long- 

champs, S. 1884.1. — Fish ladders in 

M euse and Ourthe Rivers. Denil, G. 1909.1. 

— Gileppe Lake. Huberty, J. 1896. K 

— Brussels Botanical Gardens, experiments. 
Jagor, A. F. 1865.1; Schram, A. 1864.1. 

Catfish introduction proposed, see above. 

Luzemhourg. Raveret-Wattel, C. 

1883.1. 

British Isles 

England. Miscellaneous papers. Brett, 
A. T. 1878.1; Brougham, W. H. 1877.1, 
1878.1; Cecil, W. A. 1885.1; Friedel, E. 
1871.1; Hood, P. 1878.1; Vouga, P. 
1872.1; Manley, J. J. Add. 18W.1. 

— Herefordshire. Lloyd, J. & Symonds, - 

1868.1. 

Salmon and trout culture. Brothereon, A. 
1882.1; Buckland, F. T. 1864.1-1872.1; 
Butler, A. G. 1879.1; Chambers. W. O. 
1883.3; Jardine, W. 1856.1; Waite, E. R. 


1892.1; Webb, W’. F. 1870.1; Armistead, 
J. J. Add. 1895.1. — Attempts at restoring 
salmon in Thames R. Boulton. W. B. 
1904.1; Brougham. W'. H. 1878.2; Car- 
rington, J. T. 1876.1. — Planting Tees 

R. salmon in Swale R., Yorkshire. Hogg, 
J. Add. 1855.1. 

For work of hatching station of Lanca- 
shire Sea Fisheries Committee, at Piel-in- 
Barrow, sec Stations and Laboratories, 
under Fisheries. 

Black bass, catfish, salmon, trout, and 
whitefish introduced, see above. 

Early treatises on fish-culture, references 
in Pre-Linn, section. Bradley, R. 1721.1; 
Moore, J. 1703.1; Mortimer, J. 1707.1; 
North, R. 1713.1. — Pioneer fish culturist. 
Mascall, L. 1500.1. 

Ireland. Fennell. J. 1849.1. — Rock- 
mills hatchery; report 1907-1908. Hillas, 
A.B. 1909.1. — Lismore; salmon hatchery; 
report. Oliver, C. D. 1902.1. 

Scotland. Bickerdyke, J, 1893.1. 
— Salmon hatcheries. Calderwood, W’. L. 
1901.2. — Fish-farming. Spreoklev, H. 

1903.1. 

Salmon breeding establishment at Star- 
montfield-on-Tay, near Perth; activities. 
Ashworth. E. 1875.1; Ashworth, E.. 
Jardine. W. & Fleming. - 1856.1; Brown, 
W^ 1862.1; Buist, R. 1856.1, 1866.1; 
Duncan, J.B. 1885.1; Fleming, J. 1856.1; 
Tegetmeier, R. B. 1868.1. 

Salmon operations at Howietoun hatchery, 
at Stirling. Day. F. 1885.10. 1887.3; 
Maitland. J. R. G. Add. 1887.1. 

Stocking Loch Ard with Loch Leven trout. 
Hamilton, E. 1887.1; Lankester, H., 
Day, F. & Hamilton, E. Add. 1887.1. 

For hatching operations at Dunbar Marine 
Hatchery, and at station at Bay of Nigg, 
Aberdeen, see Fishery Board for Scotland, 
under Fisheries, Scotland. 

Carp and salmon introduced, see above. 

Wales. Roath Park hatchery. Petti- 
grew, W. W^ 1905.1. 

Denmark 

Bodahl, E. A. 1908.1; Hansen, A. M, 
1866.1; Haack, H. Add. 1881.1. — 

Salmon. Feddersen, A. F. 1870.1. — 

Odense Society; activities. Osterby, R. 

1870.1. — Limfjord; small plaice brought 
in from North Sea. Petersen, C. G. 1897.1, 

1899.1. 1901.3, 1903.1, 1909.1, .3. 1911.1. 
— Eel fry for planting. Petersen, C. G. 
Add. 1892.1. — Trout. Raveret-Wattel, 
C. 1906.1. 

Franca 

For initial efforts in fish-culture in 
France, see Historical matters, above. 

General treatises. i^Bouchon-Bran- 
dely, G. 1876 . 1 ; Brocchi, P. 1896.1; 
Bruyant, C. & Eusebio, J. 1904.1; Gauck- 
ler, P. 1879.1. 1880.1; Millet. C. 1870.1; 
Pizzetta, J. 1878.1, 1880.1; ★Raveret- 
W’attel, C. 1904.1; Rimbaud, J. B. 1869.1. 

Miscellaneous papers. Anjubault, 

P. A. 1855.1 ; Bello y Espinosa. D. 1896.1 ; 
B^raud, T. C. 1858.1; Blackwell, A. 
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1861.1; Caillaud. R. 1858.1, 1860.1, 1864.1; 
Chaine, J. 1901.2, 1903.1; Chauvin, F. 
1868.1; Cloquet, J. G. 1858.1 ; Confev- 
ron, - 1894.1; Figuier, G. L. 1858.1 (iii); 
Forcade la Roquette, - 1860.1; Jameson, 
A. C. 1867.1; Joly, N. 1866.1; Kleinert, 

— 1861.1; Pelletan, J. 1869.1; Pouchet, 

G. 1872.4; Riviere, — 1866.1; Rougon, 
J. C. 1861.1; Ruau, — 1904.1; Vibraye, 
P. 1854.1, 1855.1, 1858.1; Wallon, E. 
1864.1—1868.1. — Congress of societies of 

pisciculture. Kiinstler, J. 1897.1. 

Suggested means of repopulating French 
streams. Coste, J. J. 1857.1; Coste, P. 
1853.1; Dum^ril, A. H. 1863.1, 1866.1; 
Goll, H. 1892.1; Hubault, P. 1907.1; 
Mayre, — 1874.1-1876.1; Roule, L. & 
Caradaillac de S.-P., G. 1902.1, 1903.2, 
1905.1; Saint-Paul, G. D. 1906.1; Vol- 
merange, — 1905.1. 

Marine fish farming; chiefly through 
transformation of salt marshes into ponds 
with tidal circulation by sluices, and rearing 
in them of immigrant young fishes, chiefly 
mullet, eels and sea-basses. 

General discussions as to methods, etc., 
with especial reference to salt-water ponds 
of the Basin of Arcachon. Chauvin, F. M. 
1858.1; Coste, P. 1862.1; ★Ducastel, M. 
1879.1, .2; ★Gobin, A. 1891.1; Maude, 
A. 1858.1; Millet, C. 1856.1; Schmarda, 

L. K. 1869.1; Varigny, H. C. 1906.1; 
★Hornell. J. Add. 1912.1; Roch6, G. 
Add. 1898.1. 

Mediterranean pond^, especially estab- 
lishment of M. Vi^l at Port-de-Bouc, near 
Marseilles. ★Bouchon-Brandely, G. J. 

1878.1. 1880.1; Feddersen, A. F. 1869.1; 
Lamiral, E. 1864.1; Moquin-Tandon, G. 
& Soubeiran, J, L. 1865.1; Vidal, J. L. 

1866.1. 1867.1; WaUut, C. 1863.1. 

Piscicultural activities in various 
localities. Yonne {Dept.) Bert, P. 1871.1. 

— Biarritz, establishment of M. Silhouette. 
Bertrand, M. 1873.1. — Manche {Dept.) 
Besnou, L. 1861.1; Sivard de Beaulieu, G. 

1854.1. — Somme {Dept.) Blanchet, M. 
1914.1; Carpentier, E. 1911.1; Dubois, 

M. 1891.1, 1895.1; Lefebre, A. 1887.1, 

1893.1. — Laboratories at Quillan and 
43e8se {Aude). Bouffet, - 1889.1, Add. 

1894.1. — Paris. Bouvaist, - 1889.1. 
In catacombs. Guei*ne, J. 1897.2. — Ain 
{Dept.) Broca, P. P. 1890.1. Establishment 
at Gremaz. Raveret-Wattel, C. 1882.1, 

1887.1. 1889.3, 1893.3. — VaUSaint- 

Germaine; visit to. Bruyfere, H. 1910.1. 

— Aisne R. Caron, C. 1865.1. — Vosges. 
Chevreuse, A. 1867.1; Chevreuse, E. 

1868.1. — Haute Loire, Lac Saint-Front. 
De Causans, - 1885.1; Comarmoud, 
Add. 1853.1. — Meurthe-et-Moselle {Dept.) 
Delaval, A. 1899.1; Drouin de Bouville, 
R. 1901.1. — Marne. Delouche, - 1870.1. 
— Bouches-du- Rhone. Derb^s, A. 1856.1. 

— Eure. D’Halloy, L. 1885.1; Raveret- 

Wattel, C. 1895.5. — mrauU. Figuier, 

G. L. 1858.1 (v); Gavini. - 1860.1; 
Gervais, F. L. 1861.1, 1862.1, .2, 1864.2- 

1866.1. — Retoumemer, activities at. 


Gail, - 1907.1. — University of Grenoble. 
Piscicultural activities. Galbert, A. 1893.1, 

1896.1, 1902.1; L6ger, L. 1904.2, 1905.5, 

1907.2, 1909.2, .3, .4, 1910.1, 1913.2; Per- 
rier, L. 1909.1, Add. 1914.1. — Deux- 

Skvres. Gelin, H. 1911.1. — Establish- 

ment founded by M. Devevey, at Belfaud. 
Gremaud, A. 1881.1. — Normandy. 

Haack, H. 1872.2; Moucheron, - 1897.1. 

— Limoges. Joly de Sailly, — 1901.3. 

— Cadillac-sur-Garonne. La Blanch^re, P. 

1868.1. — Results of experiments at Main- 

tenon {Eure-et-Loir) . Lamy, I. 1866.1; 

Rabot, - 1861.1. — Puy-de-D^me. 

Lecoq, H. 1861.1; Rico, B. 1869.1, 

Add. 1876.1; Rougane de Chanteloup, - 

1875.1. — Haute-Savoie,Faucigny. Morel- 

Fredel, - 1899.1. — Seine-lnfhneure. 

P6ron, A. 1858.1; Raveret-Wattel, C. 
1893.4, 1894.1. — DauphirU. {Pond 

culture.) Pion-Gaud, P. 1904.1; Pion- 
Gaud.P.&Lavauden.L. 1904.1. — Cd/e- 
d'Or. Ramelet, J. 1896.1. Dijon. Lavalle, 
J. 1854.1. — Pas-de-Calais. Raveret- 

Wattel, C. 1880.3; CUgny, A. Add. 

1907.2. — Piscicultural activities of the 

University of Toulouse. Roule, L. 1904.3, 
.4; Roule, L. <fe Audig6, J. 1905.1; Zacha- 
rias, E. O. 1905.4; — Toulon. Turrel, 

L. 1878.1. Lozkre{Dept.)', early activities. 
Valantin,- 1855.1. ^Avilliers; establwh- 
ment of M. de Selve. Wallut, C. 1867.1. 

— Oise. Zo6ga, F. L. 1859.1. 

Various fishes cultivated. Blackha^s, 

catfish, gourami, salmon, trout and whitefish 


introduced, see above. 

Allis shad culture. Vincent, P. 1890.1. 
Cultivation of turbot at marine laborato^ 
near Saint- Vaast-La-Hougue. Anthony, R» 

1907.1-1910.1; Malard, A. E. 1899.1. 

Salmon and trout culture. C^mont, A. 
1850.1; Caustier, E. 1907.1; Crettiez.J. 
1906.1; Denys, R. 1894.1; Drouin de 
Bouville, R. 1908.3; GiUet de Grand- 
mont, A. 1863.1..2,.3; Hesse. E. 1908.1, 
Jousset de Bellesme, G. 1901.1; Eefebre, 
A. 1896.1, Add. 1886.1; L4ger, L. 1905.4, 
1910.3; Marchand, E. 1899.1; Femer, n. 
& Guyon, J. 1906.1; Ravere^Wat^l, O. 
1885.3; Rico, B. 1874.1; Kunstler, J. 
Add. 1889.1. 1893.1,1893.2. 


Germany 

General treatises. Biermann, A. 
5.1; Reider, J. E. 1825.1; SkoW' 
lek, F. 1904.1. , — <rea(we. 
;ntzl, A. L. Pre-Linn. 1680.1. 

liaceUaneou* papers. Arena, 

3.1; Behr. S. 1877.1, 1879.3: By- 
m, C. 1864.1; Delius, A. 1874.1, 
nhardt. E. E. 1905.7; Mobms. K. A. 

.1: Muller, - 1879.1; SchjemeM,^. 

Sichter, W. 1906.1 ; ,WaI^, E. 

. Wirth, F. 1871.1: 

1765.1; Haempel, O. Add. 1914.1, 

litz, J. G. Add. 1773.1. 

ih-cultural establishments. Bei^ 

V At. Vincitcueira, D. 1889.1; L6nn 

r Rhine. Lauterbom, ^ lyw.i 
of establishments, 187S. Wengen, - 

. 2 . 


.1 
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HUninoen station in Alsace near Baden, 
establish^ by French Gov't in 1860, first 
public establishment. — Activities, etc. 
Bulach, H. 1878.1; Haack, H. 1871.3, 
1872.1. 1875.1, 1878.2..5, 1904.1; Pouchet, 
G. 1856.1; S6r4. E. 1868.1; Winckler, T. 
1874.1; Anon. 624. — Historical notes on 
HUningen. Coste, J. J. 1850.1; Coumes, 

— 1862.1; Detzem, - & Berthelot, S. 

1851.1. 

Piscicultural activities in various locali- 
ties. — MecklenburgSchwerin. ..Alten- 
burg, - 1868.1 (Boitzenburg) ; Briissow, - 

1877.1. — Saxony {Kingdom). Becker, H. 

1901.1; Rohr, J. B. Add. 1772,1. — 

Shaalsee, need for establishment. Droscher, 
W. 1908.1. — FTeser Hapke, L. 1876.1- 

1913.1. — Fischzuchtverein of Ohrdruf, 
Saxe-Coburg-Gotha. Lindeman, M. 1878.1. 

— Thuringia. Rotteken, F. 1878.1. 

— WUrttemberg. RuefF, A. 1872.1. — 

Hesse. Schultze, J. 1914.1. — Main R. 
Surbeck, G. 1904.3. 

Baden. Buchenberger, A. 1888.1, 
1903.1; Haldenwang, A. 1879.1. 1880.1; 
Rottra, F. 1877.1; Wengen, - 1871.5 
{Freiburg) ; Anon. 82. 

Bavaria. Heckenstaller, - 1879.1, .2, 
1880.1; Heuaoher, J. & Hersche, - 1902.1; 
Anon. 71. — Landwirthschaftlichen-Verein, 
activities. Fraas, C. N. 1854.1. — 

Milhltkal; activities, 1907-1908. Hein, W. 
1908.3. — Kuffer's station at Munich. 

Kuffer, J. B. 1861.1; Oppermann, - 

1867.1. — Simbach. Anon. 61. 

Prussia. Dumreicher, A. 1868.1; 
Lons, H. 1908.1; Nadmorski, - 1882.1; 
Seelig, F. W. 1897.2; Seelig, G. 1877.1. 

— Engelstein. Ackerhof, A. D. 1880.1. 

— Feldberg, Taunus. Baumbach, F. 

1880.1. — GremsmUhlen at Eutin. Bruhns, 

E. 1877.1, 1878.1; Simmermacher, G. 

1883.2. — Hiilsberg at LUttringhausen. 
Chevalier, P. 1879.1. — Lakvcitz near 
Berlin. Cremer, J. 1897.1. — Schleswig- 
Holstein. Dallmer, E. 1878.2. — Sandfort, 
near OsnabrUck. Hannover Prov. Jaff^, 
S. 1895.1 t- 18^6.S; Raveret-Wattel, C. 

1897.1. — Danzig: activUies 1873-1874- 
Liebeneiner, — 1875.1. — Rhine Provinces. 
PoUen, F. P. 1870.1. 1871.5. —Brunswick, 
Michaelstein. Raveret-Wattel, C. 1895.3. 

— Silesia. Schikora, F. 1903.1; Stentzel, 
A. 1879.1. Trachenberg, activities. Hoff- 
bauer, C. 1899.1, 1901.2, 1903.1, 1912.1. 

— Schleusingen. Schmidt, - 1869.1. 

— Pomerania. Blankenburg, - 1879.1; 

Bodin, T. 1879.1. — Carp ponds of 

Niederlausitz. {Nether JLusatia). Vecken- 
stedt, E. 1877.1, 1880.1. 

Salmon and trout culture. Ahlers, 
C. 1900.1; Arbenz, E. 1896.1; Becker, 
H. 1901.1; Bettoni, E. & Vinciguerra, D. 
1889.1; Bieler, G. A. 1880.1; Boitenx, L. 
1911.1; Borne, M. 1877.1, 1878.4; 
Capelle, H. 1908.1; Cligny, A. 1906.3; 
Dallmer, E. 1878.6, 1879.1; Giesecke, E. 
1901.1; Grimm, O., Henking, H., Levin- 
son, C. & Trybom, F. 1905.1; Haack, H. 

1871.2, 1879.4, 1880.2, .8, .5. 1882.2, .3; 

Heckenstaller, — 1879.1, .2; ^Hoek, P. P. 


1910.2; Jaff6, S. 1895.1-1896.3, 1897.1; 
Knauthe, K. 1896.5; Ktichenmeister, 
G.F. 1861.1; Kunkel,- 1884.1; Laer, W. 
1863.1; Metzger, A. 1878.1, 1879.2; 
Rhein, - 1867.1; Riedel, - 1873.1; Stadel- 
mann, - 1867.1; Stephan, - <k Kuffer, 
J. B. 1877.1; Steuert, L. 1898.1, 1901.2; 
Stone, L. 1873.1; Trybom, F. 1910.1; 
Weigelt, C. 1896.2; Wengen, - 1877.1, 

1878.1. 1879.1, 1880.1. 

Black bass, carp, catfish, salmon, shad, 
trout, and whitefish introduced, see above. 

Iceland 

First hatcheries established at Reynivellir 
and Thingvellir for salmon and trout, re- 
spectively. Thorarinsson, B. S. 1889.1. 

Italy 

Black bass, carp, catfish, gourami, 
salmon, sunfish, trout, arid whitefish in- 
troduced, see above. ^ 

Definite localities. Lake Maggiore. 
Andrea, M. 1901.1. — Verona. Betta, 

F. E. 1861.1, 1862.1. —Ticino. Calloni, 
S. 1886.1. — Naples. Costa, A. 1864.1. 

— Bergamo. Gervasoni, T. 1899.1. — 

Lake Trasimano. Misuri, A. 1915.1. 

— Lake Ossolani and Lake Valdostani. 

Monti, R. 1903.1. — Cuneo. Remondino, 
C. 1915.1. — Sicily. Vinciguerra, D. 

1896.1. — Brescia station. Bettoni, E. 

Add. 1886.1. — Torbole station. Cane- 

strini, A. Add. 1914.1. — Torre di Zuino 
{Fruili). Levi-Morenos, D. Add. 1903.1, .2. 

Marine fish farming of Lagoon of 
Comacchio. Accounts of the extensive 
fisheries, chiefly eel, but also including 
mullet and smelts. Bellini, A. 1899.1- 
1911.1; Bettziech, J. 1869.1; Bullo, 

G. S. 1891.1; ★Coste, J. J. 1866.1, 
1866.2; Friedlander, E. 1872.1; Gobin, 
A. 1891.1; ★Henking, H. 1908.1; Jacoby, 
L. 1880.1; Montanus, E. 1911.1; Proli, 
P. P. 1761.1; Raveret-Wattel, C. 1907.1; 
Schiemenz, P. 1908.1; Spallanzani, L. 
1797.1; ★Homell, J. Add. 1912.1. 

Marine fish culture in vicinity of Venice. 
Moretti, S. 1887.1; Nardo, G. D. 1864.1, 
1873.1; Ninni, A. 1887.1. 

Marine fish ponds of the ancient Romans, 
refs, in Pre-Linn, section. Agrippa, H. C. 
1569.1; Columella, L. J. 1472.1; Sal- 
lengre, H. 1724.1; ★Varro, M. T. 1472.1, 

Miscellaneous papers. Besana, G. 
1897.1-1908.2; Bettoni, E. 1894.2; 
Bettoni, G. 1899.1; Filippi, F. 1853.1; 
Levi-Morenos, D. 1895.1, 1912.1; Maz- 
zarelli, G. F. 1903.1, 1905.1; Meschinelli, 
L. 1897.1; MoUn, R. 1860.3; Orsenigo, 
L. 1912.1; Plehn, M. 1908.1; Solla, R. 
1895.1; Supino, F. 1909.3 (carp), 1*910.3; 
Anon. 123; Costantini, L. Add. 1903.1; 
Vincenzio di Eugenio, V, Add. 1903.1. 

— Early ref. Abbondio, G. Pre-Linn. 

1715.1. — Piscicultural societies. Gar- 
ganico, P. 1865.1; Negri, L. 1874.1. 

Netherlands 

General accounts. Bont, M. J. 1863.1, .2, 

1867.1. 1873.1; Duparc, H. M. 1854.1. 
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Pisciculture — Coni'd, 

Miscellaneous papers. Pollen, F. P. 

1870.1. 1871.5; Snellen von Vollenhoven,— 

1854.1; Winkler, T. C. 1857.6; Anon. 
325; Haack, H. Add. 1881.1; Mulier, W. 
Add. 1900.1. — Piscicultural establish- 

ments. Bettoni, E. & Vinciguerra, D. 

1889.1. — Establishment of J. A. Op de 
Macks, at Velp. Op de Macks, J. A. 
1870.1; Anon. 600. — Societies for pisci- 
culture. Anon. 519. 

Anchovy culture. Hoek, P. 1891.2; 
Hoek, P. & others 188^.1; Redeke, H. C. 

1913.1. 1914.1. — Carp culture. Hoek, P. 

1896.1. — Salmon introduced, see above. 

Norway 

Various papers. Aargaard, B. 1912.1; 
Schmidt, P. 1866.1; ★Wergeland, N. 
1880.1, .2. 

Experiments in keeping fishes in an im- 
pounded inlet of the sea. Hetting, M. G. 
1873.1; Rasch, H. H. 1869.1, 1872.1. 

Plaice culture at Trondhjem Station. 
Nordgaard, O. 1909.1, 1914.1. 

Salmon culture. Archer, A. 1877.1, 
1879.1; Landmark, A. 1897.1, 1909.1; 
Nordgaard, O. 1896.1. 1897.1. .2. 

Marine Fish Hatchery at Flddevig near 
Arendal. — Activities; chiefly hatching of 
cod. Dahl, K. 1906.1, .2, 1909.2; Dahl, K. 
<fe Dannevig, G. 1906.1; Dannevig, G. M. 
1885.1-1911.2; Rognerud, C. 1889.1. 

— Foreign comment, notes, etc., on this 
work. Baudouin, M. 1897.1, .2; Cori, 
C.J. 1906.3; Loisel, G. 1913.1; Raveret- 
Wattel, C. 1890.1, 1906.2; Redeke. H. C. 
1907.1; Smith, H. M. 1907.3. 

Portugal 

Mello de Mattos, J. 1894.1; Nobre, A. 

1893.1. 

Russia 

General treatises, text in Russian. 
Chm^Ievskij, Gracianov, Hindze & others. 
1907.1; Venyaminov, N. 1876.1. 
Miscellaneous papers. Arnold, J. N. 

1905.1. 1906.1; Bauer, P. 1892.1; 
Borodin, N. A. 1905.1; Chodnew, S. 
1872.1; Grimm, O. 1882.1 ; La Blanch^re, 
P. 1877.3; Sodoffsky, W. 1858.1; Sou- 
dak^vicz, T. 1873.1, 1876.1; Zograf, 
N. Y. 1894.1, 1895.2; Anon. 670; Haack, 
H. Add. 1881.1. 

Piscicultural stations. Knoch, J. 1869.1. 

— Station of Nikolak. Foundation by 

Wrassky. Borsenkow, J., Usow, S. <fe 
Rouillier, C. 1859.1. — Activities of 

station. Doppelmair, G. G. 1906.1; 
Grimm, O. 1905.1; Lebedintsev, A. A. 
& Eglit, P. I. 1907.1-1909.1 ; Soudak^vicz, 
T. 1876.1; Voelkel, P. 1870.1. 

Black b^s and brook trout introduced, 
see above. For culture of sturgeon, see like- 
wise. 

Vskrious localities. Astrachan. Kav- 
raiskii, T. T. 1913.1; Mitropolskif, S. 

1907.1. — Mogilev. Kozubov, V. 1902.1. 

— Ural region. Kuchin, I. B. 1909.1, .2, 
1910.1, .2. — Nijni-Taguilsk. MalischefT, 
P. 1856.1. — Herring in Volga R. Mitro- 


polskil, S. 1909.1. — Lapland, Kusomen, 
Randelin, O. 1885.1. — Poland. Raveret- 
Wattel, C. 1884.2; Strzelecki, A. <fe 
Baratydski, L. 1877.1. — Baltic provinces. 
Zur Mtihlen, M. 1908.1. — InGovemments 
of Grodno, Kovno, and Vilna. Anon. 223. 

Finland. General treatises. Edlund, 
G. W. 1884.1, 1886.1; ★Holmberg, H. J. 

1860.3. 

Miscellaneous papers. Buhse, F. A. 
1862.1. .2; Dahlberg, A. 1897.1; Hilde- 
brand, W. 1897.1; Jalkanen, J. 1893.1; 
Jernstrom, L. A. 1871.1; Juselius, - 
1905.1; Malmgren, A. J. 1869.1 (^History)’, 
★Nordqvist, O. F. 1890.1-1914.1; ★Sand- 
man, J. A. 1892.1-1911.1, 1903.1; Schnei- 
der, G. 1904.20; Sjogren, A. J. 1828.1; 
Tiberg, H. V. 1896.1 ; Tiburtius, T. 1894.4 ; 
Werner, - 1883.1. 

For fish-culture experiments on lakes of 
Ev&is, see Stations & Laboratories, under 
Fisheries. 

Various fishes cultivated in Finland. 
— Perch. Huebner, A. 1898.1. — Carp. 
Sandman, J. A. 1892.4. — WhitefUh. 

Serlachius, G. A. 1898.1. — Grayling. 

Steuert, L. 1900.1. — Eel. Trybom, F. 
1893.1. — Salmon and trout. Buhse, 

F. A. 1862.2; Gronvall, A. J. 1892.1; 
Meyer, - 1899.1; Nordqvist, O. F. 1892.1, 
1893.5, 1895.5; Sandman, J. A. 1895.6. 


Spain 

General treatises. Graells, M. 1864.1, 
1867.1; Wicht, V. 1905.1. 

Miscellaneous papers. Fernandez de 
los Senderos, F. 1850.1; Sauvage, H. E. 
1889.3; Sagra, R. 1857.1; Villars, B. 
1885.1; Nava y Caveda, H. 1878.1. — 
Salmon and trout at Piedra. Muntadas, F. 
1869.1-1889.1. 

Sweden 

General treatises. Cedarstrom, G. C. 
1857.1; Limborg, H. 1880.1; Malm,A.W. 

1860.3. ^ 
Miscellaneous papers. Bjorkmann, 

1785.1; Lindstedt, P. 1911.1; Lonnberg, 
J. 1905.1, .2; Raveret-Wattel, C. 
1906.2; Trybom. F. 1903.4; ^ Widegren, 
H. 1865.1; Haack, H. Add. 1881.1. 

— Finspong. Lundberg, R. i^Ol.l. -- An- 
'hoda Society, activities. Nordqvist, U. r- 

1906.4, 1910.2,.5, 1911.1. 1913.1. —Eng- 

’Isberg. Schneider, G. 1909.3. u « 

Various fishes. — Perch. 

J. 1899.8. ^Carp. Trybom, F. 18»7.l. 

— Salmon. Malm. A. ilon'l’ 

Videgren. H. 1865.3; Yhlen. G. 1880.2. 

Early aUempts at cultivation confining 
iduUs in submerged boxes ' 

.und.C.Fr. 1761.1,1765.1, Add- 1761.1. 

Switzerland 

Miscellaneous and genef^. Asper, G. 

890.1, 1891.1 {Gen. treat.) \ , 

J Hausser, - 1894.1; . 

flfto 1 1896 1: Lo68, a. 1869.1 loou.i, 

^ ‘ • A 1891 12 3' Rochette, G- 

^lenzieux, A. 1 o91.1,.^mO, i _ iqqa i • 

SfiSl* ★Schoch. G. 1874 . 1 -ioyo.i, 
rSurbeck G. 1908.4, 19U.4,.7: Thoulet, 

. 1890.1; Vouga, P. 1872.1; "VVattenwy , 
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F. (n. d.]; Wirth, F. 1893.1; Anon. 
762. 

Salmon and trout culture. Blanc, H. 
1891.1-1899.2; Goll, H. 1887.1 ; Heuscher, 
J. 1904.1; Steuert, L. 1898.1; Wengen, 
~ 1869.1; Anon. 84. 

Salmon, trout, and whitefish introduced, 
see above. 

PiscicuUural establishments. Bettoni, E. 
& Vincigeurra, D. 1889.1; Bystrom, C. 
.1864.1. 

Various localities. Vaud (Canton). 
Chatelanat, H. 1880.1; Chavannes, A. 
1865.1; Matthey, L. 1880.1; Nicati, C. 
1874.1; Anon. 230. — Neuchdtel. Fuhr- 
mann, 0. 1903.4. Arnon. Junod,- 1854.1. 

— Zurich. Maendli, - 1890.1. — Schaff- 

hausen. Moser-Ott, - 1880.2. — Lake- 
Geneva. Raveret-Wattel, C. 1890.3; Vau- 
cher, A. 1880.1. — Glarus. Schmid, C. 

1885.1. — Erlach. Simmen, T. 1868.1. 
— Lake of Lucerne, and Reuss R. Wey, A. 
1887.1; Winkler,. J. 1890.1. — Zug. 
Weiss, - 1890.1. 

Turkey 

Constantinople. Lindes, L. 1880.11. 

NORTH AMCaiCA 
Alaska 

Chiefly salmon operations. Bean, T. H. 
1911.7; Bower, W. T. 1911.1; Evermann, 

B. W. 1905.11; Raveret-Wattel, C. 
1915.3. 

Canada 

Salmon operations. Cochran, F. 1876.1 
(N ova Scotia) ; Philips, B. 1875.7; Todd, 

F. 1882.1 (Restigouche R.) ; Vibert, P. 

1876.1. 

Various localities. — Nova Scotia. Mel- 
iish, J. T. 1879.1; Sinclair, - 1867.1. 

— Neiofoundland. Philips, B. 1874.2. 
Miscellaneous items. Bean, B. A. 1889.4; 

Goode, G. B. 1883.16; Prince. E. E. 
1900.1; Whitcher, W. F. 1883.1; Found, 
W. A. Add. 1912.1. 

United States 

For introduction of caip, Rhine salmon, 
shad, and European whitefish, see above. 

Historical papers relating to the beginning 
development of fish-culture in the United 
States. Austin, A. 1900.1; Cheney. A. 
N. 1898.4; GarUck, T. 1884.1; ★Goode, 

G. B. 1881.2; Kinder, 1879.1; ★Milner, 
J. W. 1874.4; Potter. E. D. 1891.1; 
Roosevelt, R. B. 1878.1; Nevin, J. Add. 
1911.1; Stone, L. Add, 1898.1. 

Alabama. Shad culture. Cooper, M. 
A. 1874.1; Daniel!, W. C. 1874.1; Smiley, 

C. W. 1883.12. 

Arkansas. Trout exps. Hyerson, P. 

1891.1. 

California. Miscellaneous. Bean, T. 

H. 1911.4; Borne, M. 1875.5; Hooper, 

E. J. 1876. 2, .8; Raveret-Wattel, C. 

1898.1; Reed, C. F. 1870.1; Ward. E. 

D. 1900.1. 

Acclimatization of carp, shad, striped 
bass, etc. ★Smith. H. M. 1896.3. 


For salmon operations, chiefly on McCloud 
R. at Baird, see Salmon culture, above. 

District of Columbia. Central station, 
report of operations. McDonald, M. 
1884.8, 1885.3. — Operations at navy yard 
station, report. Wood, W. M. 1884.5. 

Florida, Misc. Fisher, F. B. 1882.1. 
-Suitability of Biscayne Bay as site for 
marine hatching station. Smith, H. M. 

1896.2. 

For shad operations, see Shad culture, 
above. 

Indiana. Miscellaneous. Bean, T. H. 
1911.9; Philips, B. 1874.2; Wilson, C. 
A. 1883.1. — Trout culture. Langguth, 

T. G. Add. 1913.1. — The beginning of 

some state fish hatcheries. Miles, G. W. 
Add. 1913.1. 

Iowa. Miscellaneous. Evermann, B. 
W. 1894.4; Mosher. A. A. 1885.1 ; Pettit, 
H. W. 1865.1. 

Kansas. New fish hatchery. Dyche, 
L. L. Add. 1914.1, .2. 

Maine. Miscellaneous papers. Bean, T. 
H. 1891.12; Boardman, S. L. 1863.1; 
Philips, B. 1874.2. — Introduction of 

Great Lakes whitefish. Buck, H. H. 1883.1. 

— Introduction of black bass. Page, G. S. 

1881.1. 1885.1. 

For propagation of Atlantic and land- 
locked salmons, see Salmon culture, above. 

Maryland. Delaware R. operations, 
chiefly shad propagation at U. S. Fish 
Comm, station at Havre de Grace. Clark, 
F. N. 1885.2; Grabill, L. R. 1887.1; 
Hamlen. W^ 1884.1, 1885.1, 1886.1; Low, 
"W. F. 1885.1; Meehan. W. E. 1908.1; 
Piepmeyer, L. W. 1885.1; Ravenel, W\ 

1889. 2.. 3; Slack, J. H. 1874.1; Taylor, 
F. W. 1883.1. 

Shad operations at Fort Washington, on 
the Potomac R. Babcock, W. C. 1885.1, 
1886.1; McDonald^ M. 1885.4, 1887.9, 

1889.3. . 4. — on Chester R. Kent, A. 

1876.1. 

Massachusetts. Miscellaneous papers. 
Bean. T. H. 1911.13; Dexter, E. 1870.1; 
Gilbert. W. L. 1882.1; Hyde. J. F. 1874.1; 
K., J. N. 1878.1; Peabody, G. A. 1863.1; 
Shattuck, L. 1835.1; Belding, D. L. Add. 

1914.1. — Early citation in Kalm, P. 
1761.1 of transplanting herring" from 
one river to another. Brewer, W. H. 1874.1. 

For propagation of cod at Woods Hole, 
see Cod culture, above. 

Michigan. Miscellaneous papers. 
Bean. T. H. 1891.13; Bower. S. 1910.1 
(Rainbow troxU) ', Dickerson, F. B. 1904.1; 
Golcher, W. 1877.1; Post, H. 1894.1. 

— Bass. Reighard, J. E. 1906.1. 

See also above under Whitefish culture 
for operations in Michigan. 

Missouri. Introduction of rainbow 

trout. McDonald, M. 1887.1, 1890.1. 

— St. Louis, Forest park fish culture. Anon. 

169. 

Montana. Stocking streams. Crosby, 
J. S. 1883.1. — Grayling culture. Henshall, 
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Pisciculture — ConVd. 

J. A. 1907.1. — Need for fish-way in 

Pend d'Oreille River. Waterbury, E. B. 
& others. 1883.1. 

Nevada. Bean, T. H. 1911.14. — Carp 
introduced. Pasco, I. D. 1882.1. 

New Hampshire. Miscellaneous 
papers. Bean, B. A. 1892.4; Bean, T. H. 
1890.20; Philips, B. 1875.6; Webber, S. 

1878.1, 1879.1. — Nashua R., stocking. 

G. . A. F. 1877.1. — Setting out landlocked 
salmon. Hodge, E. B. 1§85.1. 

New Jersey. Trout culture. Clarke, 

H. R. 1885.1. — Fish protection. Froth- 

ingham, H. P. 1897.1. — Pond culture. 

Hughes, S. E. 1882.1. — Navesink R., oper- 
ations. Mason, H. W. 1882.1. — Plant- 
ing of salmon. Peirce, M. P. 1877.2; 
Slack, J. H. 1874.2, 1876.1. 

New York. Miscellaneous papers. 
Cheney, A. N. 1897.1, 1898.3, 1900.1; 
Evermann, B. W. 1904.6; Green, S. 

1872.1, 1874.4; Lambert, T. S. [n. d.]; 

Holland, F. H. 1868.1; J.. I. Q. 1874.1 

{trout)’. Way, J. H. 1880.1. 

Various localities. — Lake George. A., 
J. 1876.1. — Lake Champlain. Baird, 

S. F. 1875.36; Edmunds. M. C. 1874.1; 
Stone, L. 1902.1. — Westmoreland. Hal- 
lock, C. 1874.1. —Cold Spring Harbor. 
McDonald, M. 1884.10; Mather. F. 

1885.2-1889.3; Otsego Lake. Phmney, 
E. 1880.1, .2, .4. — St. Lawrence reservation. 
Strough, A. B. 1902.1. , , 

Yellow perch from Skaneateles introduced 
into Otisco Lake. G., W. 1841.1. — Annual 
reports of state fish culturist. Bean, T. H. 

1907.2, 1911.3, Add. 1910.1, 1911.1. 

— State hatcherieSt report, 1904-1906. Law- 
rence, J. D. 1904.1. — Removal of lam- 
preys from interior waters. Surface, H. 

A. 1899.1. ^ 

Atlantic salmon introduced, see above. 

See also above under Smelt, and Stxirgeon 
culture. 

North Carolina. Opening Broad River. 
Core, F. 1884.1. —Planting of bass. 

StnUey, C. W. 1883.6. 

See also above under Striped bass culture. 

North Dakota. Barrett, W. W. 


1900.1. 

Ohio. Varia. — Castalia Springs. 
Baird, S. F. 1874.6. — SuitabU i^ers 

for trout. Evermann, B. W. 

— Practicability of eel planting. Phiups, 
B. 1878.3. — Impropriety of planting 

whUefish off Cleveland. Sterling, E. 1883.1. 


Oregon. Salmon hatcheries. 

C. I. 1884.1; Walker. C. H. 
— Clackamas R. salmon 
turns. Hubbard, W. F. 1880.1; 

L. 1879.3. — Rogue R. oper<Uioi^. 


Finely, 

1885.1. 

opera- 

Stone, 

Pratt, 


K. B. 1880.1. — Hood R. Smith, E. L. 


1887.1. 


Pennsylvania. Miscellaneous papers. 
Bean, T. H. 1892.12, 1910.10; Jam^, 
B. W. 1896.1-1902.1; Meehan, W. 
E. 1900.1-1907.1; Nixon, P. 1874.1; 
Wetherill. C. Add. 1901.1. —Fishways. 

4 


Worral, J. 1875.1, 1876.1. — Trout culture. 
History. Meehan. W. E. Add. 1897.1. 

Rhode Island. Stockings waters with 
fresh-^ater fishes. Anon. 525. 

Texas. San Marcos station, activities, 
description, etc. Leary, J. L. 1904.2—1912.1. 

— Carp culture. Yoakum, F. L. 1883.1. 

Utah. Eel introduced. Baird, S. F. 
1874.24. Salt lake. Perrin, M. L. 1874.1. 

— Panguitch and Bear lakes. Siler, A. L. 

1884.1. — Large-mouthed black bass. 

Sharp, J. Add. 1898.1. 

Vermont. Report, 1857. Marsh, G. 
P. 1857.1. 

For operations in Lake Champlain, see 
Sturgeon culture above. 

Virginia. McDonald, M. 1876.1, 
1880.2; Calif, trout in Roanoke R. 1884.1; 
Spanish mackerel investigations at Cherry- 
stone. 1884.11; Trout station, Wythe- 
ville. 1887.8, 1889.2. 

Wisconsin. Bean, T. H. 1891.24; 
Hoy, P. R. 1876.1. — Muscallonge. 

Nevin, J. 1902.1. 


SOUTH ABIEBICA 


Argentina. First fish-hatchery in South 
America establish^ at Lake Nahuel Huapi. 

Titcomb, J. W. 1906.1. 

Introduction of American fishes; _ trouts, 
and salmons. Lahille, F. 1905.1; Titcomb, 
J. W. 1910.1; Tulian, E. A. 1910.1, Add. 

1911.1. 

Brazil. Ihering, R. 
duction of carp. Couchman, J. W. 1883.1. 

Chile. PiscicuUural activities. Golusda. 


P. 1912.1-1912.6. , 

Introduction of California sal^n and 
saibling. Albert, F. 1902.1. 1906.1, 1907 1, 
CerdTj. 1885.1; Sage. C. 1912.1; Smith, 
W. A. 1897.1. — French fishes. Jousset 

de Bellesme, G. L. Add. 1888.1. , 

Introduction of goldfish into nvers. 


Lataste, F. Add. 1894.1. 


OCBANICA 

Australia. Victoria. AUport, C. l^-l- 

— New South Walee. Gale, 

Plaice and soU ” 

Australia. Dannevig. H. C. 1902.^ 

Macquaria australwim and rtr and 
fluviatUis transplant^ in N.S. W^a^ 
Queensland. Stead, D. G. 1914.1; O Con 

the vari^ salmon, 
and trouts, and whiUfish, see above. 

Dutch Bast inmes CuUivat^^ of 

873^";- 

Sorkom. TV: isll ■ Spall, P. W. 
18^44 1| ISOS#!* 

Hawaiian Is. Native pond culture. Cobb, 

NewTe^and. 

Creighton, R- J- .'^and whiUfish 

— Salmon, European trout, anu 

introduced, see above. 
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Philippine Is. Pond culture. Radcliffe, 
L. 1912.3. — Black bass introduced, see 

above. 

Tasmania. Salmon and trout introduced, 
see above. 

PLANKTONIC FAUNA 

ComprUinsr pelagic ova and larvae of 
maiine Teleoetean flehes 

For all literature on non-pelagic eggs, see 
Ova and ovum. 

Pelagic Larval PiBhes 

Descriptions of various pelagic larvae. 
★Agassiz, A. 1878.1, 1883.1, 1886.1; 

★Agassiz, A. & Whitman, C. O. 1886.1; 
Ryder, J. A. 1887.2. 

Miscellaneous papers. Borodin, N. A. 
1903.1; Damas, D. 1909.2; McIntosh, 
W. C. 1890.4; Nordqvist. O. F. 1914.1; 
Pycraft, W. 1912.1. 

References to early developmental stages 
of larvae of non-pelagic forms unit be found 
under the fishes in the last section, under 
Embryology. 

Metamorphosis of larval fishes. 

Miscellaneous and general. Gegenbaur, 

C. 1865.1; Joly, N. 1872.2; Jiirss, H. 
1913.2; ★LUtken, C. F. 1880.3, 1881.1; 
Meunier, A. V. 1867.1; Vinciguerra, D. 
1880.1. 

Metamorphosis of — Zeus faher. Agassiz, 
J.L. 1865.2; Halting, P. 1865.2; Lubach, 

D. 1865.1; Salverda, M. 1865.1. — 

Trachypterus. Emep^, C. 1879.1 (I). — 
Syngnathus lumbriciformis. Fries, B. F. 
1837.2. — Mullus. Lo Bianco, S. 1908.2. 

— Scopelidce. Mazzarelli, G. F. 1912.1. 

— Lepidopus. Raffaele, F. Add. 1889.1. 
For metamorphosis of larval stages of 

PleuronectidfiB, including rotation of the 
eye and changes in optic tract, see Pleuro- 
nectidae. 

Further data on metamorphosis will prob- 
ably be found in the papers died und^ the 
fish below in the sub-section Various Ova 
and Larval Fishes. 

For transformation of the Leptocephalus 
stage see under AnguUla; for Ammocoeles 
or larval lamprey, see Petromyzon. 

Post-larval stages. Fabre-Domergue, 
P. & Bi6trix, E. 1897.1; McIntosh, W. C. 

1887.1, 1889.2. Antarctic fishes. ★Re- 
gan, C. T. 1916 . 3 . — North Atlantic 

fishes. ★Schmidt, E. J. 1904.2-1909.1. 

F or post-larval stages of particular marine 
fishes, see under the fish in section Various 
Ova and Larval fishes below. 

Pelagic Ora 

Metho^ of determination with tables, and 
descriptions of various species. ★Agassiz, 
A. & Whitman, C. 1885.1; Ehrenbaum, 

E. 1911.4; ★Heincke, F. <fe Ehrenbaum, 
E. 1900.1, 1903.1; WiUiamson, H. C. 
1899.1; Zur MOhlen, M. 1911.16. 

Specific gravity of ova. Franz, V. 1910.11 ; 
Jacobsen, J. P. & Johansen, A. C. 1908.1; 
Ryder, J; A. 1886.12. — Distribution by 
currents. Johnstone, J. 1903.1; Redeke, 
H. C. 1909.1. — Quantitative distribution 


throughout North Atlantic. Lehmann, H. 

1903.1. — Variations in size. William- 
son, H. C. 1895.3. 

Floating "rafts” of jelly with imbedded 
eggs of Lophius. Agassiz, A. <fe Whitman, 
C. 1885.1; Fulton, T. W. 1898.3; Prince, 

E. E. 1891.1; Williamson, H. C. 1911.2. 
For the so-called Pelagic “nests,” of 

Antennarius, see Nest-building under Re- 
production. 

Plankton Surveys 

Results of studies made in various 
localities on the ova and larva of fishes 
^^dth descriptions of the various forms. 

British investigations. Ora and larval 
fishes from waters around Scotland. ★Cun- 
ningham, J. T. 1888.1; Fulton, T. W. 
1890.1; McIntosh. W. C. 1894.2, 1895.1; 
WiUiamson, H. C. 1899.1, 191 1.2, .4; 

Herdman, W. A. & Riddell, W. .Add. 

1912.1. — Collections of S. S. Garland 
(1890-1896) of Fishery Board for Scotland. 
Kyle, H. M. 1897.2; McIntosh, W. C. 
1890.6; Masterman, A. T. 1893.1, 1897.2; 
Wallace, W. 1896.1; WilUamson, H. C. 
1895.1; WUliamson, H. C. & Tosh, J. R. 

1894.1. 

Report on fish-egg cruise of S. S. "Hux- 
ley,” 1909. Buchanan-Wollaston, H. J. 

1911.1. 

Teleostean ova and larval forms observed at 
the Marine Biol. Lab., Plymouth. Browne, 

F. B. 1903.1; Cunningham, J. T. 1889.3, 
.4, 1891.6; Hefford, A. E. 1910.1; Holt, 
E. W. 1897.5; Holt & Byrne, L. W. 
1897.1; Holt & Scott, S. D. 1897.1; 
Clark, R. S. Add. 1914.1. 

Oro from Irish Sea and the Isle of Man. 
Scott, A. 1905.1, .2, 1906.1, 1913.3, 1914.2, 
1915.1; Herdman, W. A. A Scott, A. 
Add. 1911.1. 

Investigations, west coast of Ire- 
land. Cunningham, J. T. 1891.10, 1900.1; 
★Holt, E. W. 1891.5. 1893.4. 

Dutch investigations. Ora and larval 
forms of North Sea fishes. Boeke, J. 1906.1 ; 
Hoek, P. P. 1888.1; Hoek, P. & Osten- 
feld, C. H. 1906.1; Ostenfeld, C. & Wesen- 
berg-Lund, C. 1909.1; Redeke, H. C. <fe 
Breemen, P. J. 1908.1; Tesch, J. J, 
1909.1-1914.2. 

German investigations. Methods and 
results. Jenkins, J. T. 1901.1. 

Baltic Sea investigations. ★Ehrenbaum, 

E. & Strodtmann, S. 1904.1; Heinen, A. 
1912.1; Hensen, V. 1883.1, 1884.1, 1901.2; 
Merkle, H. 1910.1; Pietschmann, V. 

1914.1. 

North Sea investigations. Ehrenbaum, E. 

1897.1. 1909.1, 1910.2, 1911.3; Heincke, 

F. 1905.1; ★Hensen, V. & Apstein, C. 
1897.1; Strodtmann, S. 1908.1. 

Other localities. Ora and larvce from 
— South Africa. GUchrist, J. D. 1903.2, .3, 

1904.1. — Barents Sea. Linko, A. 1907.1. 
Mediterranean Sea. Cialona, M. 1901.1; 

FacciolA, L. 1884.1; Fage, L. 1910.1; 
Mazzarelli, G. F. 1910.1-1912.1; Raf- 
faele, F. 1887.1, 1888.1. —Marseilles, 
Prance. Holt, E. W. 1897.6. 1899.1; 
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Marion, A. F. 1894.9. — Adriatic Sea. 

Steuer, A. 1913.1, 1914.1. 

North Atlantic and contiguous waters. 
— Skagerrak. Aurivillius, C. W. 1898.1, 

1899.1. — Faeroe channel. Holt, E. W. 

1898.5. — Bay of Biscay. Holt & Byrne, 
L. 1907.1. — Bay of Hougue, France. 

Perrier, J. & Anthony, R. 1907.1. — Baltic 
Sea. Schneider, G. 1907.4. — Danish 

waters. Apstein, C. 1911.1; Kramp, P. 
L. 1913.1; Otterstrpm, A. N. 1906.2; 
Petersen, C. G. 1903.2. 

VARIOUS OVA AND 
LARVAL FISHES 

Comprising special papers describing or 
relating to the planktonic ova and pelagic 
larval stages of marine teleostean fishes, and 
including free-swimming post-larval and 
young forms of these and of forms having 
“ fix^ " or attached ova. 

Sub-order Acajithopterygii 

Gobiiformes. — Crystallogobius. McIn- 
tosh, W. C. 1896.4. 

Jugulares. — Trachinus. Boeke, J. 

1907.1. — Blennius. Byrne, L. W. 
1902.1; Emery. C. 1879.1 (viii); Nobre, 
A. 1895.4; Quatrefagee, J. L. 1843.1. — 
Callionymus. Cunningham, J. T. 1891.2; 
McIntosh, W. C. 1886.2; Prince, E. E. 

1891.2. — Centronotus, Lumpenus, and 
Lepadogaster . McIntosh, W. C. 1890.2, 

1895.1, 1897.1. . — Uranoscopi^s. Fage, 

L. Add. 1914.2. 

Perciformes. — Chaetodon. Gunther, 
A. C. 1871.7, 1876.4. — Acronurus. 

Hilgendorf, F. M. 1883.1. — Pomatomus. 
Nichols, J. T. 1914.1. — Sparus. Wil- 
liamson, H. C. 1911. 2, .4. 

Scleroparei. — Cyclopterus. Cunning- 
ham, J. T. 1888.1. — Dactylopterus 

(Cephalacanthus is the larval form). Hil- 
gendorf, F. M. 1883.1. — Trigla. Jaquet, 

M. 1907.3. — Cottus. McIntosh, W. C. 

1888.3. 

Scombriformes. — Scomber. Cunning- 
ham, J. T. 1891.4; Marion, A. F. 1894,8; 
Sanzo, L. 1910.4. — Xiphias. Giinther, 
A. C. 1876.4; Sanzo, L. 1910.3; Steen- 
strup, J. J. 1861.1. — Alectis. Osbum, 
R. C. 1910.10. — Auxis. Sanzo, L. 

1909.1. 

Taeniosomi. — Trachypterus. Jacino, 
A. 1908.1, 1909.1; Lo Bianco, S. 1908.3; 
Ogilby, J. D. Add. 1888.3. 

Zeorhombi. — Zeus. Schmidt, E. J. 
1908.2; Stiasny, G. 1914.1. 

For eggs and larvae of flat fishes, see 
under Pleuronectidce in Systematic section. 

Sub-order Anacanthini 

Macruridce. Emery, C- 1879.1 (ix); 
Facciol^, L. 1882.4. 

Gadidce. Hoek, P. P. C. 1911.2; Lo 
Bianco, S. 1911.2; Redeke, H. C. 1909.1; 
Schmidt, E. J. 1909.1; Redeke. H. C. & 
Breemen, P. J. van. 1908.1. — Motella. 
Brook, G. 1887.2. — Phycis. Facciol^, 

L. 1883.2; McIntosh, W. C. 1906.1; 
Yarrow, H. C. 1877.2. — Gadus. Hoek, 

P. 1909.1, 1911.2; McIntosh, W. C. 


1886.5, 1894.2, 1895. 1. 1897. 1 ; Otter- 
str0m, A. N. 1906.3; ★Schmidt, E. J. 

1904.3, 1905.1, 1906.4. — Molva. McIn- 
tosh. W. C. 1885.2; Schmidt, E. J. 

1906.3, 1907.3; Dunn, M. Add. 1885.3. 
— Brosmius. Schmidt. E. J. 1905.2; 
Williamson, H. C. 1911.2. — Merluccius 
and Raniceps. Schmidt, E. J. 1907.2, 

1907.3, 1908.1. 

Sub-order Haplomi 

Scopelidos. Emery, C. 1879.1; Holt, E. 
W, 1898.1; Mazzarelli, G. F. 191^1; 
Sanzo, L. 1915.2. — Clorophthalmus. 

F acciol4* L. 1884,2. — Stylophthalmoides 
as larva of Scopelus. Sanzo, L. 1915.2, 

Sub-order Heteromi 

Fierasfer. Edwards, T. 1863.2; Fulton, 
T. W. 1904.1; McIntosh, W. C. 1898.1; 
Nusbaum, J. & Bykowski, L. 1905.1. 

Encheliophis is the larval form of 
Fierasfer. Putnam, F. W. 1874.4. 

Sub-order Malacopterygii 

American Clupeidce. Prince,E. E. 1907.1. 

— Clupea pilchardiLs. Bi^trix, E. 1891.1; 

Fabre-Domergue, P. & Bi6trix, E. 1896.1, 
.2; Pouchet, G. & Bi^trix. E. 1889.1, 
.2, .6. — Herring. Dunn, M, 1897.1; 

Gunther, A. C. 1868.5; Masterman, A. 
T. 1896.2. — Clupea alosa finta. Nord- 
qvist, O. F. 1902.1. — Gonostoma. Fac- 
ciol^, L. 1884.3; Sanzo, L. 1912.1. — 
Megalops. Kampen, P. N. 1909.3. — 
Engraulis. Marion, A. F. 1894.8; Redeke, 
H. C. 1913.1. — Synodus. Nichols, J. 

T. 1911.1. — Chauliodus, Stomias, Ster- 
noptychidee. Sanzo, L. 1912.2, .3, 1915.2. 

— Argentina. Schmidt, E. J. 1906.2. — 
Bathylychnus. Steuer, A. Add. 1911.1. 

Sub-order Percesoces 

Ammodytes. McIntosh, W. C. 1892.2; 

— Belone. Cornish, T. 1885.4; Day, F. 
1885.13; Hohnbaum-Homschuch, R. 
1843.1; Hoeven, J. 1843.1; Putnam, F. 

W. 1865.5. — Cenirolophus. Borsieri, C. 
1902.1; Holt, E. W. 1891.4. —Exocoetus. 
Liitken. C. F. 1874.1; Raffaele, F. 1895.2. 

— Scomberesox. Raflaele, F. 1895.2; 
Steuer, A. Add. 1911.1. — Hemirham- 
phus. Weber, M. 1913.2. 

Ova, larvae, and young of fishes of 
various other Sub-orders 

Amphisile. Duncker, G. 1911.1. — 
Lophiits. GUnther, A. C. 1861.10; Stiasny, 

G. 1911.1, 1913.1; Steuer, A. Add. 1911.1. 

— Fistularia. Hilgendorf, F. M. 1877.1. 

— Mola. McCulloch, A. R. 1912 V, 
Perugia, A. 1889.2; Putnam, F . W. 
1870.4; Reuvens, C. L. 1895.4. — Nemwl^ 
thyidae. Roule, L. 1910.2. 1911.2, 1912.1, 

1913.4, 1914.1, .5. — Bathophilus. Sanzo, L. 
1915.2. — Chlopsis. Schmidt, E. J. 1913.2. 

POISONOUS FISHES 

For toxic effects, when injected, of blo<^ 
serum of fishes, especially Anguilla, see under 

Blood of fishes. 

For a recent valuable work in French, 
with an extensive bibliography, treating the 
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entire subject of poisonous fishes, including 
both poison apparatus and poisonous flesh, 
see ★Marie Phisalix. “ Animaux veni- 
meux et venins.” Paris. 1922. vol. II, 
pp. 487-628, illustrations. 

General treatise. Couti^re, H. 1899.1. — 
Accounts in ''Medical Zoologies." Brandt, 
J. F. & Ratzeburg, J. T. 1829.1 : Moquin- 
Tandon, C. H. 1860.1; Stephenson, J. 
1838.1; Taschenberg, E. O. 1909.1. 

Miscellaneous items. Autenrieth, H. F. 
1833.1; Berkowsky, —. 1859.1; Dickson, 
J. R. 1818.1; Donitz, F. K. 1873.1; 
Kalm, P. 1761.1; Leonhardt, E. E. 
1904.10; Wuth, E. M. 1877.1; Anon. 
264-266, 357, 451, 454; Klimenko, W. S. 
Add. 1894.1; Knoch, J. Add. 1888.1; 
Schmidt, N. Add. 1891.1; Vasilyeff, S. 
M. & Mochaloff, M. I. Add. 1885.1. — 
Pre-Linn. refs. Linocier, G. 1584.1; Piso, 
G. 1648.1. 

Alleged Dental Apparatus of Mursena 

Descr. of venomous apparatus similar to 
serpents, formed by palatine teeth with asso- 
ciated mxicous glands, in Murcena helena. 
Bottard, A. 1889.2; Porta, A. 1905.2. 
— Popular resume of Bollard. Bordas, L. 
1907.1. 

Investigations of palatine structure and 
disbelief of presence of poison glands. 
Couti^re, H. 1902.1. 1907.1; Galasso, F. 
1901.1; Pavlovskil, E. 1909.1, .4. 

Poison Apparatus Composed of Spines 
and Associated Olands 

General accounts of structure, functions, 
etc. Bassett-Smith, P. W. 1903.1; ★Bot- 
tard, A. 1889.1, 1889 . 2 ; Porta, A. 1905.2; 
★Pavlovskil, E. 1907.1, 1909.1; Fred- 
ericq, L. Add. 1910.1; Lipp, F. J. Add. 
1829.1; Par6, A. Pre-Linn. 1575.1. 

Treatment of wounds, anti-venomous 
serotherapy, etc. ★Calmette, A. 1907.1, .2; 
Bassompierre, - <fc Schneider, - Add. 
1899.1; Lacoste, L. Add. 1911.1. 

Miscellaneous papers. Cecca, R. 1902.1; 
O’Shaughnessy, A. W. E. 1867.1; Thilo, 
O. 1898.3, 1899.3; Anon. 189, 450; Bot- 
tarel, A. Add. 1889.1; Hasselt, A. W. 
Add. 1862.1; Munier, Add. 1774.1; 
Sauvages, -. Add. 1764.1. — Analogy of 
lesions and symptoms with snake bites. 
CoTTb, A. Add. 1872.1, 1881.1. —Early 
ref. Hanow, M. Pre-Linn. 1737.1. 

F or dangerous wounds (non-poisorwus) 
nvade by the sting-ray, Trygon, see Aubert, 
H. 1861.1; Mordecai, E. R. 1860.1. 

Batrachufl. Axillary gland, commonly 
thought poisonous, is shown not to be. 
Wallace, L. B. 1893.1. 

ScorpanidSB . Poison apparatus, struc- 
ture. Pavlovskil, E. 1907.2, 1911.1, .3; 
★Sacchi, M. 1895.1. — Nature arvd effects 
of Scorpcerui poison. Briot, A. 1904.1, 
1905.1; Pohl, J. 1893.1; Dunbar-Brun- 
ton, J. Add. 1896.1. 

Effects of poisons and cases of poisoning 
xn Synanceia. Harting, P. 1865.5; Le 
Juge, E. 1871.1; Schnee, S. 1911.1; 
Anon. 399, 587. — Notesthes. Kesteven, 


L. 1914.1; Woods, J. E. 1882.1. — 

Pterois. Schnee, S. 1908.2. 

SiluridsB. Structure of poison glands 
and spines in — Iclalurus dugesii. Ale- 
mdn, J. 1891.1; Dug^s, A. 1891.1. — 
Plotosus. Pavlovskil, E. 1913.1-1914.2. 
— Piratinga filamentosa. Pettit, A. 
Geay, F. 1901.1. — Noturus and Schil- 

beodes. ★Reed, H. D. 1900.1, 1907.1, 
Add. 1906.1. 

Thallassophryne. Anatomy of poison 
apparatus. Dow, J. M. 1865.1; ★Giin- 
ther, A. C. 1864.9, 1869.1; Harting, P. 
1864.1; Anon. 211. 

Trachinus. Structure of poison ap- 
paratus. Borley, J. O. 1907.1; Chievitz, 
J. H. 1888.1; bay, F. 1880.2; ★Gressin, 
L. 1884.1; ★Parker, W. N. 1888.1, Add. 
1888.1; Pavlovskil, E. 1907.2; Schmidt, 
F. T. Add. 1875.1. 

Discovery of venomous properties and 
poison glands. Allman, G. J. 1841.1; 
Byerley, I. 1849.1; Woodward. H. 1864.1. 

Nature of poison and its effects, hemo- 
lytic action, etc. ★Hriot. A. 1902.1-1904.2; 
Evans. H. M. 1907.1, 1910.1; Pohl, J. 
1893.1; Phisalix, C. 1899.1; Dunbar- 
Brunton, J. Add. 1896.1. — Review of 

Briot. Mitchell, C. A. Add. 1906.3. 

Records of poisoning cases. Spitzly, J. 
H. 1910.1; Bassompierre & Schneider 
Add. 1899.1; Bottard, -. Add. 1885.1; 
Willius, J. V. Pre-Linn. 1677.1. — Case of 
death. Ulmer, 1865.1 

Poisonous Flesh through Presence 

of Alkaloids 

It has not been possible here to distinguish 
between actual poisoning and ptomaine poison- 
ing. For all papers relating specifically to sick- 
ness caused through eating decayed fish, either 
fresh or preserved, see under Diseases of man. 

General treatises. See especially. ★Pelle- 
grin, J. 1900 . 6 ; Savchenko, P. N. 1887.1; 
★Vignon, G. Add. 1902.1. 

Other general accounts. Couti^re, H. 
1899.1; Corr6, A. 1865.1; Dum^ril, A. 
H. 1866.2, 1867.1; Fischei. F. <fc Enoch, 
C. 1892.1; ★Robert, E. R. 1902.1, Add. 
1894.1; Tybring, O. 1885.1, 1887.1. — 
Text in Russian. Popoff, M. Add. 1887.1. 

Miscellaneous papers on the effects of 
eating poisonous fishes, with references to 
poisoning cases, etc. Burnett, W’. 1846.1; 
Burrow, G. M. 1815.1; Elridge, S. 1879.1; 
Gmelin, J. F. 1788.1; Hamilton, W. 
1853.1; Lim-Boon-Keng, - <fe Boddaert, 
A. 1901.1; Martin, M. 1834.1; Martini, 
1898.1; Nicolas, C. 1909.1; Nord- 
mann, A. 1863.1; Anrep, V. K. Add. 
1885.1; Carruccio, A. Add. 1886.1; 
ChernishefF, S. P. Add. 1899.1; Cloquet, 
H. Add. 1821.1; Guyon, - Add. 1856.1; 
Mouchon, -. Add. 1840.1; Schreiber, J. 
Add. 1884.1. — Effect on a cat. CasseL- 
mann, A. 1871.1. 

Cases of poisoning;. Records of oc- 
currence, treatment, etc. Danilewsky, C.. 
1885.1; Gautier, A. 1864.1; Sobbe, — 
1869.1; Alexander, - Add. 1888.1 
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Chevallier, - Add. 1856.1; Edwards, J. 
Add. 1884.1; Raillet, A. Add. 1895.1; 
Rostoshinski, R. P. Add. 1892.1; Sav- 
chenko, P. Add. 1882.1; Simsohn, J. S. 
Add. 1887.1; Spofiforth, J. L. Add. 1886.1; 
Wilson, J. P. Add. 1887.1. 

Poisoning from eating liver of — shark. 
Coutaud, H. 1879.1. — Diodon. Richard- 
son, J, 1861.1. — sword-fish. Morrow, C. 
H.Add. 1896.1. 

Poisoning cases from eating roe or eggs 
of — Barbus meridionalis. Pellegrin, J. & 
Glaize, E. P. 1903.1. — herring. Belin, J. 
Add. 1886.1. — **rolled roe.” Bondareff, 
P. G. Add. 1898.1. 

Poisoning from eating the bonilo {Gymno- 
sarda). Morvan, A. Add. 1857,1. 

“Ciguatera/’ in West Indies. Pro- 
duced chiefly by puffers, filefishes, and 
toadfishes. Chishokn, C. 1808.1; Fer- 
guson, W. 1823.1; ★Hill, R. 1868.1; 
Meyer, F. D. 1805:1; Moreau de Jonn^s, 

A. 1819.1; Morton, C. 1865.1; Parra, 

A. 1787.1; ★Poey, F. 1865.1; Anguita 
i Sttiven, V. Add. 1897.1; Desports, J. 

B. Add. 1770.1; ★Fonssagrives, J. B. & 
Mericourt, L. Add. 1861.1; Jani^re, S. 
Add. 1831.1; Oldendorps, —. Add. 1777.1; 
Rogers, J. M. Add. 1899.1; UUoa, A. 
Add. 1772.1; Chevalier, J. D. Pre-Linn. 
1752.1; Locke, J. L. Pre-Linn. 1675.1; 
Martyr, P, Pre-Linn. 1504.1. — Poison- 
ing by iMrracuda. P16e, — Add. 1829.1. 

Tetrodon poisoning, chiefly in 
Japan. Bennett, G. 1870.1; Goertz, A. 
1878.1; Osbeck, P. 1765.1, 1771.2; Pappe, 

C. W. 1854.1; ★Remy, C. 1883.1; Schreit- 
mliller, W. 1910.14; ★Salanone-Ipin, H. 
Add. 1889.1. 

Researches on nature, chemical composi- 
tion arui physiological action of Tetrodon 
poison. Tahara, Y. 1910.1, Add. 1896.1, 
1912.1; Takahashi, D. A Inoko, Y. 1889.1, 
1892.1; Hayashi, H. & Muto, K. Add. 
1901.1; Miura, M. A Takesaki, K. Add. 

1890.1. 

Miscellaneous, text in Japanese or Rus- 
sian. Akashi, T. 1880.1; Noro, K. 1880.1; 
Furuya, — . Add. 1881.1; Gubareff, P. M. 
Add. 1882.1; Osawa, K. Add. 1884.1; 
Takei, S. Add. 1831.1; Yamawaki, G. 
Add. 1883.1. 

Various localities. Cases of poisoning 
by eating, and lists of poisonous fishes of 

— southern Pacific Ocean. Anderson, W. 
1776.1; Brenchley, J. L. 1873.1; Wilson, 
J. Add. 1799.1. — Mauritius I. Baird, 
S. F. 1872.26; Sonnerat, P. A Meunier, 
V. 1774.1. — Dutch East Indies. Moreau 
de Jonn^s, A. 1821.1 ; Woods, J. E. 1888.1. 

— New South Wales. Pattison, G. J. 

1872.1. — New Caledonia. Roux, - (Jr.) 

1860.1. — Philippine Is., by Spherotdes. 
Seale, A. 1912.2, Add. 1912.1. —Mediter- 
ranean. Slyunin, N. V. Add. 1892.1. — 
Marshall Isi Steinbach, Add. 1895.1. 

Belief in tropics that exposure to moon 
renders fish poisonous. Goode, G. B. 1879.8; 
Bryant, E. G. Add. 1912.1; Hutchins, 

D. E. Add. 1912.1. 


Called also Suprapericardial body. 

For related structures, see Thymus, and 
Thyroid glands. 


Morphology of the postJtranchial body. 
Bemmelen, J. F. 1886.1; Giacomini, E. 

1909.1, 1912.1; Herrmann, G. A Verdun, 
P.1900.1; Maurer, F. 1886.1; Supino, E. 
1907.2; ★Thompson, F. D. 1910.1. 


PREDATORY FISHES 

For the reverse, i. «. animals destructive to 
fishes, see Noxious organisms under Pisciculture. 
For a related topic, see Poisonous fishes. 

Miscellaneous or popular articles on vo- 
racity of fishes. Anderson, A. 1879.1; Kom- 
huber, (j. A. 1901.1; Steele, R. L. 1876.1. 

Means of defense and ctUack, popular 
acc'ts. Bruning, C. 1903.2; Coupin, H. 
1913.1; ★Cu^not, L. 1898.1; Faussek, 
V. A. 1908.1; Lonnberg, A. J. 19()1.4. 

Effects of wounds produced by sting-ray, 
Trygon. Aubert, H. 1861.1; Dum^ril, A. 
H. 1865.4; Mordecai, E. R. 1860.1. 
— Wounds made by garfish, Belone. Miih- 
lens, P. 1904.1. 

Barracuda dangerous to man. Brenchley, 
J. L. 1873.1. -Devil-fish (Ceratoptera) 
interfering with submarine diver. Anon. 60. 

Cutting of a cable at Singapore by a saw- 
fish (Pristis). Anon. 478. 

Serrasalmo (Caribe) attacking men. 
Eigenmann, C. H. 1915.2; 

1862. 1 ; Roosevelt, T. 1914. 1 ; Aimn. 251 ; 
Lange, A. Add. 1912.1; Woodroffe, J. t. 
Add. 1914.1. 

Sharks as man-eaters. Lucas, F. A. 
1916.1; Smith, H. M. 1905 . 6 , 1916.2, 
Swan, J. O. 1880.1; Griffen, S. Add, 

1881.1. , , 

Notes on the voracity of sharks. i * 

A. H. 1865.4; Vemey. (Lady) 1874.1. 
Anon. 252; Adams, A. Add. 1848.1. 
Becke, L. Add. 1905.1. ^ . a* 

Swordfish in stomach of Carchanas. a 
wood, N. E. 1864.3. — Human r<maiM 

in stomach of Carcharodon. Condorelix -i 

M. & Perrando, G. 19M.1. V 

sharks altacking boats. Foulis, R* 1 • * 

Putnam, F. W. 1874.9. 

Swordfishes attacking vesseU , 
fightintr whales. 

weapon. Gray, J. E. 187E1: g ' 

R. 1844.1; Thompson, W. 

J. M. Add. 1835.1. — Refe. 
eection. Baeck. A. 1748 1; f 
1674.1; Mortimer, C. l^ l- w . 

killed in boat attacked. Wilcox, W. A. 

offiohte with 

F. 1877.3; Maclaren, M. 1909.1, Ano 

313. — Alleged codperatum of 

Alopecias, in t^ea^ks. E. 

( 0 . 65). — Pre-Linn. re/«. y 

1712.1; Hawkins, R. 1622.1; Josselyn, 

1674.1; N. 1791.1. 

Voracious habits of 
to^ fishes. The titira of the 
papers indicate voracity m the following 

species. 
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Voracious habUs of the ** gar-pike,"’ 
Lepidoateus. Abbott, C. C. 1867.1; Cald- 
w^, E. £. 1913.1; Hussakof, L. 1914.1; 
Boucher, P. Pre-Linn. 1664.1; Cham- 
plain, S. Pre-Linn. 1632.1; Charlevoix, 
P. F. Pre-Linn. 1744.1. 

Voracity in the true pike and pickerel 
{Eaoz and Lucius). Abbott, C. C. 1876.2; 
Corbin, G. B. 1873.1; E., W. W. 1874.1; 

Hagenow, K. F. 1860.1; Hintze, A. 
18W.2; Stirling, A. B. 1863.1; Wagner, 
C. 1880.1; Canestrini, R. Add. 1886.1; 
Arnault de Nobleville, L. D. Pre-Linn. 

1756.1. 

Voracious feeding habits of the “ angler” 
Lophius. Blake-Knox, H. 1865.1 ; Fulton, 
T. W. 1903.1; Anon. 559; Guitel, F. 
Add. 1913.1, 

Voracity of — Stizostedion. Bean, T. H. 
1890.37. — Belone. Clogg, S. 1874.2. 
— Bdellostoma. Delfin, F. T. 1900.3. 

Probable predatory habits of Palceonis- 
cidce. Traquair. R. H. 1879.1. 

"RAINS OP PISHES” 

Compriffing accounts of Bshes which, after 
being taken up in waterspouts, are transported 
to some distance and come down with the rain. 

Records of occurrences throughout the 
world. August, -. 1841.1; Baird, S. F. 
1873.3; Buchenau, F. 1873,1; Castelnau, 
F. L. 1861.2,.3; Dekay, J. E. 1842.2; 
Harting, P. 1861.2; Hubbard, O. P. 
1859.1; Landois, H. 1896.1; Muse, J. 
E. 1829.1; Sharpe, W. 1875.1; Sykes.-. 
1840.1; Tennent, J. E. 1861.1; Anon. 
226,227; Amot, -. Add. 1826.1 ; Baker, 
T. R. Add. 1893.1; BoU, E. F. Add. 

1858.1, 1868.1; Eglini, R. Add. 1771.1; 
Gardner, J. W. Add. 1902.1; Harriott, 
J. Add. 1809.1; Pirinsepj, J. Add. 1833.1 ; 
Rees. A. Add. 1819.1; S., Add. 1834.1; 
Smith, C. Add. 1826.1; Symson, A. Add. 
1823.1; Thompson, D. P. Add. 1849.1; 
Toiminson, C. Add. 1865.1; Athenaeus, 
N. Pre-Linn. 1680.1; Conny, R. Pre- 
Lmn. 1698.1. 

Por a popular account, containing re~ 
prm/s o/ all original records of “ Rains of 
' t^tfA a complete bibliography, see 
7"* W. Gudger in Natural History 
(Joum, Amer. Mus.), 1921, vol, xii, 
no. 6, pp. 607-619. 


reosneration 

The reproduction or regrowth of parts wl 
been lost or destroyed. 

For a closely related subject, see TeratoU 

freofiecs. ★Morgan, T. 
Przibram, H. 1909.1. 

XU. papers. Broussonet, 

M. 1786.1; Eismond, O. P. 1910.1, 191: 

Heteromorphona in reoeneralion. N 
baum, J. 1M3.2. — Mechaniam of 
O^T^ation. Tomier, G. 1906.1. 

On regeneration in vertebrate embryos 

IWsT fishes. Barfurth, D. A 


Regeneration of variouB parts 
of the body 

Regeneration of numerous parts, such as 
the fins, operculum, scales, etc., in — Am- 
phioxus. Biberhofer, R. 1906.1. — Fun- 

dulus. Morrill, C. V. 1906.1. — Salmo. 
Nusbaum, J. & Sidoriak, S. 1900.1. 

Regeneration of barbels in Siluroida. 
Beigel, C. 1912.1; Roth, Vi. 1905.2. 

Regeneration of fins generally. Beigel, 
C. 1910.1; Bogacki, K. 1906.1; Lach- 
mann, H. 1891.1; Philipeaux, J. M. 
1869.1; Scott, G. G. 1907.1, 1909.1, .2; 
Suvorov^E. K. 1904.1. 

Nerve formation in transplanted fin an- 
lagen. Braus, H. 1905.1. 

Regeneration of caudal fins, Bert, P. 
1863.1; Clarke, F. W. 1874.1; Duncker, 
G. iSyngnathidce) 1905.1; Mazza, F. 
1890.2; Scott, G. G. 1909.2. 

Regeneration of tail. — General re- 
searches. ★Morgan, T. H. 1900.1, 1902,1. 

— Caudal region, Pleuronectes. Boulenger, 
G. A. 1908.5. — Protopterus. L6ger, L. 
1897.1; Traquair, R. H. 1871.4. — Pet- 
romyzon. Studnidka, F. K. 1912,3. 

Regeneration of various other portions of 
the body. — Operculum and skin. Beigel, 
C. 1910.1, 1911.1. — Crystalline lens in 
teleosts. Grochmalicki, J. 1908. 1,2, .3. 

— Nerves. Kolster, R. 1899.1. — Blood 
vessels. Minervini, R. 1911.1. — Scales. 
Ryder, J. A. 1884.4; Scott. W. 1911.1. 

— Muscle fibers {striated). Schmincke, A. 

1907.1. 

REPRODUCTION 

Compriaiag Breading habits, and general 
reproductive behavior. 

For the extensive literature on the breeding 
habits and related activities of Anguilla, Pleu- 
ronectidffi. and SalmonidsD, see under these 
headings in the Systematic section. 

For the morphology of the Reproduc^ve 
organs. Ovary, and Testis, see under Urino- 
genital system. For the reproductive elements, 
see Ova and Ovum, and Spermatozoa. 

For related subjects, see Embryology; Her- 
maphroditism; Hybrids; Migration; etc. 

Miscellaneous references. Au, W. 1912.1; 
Beard, J. 1897.2; Bertrand, Em. 1893.1; 
Carbonnier. P. 1881. 1..2; Cavolini, F. 

1787.1, 1792.1. 1808.1; Coste, P. 1858.1; 
Day, F. 1886.3; Ehrenbaum, E. 1908.1; 
Emeljanenko, P. E. 1908.1; Langguth, G. 
A. 1777.1, 1780.1; Lebert, H. 1845.1; 
Merk, M. 1911.1; Nikitin. S. 1889.1; 
Richardson, R. E. 1913-1, .2; Ritgen, F. 
A. 1820.1; SchreitmOUer, W. 1910.10; 
Sivard de Beaulieu, G. 1851.1, 1852.1; 
Holzfuss, E. Add. 1914.2. 

Early views, references in Pr^Linn. sec- 
tion. Balduin, G. 1667.1; Fabricius, 
d’A., J. 1621.1; Gleditsch. J. 1756.1, .2; 
Leeuwenhoek, A. 1691.1-1702.1. 

BREEDINO HABITS 

Comprising only the general unspecified 
breeding habils. For specific breeding 
habits see below in this section. 

Breeding habits may also be looked for 
under the heading Natural History under 
the fish in the Systematic section. 
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CYCLOSTOMATA 

Breeding habits of Petromyzon. Frauen, 
M. 1879.1; Gage, S. H. 1911.1; Loman, 
J. C. 1910.1; Vieira, L. 1894,5. 

DIPNOI 

Breeding habits of Protopterus. Budgett, 
J. S. 1900.2, .5, 1907.1. — Lepidosiren. 
Kerr, J. G. 1897.1, 1900.1. — Ceraiodus. 
Semon, R. 1893.1, 1899.1, 1903.1. 

ELASiClOBRANCHII 

The highly specialized breeding habits of 
Elasmobranchii will be found below under 
Copulation, Oviparity, and Viviparity. 

GANOIDEI 

Breeding habits of Adpenser. Dean, B. 
1895.3. — Amia. ★Dean, B. 1895.2, 

1896.5, 1899.4: ★Reighard, J. E. 1900.1, 
1901.2, 1902.1, 1904 . 2 , Add. 1902.1. 

— Lepidosieus. Dean, B, 1895.3. 

TELEOSTEI 

The highly specialized breeding habits of 
various Teleosts will be found below under 
Parental Care and Viviparity. 

Breeding habits of freshwater fishes of the 
slate of Illinois. Richardson, R. E. 

1912.1, .2. 

For further like observcUions on Illinois 
fishes, see T. L. Hankinson in Trans. 
Illinois Acad. Sci., 1919, vol. 12, pp. 
132-150. 

Sub-order Acanthopterygii 

Breeding habits of — Cichlasoma. Bor- 
chardt, F. 1913.1. — Cyclogaster. Ehren- 
baum, E. 1897.1 (iii). — Krefftius. Gale, 
A. 1914.1. — Betta. Leonhardt, E. E. 
1905.5; Waite, E. R. 1904.2; Fabre- 
Domergue, P. Add. 1914.1. — Laby^ 

rinthid. Mand6e, R. 1907.1. — Perea 
fiavescens. Mather, F. 1802.1. — Etheo- 
stoma. Reeves, C. D. 1907.1. — Perdna 
caprodes. Reighard, J. E. 1913.1. — 
Heros. Tappan, F. L. 1912.1. 

Sub-order Haplomi 

Breeding habits of — Umbra. Abbott, 
C. C. 1874.3; Carbonnier, P. 1874.1; 
Gill, T. N. 1906.2. — HaplochUus. 

Gruber, A. 1911.1. 

Sub-order Malacopterygii 

Breeding habits of — Gymnarchus. 
Budgett, J. S. 1900.2. — Clupea. Der- 
schau, W. 1894.1. — Ludotrutia. Heide, 
E. J. 1912.2. — Shad. Kirtland, F. 1879.1. 

— Coregonus. Maier, H. N. 1910.1. ^ — 
Arapaima. Marcoy, P. 1,869.1; Veris- 
simo, J. Add. 1895.1. 

Sub-order Ostariophysi 

Breeding habits of — Parasilurus, the 
Glanis of Aristotle. Agassiz, J. L. 1^6.2; 
Gill. T. N. 1906:4. — Malopterurus. 

Babukhin, A. I. 1875.1, 1877.1; Bilharz, 
T. 1853.1; Du Bois Reymond, E. H. 
1881.2; Fritsch, G. T. 1887.1. — i2a«- 
bora. Bonorden, A. lOll.l, 1913.1. 

— Catostomus. Culbertson, G. 1904.1. 


— Cobitis, Leucaspis, and Phoxinus. 
Knauthe, K. 1890.1. ^Callichthys. Lie- 
big, T. 1912.1; Schubert, H. 1907.1. 

— Leudscus. Milewski, A. 1915.2; Schreit- 
miiller, W. 1912.5. — Ictiobus {Buffalo 
fish). Mosher, A. A. 1885.2. — Semotilus. 
Reighard, J. E. 1910.1. — Leucaspius. 
Tautz, A. 1910.1. 

Sub-order Percesoces 

Breeding habits of — Mugil. Kiinstler, 
J. 1904.1. — Tylosurus. Abbott, C. C. 
Add. 1888.1. 


Breeding seftsons. Marine fishes. — 
British fishes. Brook, G. 1885.7. — North 
Sea. Ehrenbaum, E. 1908.2, 1910.1. — 
San Diego, Cal. Eigenmann, C. H. 1891.5. 

— Gulf of Naples, Lo Bianco, S. 1888.1. 

— French fishes. Sauvage, H. E. 1891.2. 

— Woods Hole, Mass. Bumpus, H. C. 

1898.1, .2, .3, 1899.1; Sumner, B. F., Os- 
burn, R. C., ^ Cole, L. J. 1913.1; 
Thompson, M. T. 1899.1. 

Fresh-water fishes of France. Coste, J. J. 
1869.1; Guillaume, C. E. 1905.1 . — Of 
Germany. Vogt, C. C. 1860.1. — Com- 
parison of times in standing and running 
water. Huet, P. 1906.1. — R. 

seasons. Griffiths, R. Pre-Linn. 1746.1. 

Breeding seasons of various fishes. — 
Polyodon. Allen, W. F. 1911.1. — Cod. 
Baird, S. F. 1875.28. — Variations in 
Labridce. List, J. H. 1887.2. -^Coregonus, 
Lochner von Hiittenbach, - 1907.1; 

Sandman, J. A. 1904.2. —Black bass. 
Wilmot, S. 1876.2. 

Copulfttion. For actiuxl copulation in 
teleosts with internal fertilization, Chim^- 
roids, and sharks and rays including 
oviparous forms, see below under Viviparity. 


Fecundity, or number of eggs prO" 

duced. Miscellaneous papers. Atkins, C. 
G. 1870.1; Audig6, J. & Loup, — 1909.1; 
Manner, T. 1768.1. 

Marine fishes, chiefly Gadus morrhua, G. 
pollachius, Platessa vulgaris, and 
nectes platessa. Dunn, M. 1884.2; Earli, 
R.E. 1880.1; Feldt.— 1899.1 ; Franz, V. 

1910.1,.2; Fulton, T.W. 1906.2; Hensen, 
V. 1883.1, 1884.1; Hensen, V., & Ap- 
stein. C. 1897.1; Laurie, R. D. 1904.1; 
Reibisch, J. 1899.1. 

Fecundity of various other fishM. 
Labrax. Blanding. W. 1841.1. —CJupea. 
Fulton, T. W. 1904.1; Anon. 458. — 
Carp. Staff, F. 1910.1; Zur Muhlen, M. 
1911.17. — Anguilla (9,000.000 eggs). 

Anon. 4. — Salmon. Anon. 205. 

Methods of estimating number of oyanan 
ova. ★Fulton, T. W. 1891.4; Reibisch. 
J. 1899.1 . — For counting of eggs xn jisn- 
cuUural ' practises, see Apparatus and ap- 
pliances, under Pisciculture. 

Pseudo-copulation of ovip^otw 
fishes. SUuroids. — 'StZuws 0^^^' 

Agassiz. J. L. ^» 56 . 2 . — CficMys. 
Boecker. W. 1909.1; Carbonnier. P- 1889-.^. 
.3, 1881.2; Eggeling. O., 4 Ebrenberg.J. 

1908.1; Jurgens, W. 1906.1; 

1886.1. — Arius, Auchenxpterus, ana us- 
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ieoffentostts. Day, F. 1875.1; Steindach- 
ner, F. 1874.3, 1876.3; Thomas, H. S. 

1881.1. 

Pseudo^opulalion in Callionymus lyra. 
Holt. E. W. 1898.3; Kent. W. S. 1883.1. 
— Coitus Qohio. Surbeck, G. 1900.1, .2. 

For pseudo-copulation of Syngnathidce 
at time of eoQ tTansferraU see Brood-pouch 
incubation, helow under Parental care. 

For actual copulation in viviparous forms, 
see Viviparity, below. 

Sexual maturity. Relation to aye and 
size in marine fishes. Calderwood, W. L. 
1892.6; Cunningham, J. T. 1891.7; Ful- 
ton, T. W. 1892.2; Holt, E. W. 1892.3, 

1893.2. 

State of maturity in French fishes. Gou- 
riet, E. 1894.3, 1897.1; Sauvage, H. E. 
1893.1; Amouz, £. Add. 1889.1. 

For sexual maturity in Eels, see Sexes of 
eels under Anguilla in Systematic section. 

Spawning and spawning habits 
ol vsu’ious fishes 

Including courtship and other kinds of 
spawning behavior, oviposition, etc. 

Courtship (JAebespiel) of animals in- 
cluding fishes, Marx, A. 1914.1; Pycraft, 
W. P. 1913.1. 

Miscellaneous and general. Bjorkmann, 
*-1785.1; Canu, E. 1893.2; Damas, D. 
1909.2; Dunn, M. 1884.3; Epton, J. 
1883.1; Masterman, A. T. 1896.1, 1897.3; 
Rusconi, M. 1836.1; SchreitmUller, W. 
1910.10; '^Strodtmann, S. 1906.1; Cou- 
pin, H. Add. 1913.1. 

Oviposition of Amphioxus, a cephaXochor- 
date. Marshall, A. M. 1876.1. 

CYCLOSTOMATA 

Spawning behavior of Petromyzon. Dean, 
B. & Sumner, F. B. 1897.1; VejdovskJ^, F. 

1893.1. — Bdellosloma. Doflein, F. J. 

1899.3. — Lampetra. Reighard. J. E. 

1903.1. — Brook and lake lampreys. 
Gage, S. H. 1893.2. 

GANOIDEI 

Spawning of — Acipenser. Aleksan- 
drov. K, P. 1909.1. 1910.1; Dean. B. 
1893.3; Stone, L. 1901.1. --Leptdos- 
teus. L^cke, W. M. 1879.1. 

SELACHII 

Oviposition of shelled eggs of Scyllium 
canicula and caluXus. Bolau, C. C. 1879.1, 
1881.1; Coste, J. J. 1867.1; Daml^ck, 
K. 1877.2; Kopsch, F. 1897.1; Meyer, 
R. 1872.1. — ChiloscyUium. Raj, B. S. 

1914.1. — Parascyllium. Waite, E. R. 

1908.1. 

See also Oviparity of Elasmobranchii 
in this section, and Egg-cases of Elasmo- 
branchii lender Ova and Ovum. 

TELEOSTEI 

For the spawning of AjiguiUa and Sal- 
monidsB in connection with their migra- 
tory habits, see these fishes in the Syste- 
matic section. 


Sub-order Acanthopterygii 

Spawning of — Perch. Bean, B. A. 

1890.4. — Sole {Soled). Butler, G. W. 

1895.1. — PleuTOT^ecies . Fulton, T. W. 
1904.7, 1906.2; Herdman, W. A. 1903.4; 
Storrow, B. 1911-.1; Trybom, F. 1903.3; 
Wahlberg, V. 1901.1. ^Eleotris. Leh- 
mann, A. 1911.1. — Trigla. McIntosh, 
W. C. 1899.1, 1900.2. —Bluefish {Poma- 
tomus). Pierce, H. D. 1883.1, 1884.1. 

— Badis. Pittrich. B. 1907.1. — Macro- 

pode. Schafer, P. 1915.3. — Hetero- 

gramma. Schtitz, R. 1912.2. — Ambassis. 
Traber-Klotzsche, G. 1910.1. — Bella. 

Unterberg, J. 1913.1. — Crenildbrus and 
Ldbrax. Eisig, H. Add. 18^.2. 

Sub-order Anacanthini 
Spawning ‘of — Gadus {Cod). Ewart, 
J. C. & Brook, G. 1885.1; Fulton, T. W 

1904.4, 1905.2; Meek, A. 1911.1; Sars, 

G. O. 1876.1; V. 1905.1; Wahlberg, V. 

1901.1. — Lota. Levander, G. V. 1903.1. 

— Whiting. Storrow, B. 1913.1. — Mer- 
luccius. McIntosh, W. C. Add. 1912.1. 

Sub-order Haplomi 

Spawning behavior of — HaplochUus. 
Liebig, T. 1912.6. —Esox. Walke, E. H. 
1883.1; Brook, G. Add. 1887.2; ArgU- 
lander, A. Pre-Linn. 1753.1, .2. — Le- 

bistes. W^ind, A. 1915.1. 

Sub-order Malacopterygii 

Spawning of — Herring. Baird, S. F. 
1871.40; Ewart, J. C. 1884.3; Kupffer, 
C. W. 1876.2, 1878.2; Buch, S. A. Add. 

1885.1. — Sardine. Launette, P. 1888.1. 

— Coregonus. Lebedintsev, A. A. AEglit, 
P. I. 1907.1—1909.1. — Pantodon. Siegl 

H. 1914.2; Steche, O. 1915.1. -- Alosa 
{Shad). Worth, S. G. 1893.1; Yarrow, 
H. C. 1874.2. — — Mallotus spawning in 
sand of seashore. Anon. 512. 


Sub-order Ostariophysi 
Spawning of — Corydoras. Liebig, T. 
1912.5; Wittig, F. 1913.1. — Danio. 
Potempa, A. 1910.2. — Cyprinidae. Reig- 
hard. J. E. 1904.1, 1910.1. —Chub 
{Mylocheilus). S., C. A. 1880.1. — Oobio. 
Scholz, £. J. R. 1911.2. Carassius. 
SchreitmUller, W. 1910.15. — Chrosomus. 
Smith, B. G. 1908.1. —CdbiXis and 
Phoxinus. Thuznm. J. 1905.2. 


Spawning of fishes 
of various other sub-orders 

Spawning of — Lophius. Baird, S. F. 
1871.41. — Ammodytes. FuUarton, J. H. 
1894.1; McIntosh, W. C. 1897.1. — 
Pterophryne. Gudger, E. W. 1905.2. 
— Entelurus cequoreus {eggs extruded in 
two bands). Guitel, F. 1908.2. — Gas- 
ierosteus leiurus. Kinahan. J. R. 1854.1, .2. 
— Exocatus. Saunders, H. 1874.1. 

Spawning Orounda of North Sea; re- 
lation of marine currents. Pulton, T. W 
1890.7, 1895.3, 1897.1, 1900.1, 1913.1. 

Spawning grounds of various fishes. 
- — Clupea in Kaiser Wilhelm Canal. 
Barfod, H. 1902.3; Hinkelmazm, A. 
1902.2. — Breeding grounds of Herring, 
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Petersen, C. G. J. 1901-2. — Ammodytes. 
Bowman, A. 1914.1. — Gadus in North 
Sea. Giard, A. & C6pMe, C. 1907.1; 
Schmidt, E. J. 1909.1. — Spawning re- 
lationships and places, Gadus, Anon. 327. 


PARENTAL CARE 
Of egers and young 


Miscellaneous and general. Belle, 


1910.2 

1903.1 

1901.1 


Brandes, G. 1893.2; Briining, C 
Cobb. J. N. 1908.3; Coupin, H 
★GUI. T. N. 1906.3; Krause. E. 
& Sterne, C. 1902.1; Laloy, L. 1901.1 
Leonhardt, E. E. 1905.6; Rozynski, P 
1909.2; Schreitmuller, W. 1910.10 
Werner, Franz. 1900.1; ★Wiedersheim 
R. E, 1900.1, 1901.1; Anon. 358, 510 
Allen. G. Add. 1890.1. 


Attachment of eggs to body of parentl 

Abdominal attachment, hy threads 
in Haplochilus melanostigma, Jenkins, J. 

T. 1910.1. — in H, latipes. Leonhardt, 

E. E. 1905.12. 

Frontal attachment by threads to pro- 
tuberance of head in Kurtus gulliveri. 
Guitel. F. 1913.1; Weber. M. C. 1910.1, 
.2, 1913.3; Zur Miihlen, M. 1911.8. 

Ventral attachment, in cup-shaped 
depressions in Aspredo. Gunther, A. 
1880.4, 1886.2; Vaillant, L. L. 1898.4; 
WjTnan, J. 1859.4. 

Ventral attachment in Nerophis, {Syn- 
gnathidoe). Andrews, W. 1854.1, 1860.1; 
Carolini, F. 1787.1-1808.1; Ekstrom. C. 

U. 1830.1, 1835.1; Fries, B. F. 1837.2; 
Krohn, A. D. 1840.1; Lilljeborg, W. 
1884.1; Quatrefages, J. 1842.1. 

Brood^ouch incubation in 
Lophobranchii 

Sub-caudal pouch in Syngnathidso. 
Males of Hippocampus and Syngnathus. 
Andrews, W. 1854.2, 1860.1; Becker, L. 
1857.1; Cohn, L. 1903.1; AHuot, A. 
1902.1; Kolster, R. 1907.2; Krohn, A. 
D. 1840.1; Kr0yer, H. N. 1853.1; Lock- 
wood, S. 1868.1, .2, 1887.1; Siebold, C. T, 
1842.1; Yarrell, W. 1834.1, 1835. 2,. 3; 
Anon. 473. 

Breeding habits, comprisirig courtship and 
transferral of eggs to marsupium. Bloch, 
M. E. 1782.1; Bonnaterre. P. 1788,1; 
Buchanan. F. 1822.1; Canestrini, G. 
1871.1, .2; Cuvier, G. 1836.1; Dufoss6, 
A, 1874.2; Duncker, G. 1900.1; Ek- 
strom, C. U. 1830.1. 1835.1; Fanzago, F. 
1874.1; Fusari, R. 1895.1; AGudger, E. 
W. 1906.1; Jacobi, A. 1906.1; Heincke, 

F. 1880.1;' Lafont, A. 1868.1. Add. 1871.1; 
Lilljeborg, W. 1884.1; Marcusen, J. 
1873.1; Petersen, M. 1906.1; Rathke, H. 
1837.1; Smitt, F. A. 1893.1; Storer, D. 
H. 1855.1; Yarrell, W. 1835.2, .3, 1834.1. 
— Review of Gudger, 1905.1. Lydekker, 
R. Add. 1906.4. 

For . ventral attachment of eggs without a 
brood pouch in Nerophist see above. 


Ventral fin pouch of Solenostomida, 

formed by coalescence of ventral fins to body 
in females. Gunther. A. 1880.4, 1886.2. 
WiUey. A. 1909.2. 

Incubation in gill-cavities of mussels 

Bitterling {Rhodev^ amarUrS) breeding in 
gill<avities of Anodonta and Vnio, Bach, 
M. 1871.1; Bade, E. 1899.7; Braun, P. 
1901.1; Cu5not, L. 1898.1; Maslowsky, 
A. 1863.1; Mettenheimer, C. 1869.1; 
Nolke, - <fe Hagermann, - 1910.1; Noll, 
F. C. 1869.1, 1870.1, 1877.1; AOlt, A. 
1893.1; Pagenstecher, H. A. 1869.1; 
Weismann, A. 1876.1 . — Oviducal tube, 
structure. Krauss, F. 1858.1; Leydig, F. 
1892.4. 

For association of other fishes and mol- 
luscs, see Commensalism. 


Nest-building or Nidiflcation 

Miscellaneous and general, Agassiz, J. 
L. 1856.2; Bach, M. 1871.1; Couch, R. 
5- 1844.2; AEhrenbaum, E. 1897.1 
(iii); Figuier, G. L. 1858.1; Gdl, T. N. 
1907.5; Hardy, J. 1845.1; Harting, P. 
1875.1; Lengyel, I. 1872.1; Martens, E. 
1872.1; Mitchell, R. W. 1875.1; Peneau, 
J. 1913.1; Putnam, F. W. 1859.2; Sur- 
beck, G. 1908.5,.6; Anon. 225, 382, 397; 
Holder, C. F. Add. 1883.1; Wood, J. G. 
\dd. 1867.1. 

Bird-nest type of nest. Fixed nest of 
Hickleback {Gasterosteus) . Bade, E. 

1899.10; ACoste, P. 1846.1. .2,.3; Couch. 
R. Q. 1864.3; Dollfus, E. 1871.1; AEhren- 
3 aum, E. 1897.1 (iii); Evers, M. 1878.1. 
1879.1, 1880.1; Glaser, L. 1865.1; Han- 
cock, A. 1852.1; HorsfaU, J. H. 1864.1; 
Houghton, W. 1865.1; Johnston, G. 
1834.4; Jones, J. E. 1871.1; Kinahan, J. 
R. 1854.1. .2; Landois, H. 1871.2; Lauppe, 
L. 1904.1; Mobius, K. A. 1893 . 1 ; APrmce, 
E. E. 1886.2; Putnam, F. W. 1859.2; 
R., G. P. 1866.1; Ransom, W. H. 1865.1; 
Reitmayer» C. A. 1916*1; 

1882.6; Schlesinger, F. W. 

Wichand, B. 1904.1; Anmj. ^0, 381, 
>22, 523; Braun, M. Add. 1890.1; Wax- 

ngton, R. Add. lSb2.\. — Mucous threads 

)f nest derived from kidney 

nale. AMobius, K. A. 1886.1, 1886.1. 

Floating nests of vegetation with ada^hed 
— Of Gymnarchus nUoticus. Bud- 
J. S. 1900.5, 1907.1. —Lalmis. 

erbe, Z. 1864.1. — Ophiocephalus struUus. 
illey, A. 1909.1. 

Bubble or foam nests. ATwte of Os- 

iromenidce of foam strerigth^ hu^l 
cretions. Bangerter, H. 1914.1; Car- 
»nnier. P. 1876. 1..2; 

,1909.2; Engmann, P. 1909.1; 

1870.1; Gilbert, C. H. 1894.1; Hart- 

g:P. 1877.3: Kohler. W. 1908 l; ^on- 

!rdt, E. E. 1905.5; Lyde^er, R. 19^.1. 

eier.H. 1877.1, 1878 1; ?! 

>02.2, 1903.1; Pobowski, E. 1^0^. 

3th. W. 1909.1; 1- 

i09 4. 1910.18; Treschow. A. 1908.1, 

aite, E. R. 1904.2, 1905.1; Anon. 299, 
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Foam nest of African characin, Sarco- 
daces, Budgett, J. S. 1900.5, .7. 

ExCftVftt6<i Hosts. Formed by excava~ 
lion of depressions in the mud, sami or 
Oravel of the bottom. — Ameiurus. Agassiz. 
J. L. 1856.2; Eycleshymer, A. 1901.1; 
Girard, C. F. 1854.4; Ryder, J. A. 1883.3; 
Smith, H. M., & Harron, L. G. 1904.1; 
Smith, H. M. Add. 1903.1. 

Amiacalva. Dean, B. 1895.2, 1899.4; 
Franklin, D. 1914.2; FuHeborn. F. 1894.1; 
Hallock. C. 1877.1; Maison, E. 1897. 1,. 2; 
★ Reighard, J. 1900.1, 1901.2, 1902.1, 
1904.2; Whitman, C. O. & Eycleshymer, 
A. C. 1897.1. 

Brook lamprey (Lampetra). Dean, B., 
& Sumner, F. 1897.1; Gage, S. 1893.2; 
Reighard, J. E. 1903.1; Young, R. T., 
& Cole, L. J. 1900.1. — Sea lamprey (Pet~ 
romyzon). Hussakof, L. 1912.6, 1913.3; 
Wyman, J. 1844.2. 

Centrarchidce. Eupomotis. Agassiz, J. 
L. 1856.2; Franklin, D. 1914.1; Gill, 
T. N. Add. 1889.1. — Micropterus 

{black bass). Baird, S. F. 1873.17; Eoff, 
J. 1855.1; Gill, T. N. 1889.3; Holt. C. 

F. 1889.1; Lambkin, J. B. 1901.1, 1903.1; 
Lydell, D. 1903.1-1904.1; ★Reighard. 
J. E. 1906.1. 


Varxous other fishes. — West African fishes 
Heterotis, Hyperopisus, Protopterus. Bud- 
gett, J. S. 1900.5, 1^07. \. — Hhinichthyi 
atronasus. Gregg, W. H. 1879.1 
— Doras. Hancock. J. 1828.2. — Lcp- 
xdosiren. Kerr, J. G. 1900.1. — Semo- 
txlus atromaculalus. Reighard, J. E, 

1910.1. — Arius australis. Semon. R, 

1896.2, 1899.1. 1903.1. — Callichthys. 

> ipaD. J* 1886* 1. — Stmotiliis corporalis 
stone heaps in OUatoa River. Wilson, A. 
W. 1907.1; Bell. R. Add. 1897.1. 

Pelvic “nests,” composed of gelati- 
nou$ bands with imbedded eggs^ generally 
entangled in sea-weed. — Of Kelpfish 
{ Heteroatichus) . Holder, C. F. 1907.1. 

iVcsto of Antennariidce, Antennarius or 
Chironectes , drifting among Sargassum weed. 

L ^^^2.1. 1873.2; Baird. S. F. 

Geare. R. I. 1903.2; 
Goode, G. B. 1876.2; Gudger. E. W 

1872.1; Jones. J. 
M. 1872.1; Martens, E. 1872.1; ★Mo- 

Thomson. C. W. 

In ^ ’ A ^®87.3 ; Jones. 

n il 'T ° nest-maker. 

Gill, T. N. 1905.13. 1907.7. 

For d^cHplion of floating ^‘rafts'* of eggs 

of Lophius and other types of Pelagic ova. 

see under Planktonic fauna. 

merely 

selection of sheltered sites with egg deposi- 
iwn and subsequent guarding by the ^ult 

T TT Cunningham, J. 

£"‘‘;e‘'F.1893.2..3: Pieron.H. 

P lior. Ehrenbaum. 

E. W. 1893.4; 
McIntosh, W. <fe Pnncc. E. 1890.1. — 

189^2 Guitel, F. 1892.2, 


Coitus {Miller's Thumb). Ehrenbaum, 

E. 1897.1 (iu); Gill, T. N. 1905.15, 
1908.2; LeDanois, E. 1911.1; McIntosh, 
W.C. 1897.1; Meek. A. 1915.5; Peek, R^ 
1869.1; Peck. T. Add. 1869.1. 

Cyclopterus {Lumpfish). Bonnaterre, 
P. 1788.1; Ehrenbaum, E. 1897.1 (iii): 
Fulton, T. W. 1906.3; Gill, T. N. 1907.3; 
McIntosh, W. C. 1886.4, 1897.1. 

Gobius. Filippi, F. 1841.1, .2; Guitel, 

F. 1892.1, 1895.1; Holt, E. W. 1890.3; 
Petersen, C. G. 1891.3, Add. 1892.1; 
Samt-Joseph, — 1881.1, 1893.1. 

Lepadogaster. Guitel, F. 1888.1, 1890.6; 
McIntosh, W. C. 1897.1; Smith. W. A. 
Add. 1885.1. 

Toadfishes, Opsanus and Porichthys. 
Gill. T. N. 1907.2; Greene. C. W. 1899.1; 
★Gudger, E. W. 1910.1; Ryder, J. A. 
1886.3; Storer, D. H. 1855.1. 


Oral gestation 

Miscellaneous and general. Boettger, D. 
1902.1; Gill. T. N. 1906.3; Gudger. E. 
W. 1909.1; Hutchinson, R. F. 1880.1; 
Newman, E. 1860.3; ★Pellegrin, J. 
1904.2, 1907.2, Add. 1907.1; Potempa, A. 
1909.1; ★Anon. 677, 683: Boulenger, G. 
A. Add. 1902.1, .2, 1909.2; Sachs, E. T. 
Add. 1881.1. 


Alleged oral gestation {Considered 
doubtful or already disproved.) — In Amia 
calva. Reighard, J. 1904.2; Whitman, 
C. O., & Eycle.shymer, A. C. 1897.1; 
Estes, D. C. Add. 1887.1. — Malopterurus, 
Babukhin, A. I. 1875.1, 1877.1; Bou- 
lenger, G. A. 1901.22. 1907.15; Fritsch, 

G. T. 1887.1. — Loricaria. Agassiz, J. L. 
1868.1; Ihering, H. 1893.2; Regan, C. T. 
1904.6. — Gymnotus electricus. Du Bois- 
Reymond, E. H. 1882.2; Sachs, C. 1881.1; 
Spuci J. B., & Martius, C. F. 1823.1. — 
BeUa pugnax. Hipler, J. 1913.1, .2. — 
Various Brazilian fishes. Monteiro de 
Noronha, J. Add. 1841.1. 


ChilodipterincB. {Serranidce) , Apogon 
(Amia). Kendall, W. C., & RadcliiTe, L. 
1912.1; RadcliiTe, L. 1911.1, 1912.1; 
Regan, G. T. 1902.2; Vaillant.'L. 1903.1; 
Steindachner, F. & Doderlein, L. 1883.1; 
Weber, M. 1913.1; Boulenger, G. A. Add. 
1902.1; Ogilby.J.D. Add. 1889.1; Smith. 

H. M. Add. 1910.1; Stead, D. G. Add. 
1906.1, 1907.5. — Archamia. Evermann, 
B. W., & Seale, A. 1907.1. 


Cic h l i dse. General. Dreyzehner, 
1909.1; Emeljanenko, P. W. 1910.1; 
★Pellegrin, J. 1904.2. 

African Cichlidce of numerous genera, 
Abraham, N. 1901.1; Boulenger, C. L. 
1908.1; Boulenger, G. A. 1898.15, 1899.14. 
1900.18, 1901.22, 1906.5, .6, 1907.15. 

1908.1, Add. 1909.1, 1902.1; Conrad. — 
1908.1; Comet, J. 1893.1; Engmann, P, 
iyuo.2: Fiieszbach, O. 1901.1, 1903.1. 
Add. 1907.1; Geidies, H. 1912.1; Gruber. 
A. 1911.2; Gunther. A. C. 1901.2; Koh- 
len W. 1903.1; Moore. J. E. 1902.1; 
★Pellegrin. J. 1904.2, 1906 4..5, 1907.17, 
1909.7, 1910.1; ★Schoeller, C. H. 1903.1; 
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Schreitmuiler, W. 1912.7; Weber, M. 
1897.1; Supino, F. Add. 1910.1. 

Syrian Cichlidce of Jordan R. system, 
Boulenger, G. A. 1898.15; ★Lortet, L. 
1875.1, .2, 1883.1; Lubach, D. 1876.1; 
Pellegrin, J. 1904.2, 1905.2; Masterman, 
E. W. Add. 1908.1, 1909.1. 

South American Cichlidce, chiefly Geo- 
phagus. Agassiz, J. L. 1865.1; ★Agassiz, 
J. L., & Agassiz, E. 1868.1; Eigenmann, 
C. H. 1912.2; Engmann, P. 1903.1; Gill, 
T. N. 1909.3; Harting, P. 1866.3; Hase- 
man, J. D. 1911.2; Hensel, R. 1870.1; 
Orton, J. 1870.1; Pellegrin, J. 1904.2; 
Putnam. F. W. 1865.9, Add. 1863. 1; 
Coutinho, J. M. Add. 1866.1. 


Osteoglossidee. Arapaima. Castel- 
nau, F. L. 1855.1; Du BoisTReymond, 
E. 1882.2; Ferreira, A. R. 1903-1; Schom- 
burgk. R. H. 1841.1; Spix, J. B.. & Mar- 
tius, C. F. 1823.1; Monteiro de Noronha, 
J.* Add. 1841.1. — Osteoglossum. Hase- 
man, J. D. 1911.2. — Scleropages. Fuhr- 
mann, O. 1905.1,.3..6. 1906.3, Add. 1905.1; 
Boulenger, G. A. Add. 1909.2, 1911.1. 


Siluridffi. Earliest references to oral 
gestation in Silurids of unknown habitat, 
Bloch. M. E. 1785.1, .2; Bloch. M.. & 
Schneider, J. 1801.1. 

African Galeichthys. Boulenger, G. A. 
1891.2. 

Indian and Ceylon forms. Boake, B. 
1866.1; Day, F. 1873.4, 1875.1, 1876.1, 

1889.1, Add. 1885.1; Gunther, A. 

1866.1, 1880.4; Jenkins, J. T. 1910.1; 
Perrier, E. 1903.1; Thomas, H. S. 1881.1; 
Turner, W. 1867.1; Willey, A. 1910.1, 
Add. 1909.1; Boulenger, G. A. Add. 
1909 2. 

I -ndo- Australian forms, chiefly Australia 
and New Guinea. Kampen, P. N. 1910.1; 
Ramsay, E. P.» & Ogilby, J. D. 1886.1; 
Stead, D. G. 1906.1. 1908.1, Add. 1907.5; 
Woods, J. E. 1888.1; Albertis, L. M. 
Add. 1881.1; Boulenger, G. A. Add. 

1902.1, 

North American marine forms. — Co- 
noTvnchos nelsoni of Yucatan. Evermann 
B W., & Goldsborough, E. L. 1902.1, .3 
Meek. S. E. 1904.1. — Felichthys felis 
Clarke, S. C. 1884.1, Add. 1883.1; Goode 

G, B. 1888.1, 1903.1; Gudger, E. W 

1908.1, 1912.3; Henshall, J. A. 1895.1 
Holder. C. F. 1904.1; Jenkins, O. P 
1887.2; Ryder, J. A. 1883.3, 1887.2 
see also ★Gudger, E. W . in Pub. 252, Car- 
negie Instit. Wash., 191S. —Galeichthys 
miiherti. Hallock, C. 1877.1; Lupton, N. 
T. 1877.1-1880.1; Ryder, J. A. 1883.3, 
1887.2; Smith, H. M. 1907.1. — Netuma 
qJ panama, Gilbert, C. H., Starks, E. 
C. 1904.1; Steindachner, F. 1876.3. 

South American forms, chiefly from 
Brazil and British Guiana. Appun, K. F. 
1870.1; Castelnau, F. L. 1855.1; Dalton, 

H. G. 1856.1; G&nther, A. 1859.1; Base- 
man, J. D. 1911.2; Hensel, R. 1868.1, 
1870.1; Ihering, H. 1888.1, 1897.1, Add. 
1885.1; Martin, M. 1834.1; Pellegrin, 


J. 1907.16, 1908.5; Schomburgk, R. H. 
1841.1; Wyman, J. 1859.4, .6; Alexander, 
J. E. Add. 1832.1; Green, J. Add. 1858.1; 
Hillhouse, W. Add. 1825.1; Schom- 
burgk, M. R. Add. 1847.1. 

Various fishes. Amblyopsis spelceus, 
Eigenmann, C. H. 1900.1, 1909.2. — Tre- 
matomusberrnacchi, Pellegrin, J. 1904.2. 

— Luciocephalus pulcher, Volz, W. 1904. 1 . 

— Anabas multispinis, Boulenger, G. A. 
Add. 1911.1. 

OVIPARITY 
OF ELASMOBRANCHII 

Oviparous reproduction by shelled eggs 
in sharks and rays. — General accounts. 
★Muller, J. 1840.1, 1842.3; Tilesius von 
Tilenau, W. 1802.1. 

Oviparity in the following Elasmobranchs 
including descriptions of their eggs and 
embryos. — Myliobatis. Couch, J. 1847.2. 

— Chimcera. Dean, B. 1906.1. — Somniosus. 
Lutken, C. F. 1880.2. — Callorhynchus 
antarcticus. Parker, T. J. 1882.5, Add. 
1884.2. — Skates. Putnam, F. W. 1870.8. 

See also Oviposition of shelled eggs of 
Selachii in this section, and Egg-cases of 
Elasmobranchii under Ova and Ovum. 


OVOVmPABITY 

Ginglymostoma. Gudger, E. W. 1913.5, 
Add. 1912.2, 1913.1, 1914.2. 

VmPABITY 

Miscellaneous and general. Adam^ A. 
1863.1; Agassiz, J. L. 1856.10; B^- 

biani, E. G. 1886.1; Eigenmann, G H. 
1899.9; Emeljanenko, P- E. 1907.1; 
Lubach, D. 1866.2; Osburn, R. C. 1912.3; 
Ringel, E. 1911.1; ★Ryder J. A. 1S86.7. 
Anon. 332; Sterne, C. Add. 1901.1.— 
Pre-Linn. ref. Grew, N# 1681. 1- 

Evolution of viviparity, theory based on 
Characodon. Philippi, E. 1906.2. 

Oviducal or uterine gestation 
of Elasmobranchs 

Miscellaneous items. , 

1856.7..8: Batarra. G. 1771 2; Black- 

ford E. G. 1880.1; Coles, R. J. 191W-i» 

1913.1; Gudger, E.W, 1912 2; I^eps. 

F. M. 1874.1; Lovejoy, J. F. l^U.i, 
Mitchill. S. L. 1803.1; Oerley, L. 1886.2, 

.4; Pearson, J. T. 1 * 

1878.1: Flourens. M- J- {fxf J' 

1 QQfi 1 * Geoflfrov. C. Pre^Linn* 

■^First reference. Aristotle, Pre-Linn. 

^^’^Presence in Squalus and Spinax, of a 
■prenatal knob on dorsal spine 
Ti^mother. Ball R. 1847 l^Kop^ 

Tplist^^ 1908.1. -Fof 
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C. C. 1881.1; Dambeck, K. 1877.2; 
Gudger, E. W. 1913.5; Raj. B. S. 1914.1; 
Hobson, C. H. 1884.1; Schneider, A. F. 

1883.1. 

Fossiiized remains of claspers in Ceio~ 
rhinus and Pleur acanthus. Beneden, P. 
J. 1876.1, .2; Fritsch, A. J. 1890.3, 1895.1. 
— Chimoeroids. Woodward, A. S. 1889.2, 

1906.3. 

Frontal claspers in Chimceroids. Dean, 
B. 1906.1. 

Morphology of the claspers or myxop- 
terygia. Albrecht, P. 1886.2; Bloch, M. 
E. 1785.4, 1788.1; Costa. O. G. 1861.1; 
Davidoff, M. 1879.1; Davy, J. 1839.1, 
1861.1; Garman, S. 1877.2; ★Gegen- 
baur, C. 1870 . 4 , .5, 1876.1; Gunner. J. E. 
1763.1; ★Huber, O. 1901 . 1 , .2. 1908.1; 
★Jungersen. H. F. 1898 . 2 , .3, Add. 1899 . 1 ; 
★Krall, A. 1908 . 1 ; Mayer, A. F. 1834.1, 
1842.1; Ostroumov, A. A. (Phytogeny) 
1893.1; Parker. T. J. 1886.2; ★Petri, K. 

R. 1878.1; Putnam, F. W., & Garman, 
8. W. 1874.1; Stannius, F. H. 1840.1; 
Treviranus, G, R. 1826.1, .2; Vogt, C. C., 
<k Pappenheim, S. 1859.1; Haewell, W. A. 
Add. 1884.1. — Shovm to be copulatory 
organs. Agassiz, J. L. 1858.9, .10 . — Early 
ref.^ Klein, J. T. Pre-Linn. 1740.1. 

"Gland " of clasper, anatomy, etc. Home, 
E. 1809.1, 1810.1, 1813.1; Jungersen. H. 
E. 1898.2...3, Add. 1899.1; Molin, R. 

1853.1, 1859.1; Smith. (Sir) A. 1829.1, 

1849.1. 

For a recent paper on claspers, gland, 
etc., see ★Leigh-Sharpe, W. H. in Joum. 
Morpholog^v, 1920, vol. 34, pp. 245-265; 
1921. vol. 35, pp. 359-378; 1922, vol. 36, 

pp. 191-244, ills. 

Poetal membranes. Pseudamnion, 
a thin, transparent membrane, the Aomo- 
logue of the homy egg-case of oviparous 
forms. Evant, T. 1904.1, .2; Gudger, E. 
W. 1912.1. — Mustelvs. Parker, T. J. 

1882.4, 1890.1. 

Numerous embryos in a single envelope', 
Rhinobatus and Trygonorhina. Haacke, 
J. W. 1885.2, Add. 1886.1. — Discussion 
of this. Jungersen, H. F. 1885.1. 

An analysis of the pseudoamniotic fluid. 
Liversidge, A. Add. 1890.1. 

Nourishment of embryo in Selachii. 

Nourishment by means of external gills, 
acting as placenUe. Alcock. A. W. 1890.2, 
1892.4; ★Clemens, P. 1895.1; Home, E. 

1810.1, 1816.3; Jacobson, L. L. 1834.1; 
Leuckart. F. S. 1836.1; Lubach, D. 
1870.1; Rathke, M. H. 1827.1; Schenk. 

S. L. 1875.1; Macartney, J. Add. 1818.1; 
Owen, R. Add. 1833.1. 

For the structure and development of the 
external gills in Selachii, see False Ex- 
ternal Gills under Respiratory System. 

Yolk-sac-placenta formation in sharks. 
Ercolani. G. B. 1879.1; Leydig, F. 1852.1; 
★Mehrdorf.C. 1890.1; ★MOller, J. 1842.3. 

also Yolk Sac and Umbilical Cord, 
under Embryology. 

I^orei-ventral expansion of tail of em- 
bryo Pteroplatea, probably functioning as 


an absorptive surface. Gudger, E. W. 

1911.1. 

Uteriu. Structure. ★Bruch, E. 1860.1. 

— Condition before first gestation. Blaizot, 
L. 1908.1, .2.^ — Mucosa, histology. Brink- 
mann, M. C. 1903. 1. — Musculus sphincter 
uterorum. Widakowich, V. 1907.2, 1908.1, 

— Internal structure. Leydig, F. Add. 

1857.1. 

Uterine villi or trophonemata, structure, 
relation to embryo, etc. Gudger, E. W. 

1912.2. 1913.3; Lonnberg, A. J. 1902.2; 
Trois, E. F. 1867.1, 1876.6; Widakowich, 

V. 1907.1; ★Wood-Mason, J., <fe Alcock. 
A. 1891.2, 1892.1; Cams, C., Otto, A., & 
D’Alton. E, Add. 1828.1. 

Viviparity, general accounts. ★Alcock, 

A. W. 1890.2, 1901.1, 1902.1; Gudger, 
E. W. 1912.2; Home, E. 1810.1, 1816.3; 
Mitchell, S. L. 1803.1; ★Miiller, J. 

1840.1. 1842.1, 1842 . 3 ; Muller. J.. & 
Henie, J. 1841.1; Tilesius von Tilenau. 

W. G. 1802.1. 

Figures of embryos of various species. 
★Garman, S. 1913.1. 

Viviparity in the following sharks 
and rays, including in some cases de- 
scriptions of their intra-uterine embryos. 

Sharks 

Acanthias. Garman, S. 1913.1; Leidy, 
J. 1865.1; Leuckart, F. S. 1831.1; Sau- 
vage, H. E. 1888.4; Wyman, J. 1848.1. 

Chlamydoselachus. Brohmer, P. 1909.1; 
Dean, B. 1903.6; Garman, S. 1913.1; 
Nififtiikawa, T. 1898.1; Ziegler, H. E. 

1908.1. 

Galeus. ★Muller, J. 1840.1, 1842 . 3 ; 
Peabody, J. E. 1896.1. 

Lamna. Calderwood, W. L. 1887.1; 
Lohberger, J. 1910.1; Shann, E. W. 
1911.1; Swenander, G. 1907.1. 

Pristiophorus. Haswell, W. A. 1885.1, 
Add. 1889.1; Stead, D. G. 1906.2. 

Pristis. Hussakof, L. 1912.3; South- 
well, T. 1910.2. 

Zygcena. Cantor, T. E. 1845.1 ; Gudger, 
E. W. 1912.1; Leuckart, F. S. 1836.1; 
Wyman, J. 1856.4. 

Viviparity in — Galeorhinus. Garman, 
S. 1913.1. — Scoliodon. Gudger, E. W. 

1915.3. — Scymnus. Parker, T. J. 1882.1. 

— Carcharodon. Sanzo, L. 1910.1. — 
Oxyrhina. Vaillant, L. L. 1889.1. — 
Squalus. Zouiev, B. 1787.1. — Centrina. 
Cams, C. G., Otto, A. W. <fe D’Alton, E. 
Add. 1828.1. 

Rays 

Aetobaius. Coles, R. J. 1910.1, 1913.1; 
Gudger, E. W. 1914.1; IGunzinger, C. 

B. 1871.1. 

Narcacion and Rhina. Garman, S. 

1913.1. 

Nardne. Bean, B. A. & Weed, A. C. 
1911.1; Garman, S. 1913.1. 

Pteroplatea. Alcock, A. W. 1892.5. 

— Pteroplatea and Dasyatis. Gudger, E. 
W. 1910.1, 1911.1, 1912.2, 1913.3. 


582 


AMERICAN MUSEUM OF NATURAL HISTORY 


Reproduction — ConVd. 

Rhinoptera. Bleeker, P. 1852.11; 
Coles, R. J. 1913.1; Gudger, E. W. 

1912.1. 

Torpedo. Emmert, J. 1900.1; Leuck- 
art, R. 1850.1. 

Trygon. Alcock, A. 1892.4. — Trygon 
and Vrolophus. Haswell, W. A. Add. 

1889.1, 


Ovarian gestation of Teleosts 

Alleged viviparity. — Gadidce. Agas- 
siz, J. L. 1856.11. — Arapaima. Castel- 
nau, F. L. 1855.1. — Malopterurua. 
Fritsch, G. T. 1887.1. — Rhodens. Jeit- 
teles, B. J. 1862.2. — Cyprinodon. Lortet, 

L. 1883.1. — Fundulus. Newman, H. H. 

1909.2. — Mola. Pembroke, — 1872.2. 
— Luciocephalus. Reichelt, J. Add. 1906.1. 
— Gymnotu^. Sachs, C. 1881.1. — Osphro- 
menus. Hardwicke, T. 1829.1; Reichelt, 
J. Add* 1906.1; Artaud, J. Add. 1827.1. 

Various Siluroids. — East Indian. 
Bleeker, P. 1858.8. — Galeichihys. Ever- 
mann, B. W., <k Bean, B. A. 1896.1. — 
Arius. Thurston, E. 1900.1. — British 
Guiana forms. Appun, K. F. 1870.1; 
Schomburgk, R. H. 1841.1; Hillhouse, W. 
Add. 1825.1. 

Blezmiidse. Clinus despicillatus. Rau- 
ther, M. 1909.1; Gunther, A. 1876.3; 
Johilston, R. M. Add. 1883.2. — lJnidenti~ 
fied blenny from Australia. Becker, L. 

1857.2. 

Comephoridse. Comephorus haicalen- 
sis. Zograf, N. Y. 1901.2, 1902.2. — 
Death after parturition. Dybowski, B. I. 

1873.1, 1901.1. 

Cyprinidss. Barbus viviparus. Weber, 

M. 1897.1. 

SmbiotocidsB. Agassiz, J. L. 1853.4, 
1854.1; AJzate y Ramyrez, J. A. 1772.1, 
1773.1; Blake. J. H. 1867.1-1869.1; 
'A’Eigenmann, C.H. 1894.4, 1895.1, 1896.4; 
Girard, C. F. 1856.7, 1859.1, 1890.2; 
Jackson, A. C. 1853.1; Lambert, G. 
1895.1; Lord, J. K. 1867.5; Mitchell. 
G. L. 1899.1 ; Ryder, J. A. 1885.4, 1886.7, 
1893.2; Anon. 210. 568. — Mating habits. 
Randolph, P. B. 1898.1. — Vascular res- 
piratory mechanism of the vertical fins. 
Ryder, J. A. 1893.2. 

OphidiidsB. Various genera from the 
Indian Ocean. Alcock, A. W. 1891.1, 

1895.1, 1898.1, 1901.1. 

Poeciliidse. Miscellaneous and general. 
Agassiz, J. L. 1853.6, .9, 1858.5; Dowler, 
B. 1855.1; Duvemoy, M. 1844.1; Fitz- 
gerald, C. 1872.1; Stansch, K. 1911.6, 
1914.1; Wichand, B. 1906.1. 

Morphology of intromittent organ {anal 
fin) of male. Bade, E. 1904.1; Henn, A. 
W. 1916.1; ★Langer, W. F. 1913.1; 
Regan, C. T. 1913.18. 

The intromittent organ of Anableps 
possesses a dextral or sinistral structure, 
presumed by Garman to require mating 
urUh an opposite type of female and thus 
cause cross-fertilization. Garman, S. 
1895.1, .2, 1896.1; Martens, E. 1896.2. 


PhaUosteihus. the only known viviparous 
Pceciliid not American, possesses an in- 
tromittent organ which is formed from the 
modified ventral fins. Regan, C. T. 1913.14. 

Viviparity in various genera. — Ana- 
hleps. Bloch, M. E. 1785.2; Gar- 
man, S. 1895.1, .2, 1896.1; Lac6p^de, 
B. G. 1798.1; Ryder, J. A. 1886.7; 
W 3 man, J. 1856.1, 1859.1. — Characodon. 
Philippi, E. 1906.2. — Cnesterodon. Brandes, 

G. 1900.1; Matte, P. 1900.1; ★Philippi, 
E. 1906.1, 1908.1, 1908.2; Zolotniskii, 

N. F. 1901.1,.2, 1903.1; Liebe, W. Add. 

1914.1. — Oambtisia. Ryder, J. A. 1882.11, 
1886.7, Add. 1884.1; Seal, W. P. 1911.1; 
Smith, H. M. 1912.5; StoUreither, A. 
1914.1; ★Kuntz, A. Add. 1914.2. — 
Girardinus. Boulenger, E. G. 1912.1; 
Ihering, H. 1883.1; Langner, A. 1910.1; 
Lorang, C. 1912.2; Perugia, A. 1891.1; 
Stuve, H. 1901.1. — Jordanella. Mayer, 
A. 1914.1. — MoUiensia. Schroot, W. 

1903.1. — Xiphophorus. W^enbergh, 

H. 1872.1, 1874.1, 1S7S.1. — ZygonecteS. 
Ryder, J. A. 1881.1. 

Duration of pregnancy in Lehistes retir 
culatus is about one month at 25® C. and 
more than three months at 18° C. Jobs. 
Schmidt in Joum. of Genetics, 1919, 
vol. 8, p. 150. 

Parturition in various forms. Seal, W. 
P. 1911.1; Schiche, E. 1915.1; Schulz, F. 
1904.1; Strieker, M. 1906.2; Weyen- 
bergh, H. 1878.2; Wind, A. 1915.1. 

ScombresocidzB. Hemirhamphus. 

Peters, Vi. C. 1866.2, .4. 


Scorpaenids, chiefly Sebastes marinus. 
Eigenmann, C. H. 1893.3, 1894.5; Ryder, 
J. A. 1887.4; Williamson, H. C. 1911-4. 

ZoarcidfiB. *'Blennyi' Zoarces viviparus, 
Bambeke. C. 1888.1; Bloch. M. E. 1782.1; 
Blum. J. 1882. 1 ; McIntosh, W. C. 1885.2; 
i^StuUmann, F. L* 1887.1; 

1903.1; Rathke, M. H. Add. 1833.1. — 
Embryonic nutrition. Kolster,- R. 1905.1. 
Cuban forms {Brotulidce) . 2 , 

T.«np_ TT. H. 1903.1, 1908.1, 


1909.1. 


RRSPIRATION 

For comprehensive general ^ 

respiration, see ★Bak6k, E. Add. 1912. li 
★Winterstein, H. Add. 1912.1. 


A«rlal respiration 

Air breathing by fishes 

Miscellaneous papers. Allen, G. J885.1; 
Halting, P. 1878.3; Oswald. F. 

Roth. W. 1905.1. -^ ^ecess^ty 

lion of coprolites. Vaillant, L. L. 1896.0. 

By means of air-bladder functioning 

as a respiratory organ. 

Aerial respiration m T. 

Dipnoi. Dubois, R. 1891.1. 18^-1, 

Dumferil. A. H. 1870.1..6; ★Oppel, A. 

in Amw caha. 

A u iftvn 1 6* Stauffer, J. 

Wilder, B. G. 1876.2, 1877.1. • 

Reopiratory 

Lepidosteus. ★Mark, E. L. 1890.1. 
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See also under Dipnoi (Ceratodus, Lepi- 
dosdren and Protopterus) and Ganoidei, 
(Amia and Lepidosteus) , Natural History. 

Aerial respiration in various Teleostei, 
— Umbra. Brimley, C. S. 189!6.1; ★Rau- 
ther, M. 1914.1. — Gymnarchus. Duver- 
noy, G. L. 1853.1; Erdl, M. P. 1847.2; 
Forg, - 1853.1. — Eryihrxnus and Sudis. 
Jobert, C. 1878.1. 

Air bladder, as reservoir of oxygen when 
fish is in stagnant ivater. Moreau, F. A. 
1876.3. 

By means of wall of intestine. — 

Brazilian Siluridce. Edwards, H. M. 
1878.1; Jobert, C. 1877.1. 1878.1; Bnin- 
ing, C. Add. 1914.4. — Monopterus. 

Volz, W. 1905.1, .4..5, 1906.1. 

Intestinal respiration in the European 
loach, Misgumus {Cobiiis). Babdk, E. 
1907.1, 1914.1; ★Baumert, F. M. 1853.1, .2; 
Bischof, C. G. 1818.1; Calugareanu, D. 
1907,1; Erman. P. 1808.1; Lupu, H. 
1910.1; Anon. 67. 

By labyrinthiform and accessory 
respiratory organs of various types. 

Various papers, observations, on Indian 
fishes, etc. Bade, E. 1912.2; Carbonnier, 
P. 1874.4; ★Day, F. 1868.3, 1877.3; 
★Dobson, G. E. 1874.1; Grigoriap, C. 
1901.1; Halting, P, 1877.2; Semper, C. 
Add. 1895.1. 

For the highly complicated structure of 
the labyrinthiform organs and related 
structures, see Accessory branchial organs 
under Respiratory organs. 


Branchial or gill respiration 

General treatises on respiration of fishes. 
Flourens, M. J. 1844.1; Kuiper, T. 1907.1. 

Respiration as a factor in locomotion. 
Brugmans, S. J. 1812.1. — Relation to 

phosphorescence. PflUger, E. F. 1875.1, .2. 
— Alleged importance of water as a respira^ 
tory stimulus. Rynberk, G. A. 1911.1, .2. 


Infiuence of age, temperature and size on 
respiration. Babdk, E. & Hepner, J. 
1912.1; Baird, S. F. 1873.35; Polimanti, 

O. 1912.2; Zuntz, N. 1914.1, .2; Ege, R. 
4: Krogh, A. Add. 1914.1; Gardner, J. A. 
& Leetham, C. Add. 1914.1. 

Miscellaneous accounts of respiration in 
fishes, unimportant papers, notes, etc. Ba- 
bdk, E. 1911.1, 1912.1; Baird. S. F. 
1872.23; BataiUon, E. 1896.1, .2; Bert. 

P. 1869.2; Bohn, G. 1903.1 ; Broussonet, 
P. M. 1785.1; Camus, L. & Nicloux, M. 
1903.1; Carradori, G. 1799.1; Dumdril, 
A. M, 1807.1,.2; Frdddricq, L. 1891.1; 
Galton, J. C. 1871.1; Halting, P. 1870.1, 
1873.1; Jobert. C. 1877.2, 1878.2; Loewy, 
- 1909.1; Lovdn, S. L. 1830.1; Osbum, 
R. C. 1911.5; Quinquand, E. 1873.1; 
^uter, F. 1909.1; Richet, C. R. 1880.1; 
Sacy, A. I. 1791.1; Spallanzani, L. 1803.1; 
Anon. 65, 551, 552; Camerajius, J. R. 
Add. 1760.1; Carcani, P. Add. 1791.1; 
Carradori. G. Add. 1794.1; Dumdiil, C. 
Add. 1807.1; Fischer von Waldheim^ 
G. Adds 1801.1; Holzfuss, E. Add. 1914.1; 
Jojyet, F. Add. 1880.1; Lafont, A. Add. 
1868.1; Volta, G. S. Add. 1838.1. 


Early papers on respiration, in Pre- 
Linn. section. Bartholinus, C. 1700.1; 
Bartbolomseus 1647.1; Bemhardi, F. 
1656.1; Camerarius, J. R. 1624.1; Eccard 
1637.1; Katzbeccius, G. 1609.1; Klein, 
J. T. 1740.1; Needham, W. 1667.1; 
Severinus, M. A. 1659.1; Theophrastus 

1479.1. 

Physiology of respiration, compris- 
ing general chemical and physical researches. 

For-^ risum^ of the more recent work on 
the physico-chemical processes involved in 
respiration, see ★Winterstein, H. Add. 

1912 . 1 . 

Important technical papers on the physi- 
ology of respiration. ★Bounhiol, J. P. 

1904.1. 1905.1, 1906 . 12 , 1906.1; Duncan, 
C. & Hoppe-Seyler, F. 1892.1; Gage, S. 
H. 1892.1; ★Gr^hant, L. F. 1869.1, 

1870.1. 1871.1; Jolyet, F. 1879.1, 1880.1; 
Jolyet, F. & Regnard, P. 1877.1; Mon- 
tuori, A. 1913.1; Provencal, - & Hum- 
boldt, F. 1809.1; Regnard, P. & Blan- 
chard. R. 1883.1; Regnault, V., Reiset, 
J. & Millon, E. 1848.1; ★Rynberk, G. A. 
1905.4, 1906.1; Schoenlein, K. 1895.1; 
Trendelenburg, P. 1912.1; Winterstein, 
H. 1908.1; Ishihara, M. Add. 1906.1. 

Permeability of branchial membranes to 
salt solutions, in its relation to respiration. 
Fr6d6ricq, L. 1901.2; Hyde, I. H. 1908.1, 
1909.1; Scott. G. C. & White, G. F. 
1910.1; Backman, E. L. Add. 1914.1. 

Respiratory mechanism in fishes 

For comprehensive treatises on the mechan- 
ism of respiration, see ★Baglioni, S. 1907.1, 
1908.2; and ★Oppel, A. Add. 1905.1, 

1906.1. 

General. Duvemoy, G. L. 1839.1, .2; 
Flourens, M. J. 1830.1; ★Holmquist, O. 

1910.1. 

Respiratory center, situated in the medulla 
oblongata. Experiments to determine locali- 
zation. Bab^k, E. 1914.1; ★Hyde, I. H. 
1904.1; Steiner, J. 1888.1; Vulpian, E. 
F. 1886.2. 

Respiratory mechanism in Petromyzon. 
Couvreur, E. 1898.1; ★Dawson, Jean 

1904.1. 1905.T; Oken. L. 1821.1, 1829.2. 
Mechanism in Btasmobranchii. Cou- 

vreur, E. {Torpedo) 1902.1, 1903.1; Dar- 
bishire, A. D. 1907.1; Vaillant, L. L. 
{Mobula) 1912.1. 

For respiration of festal sharks by means 
of external gills see Nourishment of em- 
bryo under Viviparity in section on Re- 
production. 

Respiratory mechanism in Teleostei. 
Kuiper, T. 1906.1. — Blenniidce and Pholis, 
Kneeland, S. 1862.1. — Syngnathus. 

Lichtenstein, M. H. 1836.1. — Mugil. 

Molin, R. 1853.3. — Ammodytes. Pieri, 

J. B. 1896.1. — Carassius. Westerlund, 

A. 1906.1. 

Vascular respiratory mechanism of the 
vertical fins of embryonic Embiotocidos. 
Ryder, J. A. 1893.2. 

Respiratory movement of the branchial 
apparatus. For a comprehensive review of 
the literature of this subject see ★Baglioni, 

S. 1910 . 2 . 
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Respiration — Coni' d. 

General papers. Babdk, E. & Dedek, B. 

1907.1. 1908.1; Bjelooussow, N. 1901.1; 
McKendrick, J. G. 1879.1; Mines, G. R. 
1913.2; Varigny, H. C. 1892.1. 

Technical researches. — Synchronism of 
respiratory movements vnth heart rhythm 
in embryos. Babdk, E. & Hepner, J. 

1912.1. — Nervous regulation of respira^ 
lory rhythm. Deganello, U. 1907.1-1908.1. 

— Theory of origin of respiratory movements. 
Lombroso, U. 1907.1-1908.2; Anon. 682. 

"Yawning," in fishes, a respiratory act. 
Cocks, A. H. 1910.1; Elmhirst, R. 1910.1, 

Caudal and cutaneous respiration 

Ability to live by cutaneous respiration 
alone. Babdk, E. 1914.1. 

Caudal respiration in various fishes. 
Baumert, F. M. 1853.2. 

Diminished resistance against silver salts 
in fishes with cutaneous respiration. Pigo- 
rini, L. 1907.1. 

Caudal respiration in Periophthalmus. 
Haddon, A. C. Add. 1889.1; Hickson, S. 
J. Add. 1889.1. 

ASPHYXIATION 
Through respiratory interruption 

Effects of asphyxiation on heart and 
muscles. ★Polimanti, O. 1912.5, 1914.1. 

Asphyxiation produced in water deprived 
of oxygen through boiling or by use of air- 
pump. Dissard, A. 1898.1; Gr^hant, L. 
F. & Picard, - 1873.1; Boyle, R. Pre- 
Linn. 1670.2; Hauksbee, F. Pre-Linn. 

1712.1. 

Observations on the vitality or duration 
of life of fishes after removal from the 
water. Bert, P. 1868.1; Dissard, A. 
1898.1; Evermann, B. W. 1913.2; No6, 
J. 1893.1; Poluta, G. 1865.1; Schuz, E. 
1866.1; Anon. 150, 333. 

Asphyxiation produced by excess of 
carbon dioxide. Reuss, H. 1909.1, .2. — 
Suffocation in water of marshes. Rouget, 
C. 1868.1. 

Asphyxiation caused by organic materials 
in water. Perrier, L. & Labatut, — 1900.1. 

— For other papers of a similar nature, see 
under Pollution of Streams under Fisheries. 

RESPIRATORY ORGANS 

ACCESSORY RESPIRATORY 
STRUCTURES 

Non-vascular in nature 
Atrial chamber or peribranchial cavity in 
Amphioxus. Development, etc. Lankester, 
E. R. 1898.1; Lankester, E. R. & Willey, 
A. 1890.1; Legros, R. 1909.1; Willey, A. 
Add. 1890.1. 

Opercular terminal membrane of Teleosts, 
aid in respiration. Franpois-Franck, C. A. 
1906.1, .3. 

Pre-branchial appendages in Dicero- 
baiis (Cephaloptera) consisting of elon- 
gated lamella functioning to retard the flow 
of water and thus aid in respiration. 
Dum6ril, A. H. 1870. 4, .5; Panceri, P. 

Sanctis, L. 1869.1. 


SerrulcB or serrated throat appendages^ 
possible respiratory function of, in Amia. 
Wilder, B. G. 1877.5, 1886.1; Wright, R. 
R. 1885.1. 


Breathing valves. Structure and func- 
tion of maxillary and mandibular breathing 
valves in Teleostomi. — Polypterus. Allis, 
E. P. 1900.2. — Teleosts. Dahlgren, U. 
1898.2; ★Mitchell, E. G. 1904 . 1 . — 

PleuronectidcB. Schmidt, P. F. 1915.1. 

Innervation of breathing valves. Fusari, 
R. 1907.2. 


Spiracle or the persistent vestigial 
hyomandibular or first gill cleft. Mor- 
phology. — Dipnoi. Agar, W. E. 1906.2. 
— Adpenser. Virchow, H. 1890.3. — 

Remnants in Amia and Lepidosteus. 
Wilder, B. G. 1878.2; Wright, R. R. 
1885.4. — Anatomy and development in 

Ganoidei. Dohm, A. Add. 1886.1. 

Anatomy and development in Elasmo- 
branchii. Cleland, J. 1886.2; Ewart, J. 

C. {Lamna) 1890.3; Moroff, T. 1904.1; 
Ridewood, W. G. 1896.1; Turner, W. 
1875.2; Virchow, H. 1890.2. 

Functions of the spiracles. Budgett (J. S. 
1903.1), in his work with Polypterus, observed 
the escape of air from the spiracles after the fish 
had gulped air at the surface. He believed that 
“ the spiracles in this form are used to take in 
and to give out air from the swim-bladder.” ^ 

Rand (H. W. 1907.1) observed the spoutmg 
of water from the spiracle in the skate (Raja) 
and concluded that in addition to this causing 
a respiratory incurrent through the mouth, the 
fish regularly employs spouting or the spiracular 
excurrent “ as a means of keeping the eyes un- 
obstructed.” 

Similar observations of Darbishire (A. 

D. 1907.1) with Raja indicate that this 
form expels water as “ a means of ridding 
the pharynx of unpleasant matter.” 

Fulton (T. W'. 1904.1, vi) has observed 
the reversed action of the gill-covers in 
plaice w’hich were clinging to the ta^ 
with their snouts out of water. I^j^^ 
case the water was drawn in from behmd 
through the gill-openings and spouted 
a little fountain, an inch or so in height. 


VASCUIiAR RESPIRATORY ORGANS 

True organs of respiration, of which 
gills form the usual type, found m all 
fishes* 

Vascular filaments ef pelvic fin of maU 
Lepidosiren, presumed to function as 
fund respiratory organs during breeaxi^ 
season. Agar, W. E. 1908.1; Kerr, J. G. 
1900.1; Lankester, E. R. 1894.1. 


ACCESSORY BRANCHIAL ORGANS 

For a comprehensive paper covering ^ 
pes of accessory branchial oigans, ® 

view of the literature, see ★Rauther, M. 

^\cce8Sory organs (all types) in Indian 
^hes. ★Day, F. 1877.3; H^l, C. J- 
J68.3; Muller, J. 1840.4; Tajlor. J. 

531.2, 1835.1. 

Accessory branchial cavity. 

My lined by vascular 

•phalidcB. Gngonan, C. 1900.1, Hyrti, 

. J. 1853.1. 
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Arborescent appendages. — Hetero- 
hraTichxi9, Alessandrini, A. 1842.1. — CUi~ 
rias. Bdbme, R. 1904.2; S0rensen, W. E. 
1883.1; Vaillant, L. L. 1895.3, 1896.3. 

Extensive air-sacs of Saccohranchus. 
Burne, R. H. 1894.1; Hyrtl, C, J. 1854.4; 
Wyllie. J. 1840.1. 

Paired lung-like outgrowth of branchial 
cavity (ccecal diverticula ) ; small sacs in 
Amphipnoiis. Hyrtl, C. J. 1858.3; Taylor, 
J. 1831.2. 

Gill-helix type of appendages. — Hy- 
pophthalmichihys. Boulen^er. G. A. 1901.20. 
— Heierotis, and Clupeidce. ★Hyrtl, C. J. 

1854.1,1855.1, 1862.1,1863.2. -Chara- 
cinidce. Kner, R. 1861.2, — Citharinus. 
Sagemehl, M. 1886.1. 

Arborescent appendages of Pceciliidcet 
chiefly Lebias . Mazza, F. 1907.1. 

Labyrinthiform organs. Structure, 
etc. — Labyrinthici. Bottger, W. C. 
1912.1; ★Henninger, G. 1908.1; Peters, 
W, C. H. 1853.1; Zograf, N. Y. 1886.1, 
1888.1; Meyer, P. E. Add. 1904.1. — 
Polyacanthus. Hyrtl, C. J. 1863.4. — 
Bella. Schachmagonow, T. 1900.1. 


EXTERNAL GILLS 

Transitory in nature 

For a comprehensive general treatise on 
external gills, see ★Clemens, P. 1896.1. 

7alB6 External Oills 

In the young of many Selachians and 
certain Teleosts, the gill lamellae are pro- 
longed as filaments which project to the 
In literature, these are generally 
“external gills,” although they 
should not be confused with the following 
type. 

Structure and development in fatal 
Elasmobranchii. Blainville. H. M. 1818.3; 
Cornolia, E. 1856.1; ★Leuckart, F. S. 
1836.1; Schenk, S. L. 1875.1. 

ijW exterruil gills of viviparous shark 
embryos acting as placenta, see Nourish- 
ment of embryo under Viviparity u^er 
Keproduction. 

^Tucture in the Teleosts, Gymnarchus 
ona HeUrotis. Assheton, R. 1907.2; 
Budgett. J. S. 1900.5. 1901.1. — Struc- 

^ Misgumus {Cobitis). Goette, A. 
lo7o,3. 

True External OiUs 

True external gills of the same mor- 
pholo^cal nature as those of Urodele 
amphibians, occur in Crossopterygii 
(Folypterus) and in the Dipnoans, Pro- 
topterus and Lepidosiren. 

Shucture of external giUs in Protopterus. 
Budgett, J. S, 1900.5, 1901.1. —In 
^Pwstren. Kerr, J. G. 1900.1. 

Alleged but non-existent in Neoceratodus, 
Semon, R. 1894.1. 

Structure of external gills of Polypterus. 

1899.8; Budgett, J. S. 

IRfiS-f Hyrtl, C. J. 

200 Stemdachner, F, 1869.2; Anon. 

the External gill hypothesis in the 

hylogenesis of limbs, see under Evolu- 
tion. 


GILLS 

For related structures see Branchial arches 
under Visceral skeleton. 

For Gill-muscles, see under Myolog>’. 

For the latest and most authoritative 
works on the apparatus of respiration, see 
★Oppel, A. Add. 1906,1, 1906.1. 

Anatomy and morphology. General 
researches. Goette, A. 1901.1; Greil, A. 
{Homologies) 1906.2; Huschke. E. 1818.1; 
Popta, C. M. L. 1901. 2, .3; Riess, J. A. 
1881.1; Lereboullet, D. A. Add. 1838.1; 
Williams, T. Add. 1859.1. 

Shorter papers on the morphology of the 
gills. Howes, G. B. 1891.3; Ix> Giudice, 
P. 1910.1; Rosenthal, F. 1839.1; Tre- 
viranus, G. R. 1830.1; Baer, K. E. Add. 

1827.1. 

Structure of gills in various fishes. — 
Orthagoriscus. Alessandrini, A. 1839.1. 

— Petromyzon. Giacomini, E. 1900.1. 

— Petromyzon and Myxine. Home, E. 

1815.3. — Silurus. Geoffroy-Saint- 

Hilaire, E. F. 1802.6. — Amphioxus. 

Spengel, J. W. Add. 1891.1. — Syngna- 
thus. Tiedemann, D. F. 1816.1. 

Development of gills. — Teleosts. 
★Goette, A. 1878.3, 1901.1; Morofi. T. 

1902.2, 1904.1. —Ceratodus. Greil, A. 

1906.1; Kellicott, W. E. 1905.1. — 

BdelXostoma. Stockard, C. R. 1906.2, 

1908.1. 

Histology. Faussek, V. A. 1902.1; 
Montgomery-Vignal, M. W. 1874.1; 
Plehn, M. 1901.1. — Elasmobranchii. 

Alessandrini, A. 1840.1; Droscher, W. 
1881.1; Todaro, F. 1873.1, Add. 1873.1. 

— Xiphias. Trois, E. F. 1883.1. 

PSEUDOBRANCHI^ 

Accessory or rudimentary gills which in 
Ganoidei and Teleostei play some part in 
respiration. 

Development, morphology and function. 

— Teleostei. Gemmill, J. F. 1899.1; 
Maurer, F. 1884.1, 1888.1; Mailer, J. 

1839.2, 1840.2, .4, 1841.1, .3; ★Grassi, G. 

B. Add. 1914.2. — Morphology and develop- 
ment, Lepidosteus. ★Muller, F. W. 1897.1. 

— Morphology, Ganoidei. Wright, R. R. 

1885.2, .4. — Ganoidei and Teleostei. 

Dohm, A. Add. 1886.1. 

BIBS OF FISHES 

As first shown by Goette (A. 1878.1,)^ two 
morphologically independent structures ^aye 
been known under the name of “ ribs, in 
addition to the intermuscular or small bones 
found in the myosepta of Teleosts. . 

The dors^ nbs lie at the level of the hon- 
sontal septum dividing the lateral musculature. 
They occur in Elasmobranchs and are considered 
as homologous with the ribs of Amniotes. 

The ventral ribs lie immediately outside the 
splanchnocoelio lining and are apparently seri- 
ally homologous with the hemal arches of the 
caudal vertebre. In general in Teleostomes and 
Dipnoi, only this type of rib is found. 

Both sets of ribs occur in the Crossopterj'gu. 

For an excellent account of the develop- 
ment of the ribs in fishes, see ★Schauins- 
land, H. Add. 1906.1. 
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Anatomy and morphology of the fish 
ribs. ★Baur, G. H. 1887.3, 1889.1, 1893.1; 
Cleland. J. 1863.1; ★Dollo, L. 1892.2; 
Eschricht, D. F. 1850.1, 1851.1; ★Goep- 
pert, E. 1895.1. 1897.1; Hatschek, B. 
1889.2; Lavocat, A. 1889.1; Mayer- 
hofer. F. 1908.1; Muller, A. 1853.1 ; Wil- 
brand, J. B. 1824.1, 1838.1; Claus, C. 
Add. 1877.1. 

Demonstration of presence {previously de- 
nied) in Polyodon of cartilaginous ribs. 
Bridge, T. W. 1897.2..3. 

Presence anteriorly of both types of ribs 
in Polyacanthus. Hj rtl, C. J. 1863.4. 

Description of a pair of freely articu- 
lated occipital “ ribs ” in Micropterus. 
Shufeldt, R. W. 1884.1, .2. — Suggestion 

that these are rudiments of the supra- 
claviculae. McMurrich, J. P. Add. 1884.1. 

SENSES AND SENSE ORGANS {OF 

FISHES) 

For the morphology of the various organs of 
sense, see under Auditory organs. Gustatory 
organs. Eye, Olfactory organs, and Tactile 
organs. 

P'or the functions of these organs, see Hearing, 
Smell, Taste, and Vision. 

For local and specialized sense organs, see 
under Lateral line system, and Nervous system. 

For all psychological reactions in 6shes, in- 
volving sensory perceptions, see under Behavior. 

Morphological and physiological classi- 
fication of sense organs. Herrick, C. J. 

1903.1. 

General treatises on sense organs. Chatin, 
J. 1880.1; Lenhoss6k, M. 1894.1, 1895.1; 
★Lubosch, W. 1910.1. 

Branchial sensory organs {ectodermal 
thickenings above each gill cleft, from 
which arise lateral line and mucus canal 
sense organs) and their phylogenetic signifi- 
cance. Beard, J. 1885.2; Beraneck, E. 
1889.1; Peter, K. 1901.1; Wilson, H. V, 

1897.1. 

General treatises on the senses of fishers. 
★Baglioni, S. Add. 1912.1; ★Nagel, W. 
A. Add. 1894.1. 

Electric and magnetic dermal senses. 
Dunn, M. Add. 1899.1. 

End organs or the nerye~end ap^ 
paratus. Called also epidermal sense 
organs {Hautsinnesorgane) or terminal 
buds. {It is impossible at present tO state 
with certainty the functions of these nerve 
end organs and to assign them to the different 
senses ) . 

General treatises. ★Leydig, F. 1895.1; 
★Merkel. F. 1880.1. 

Anatomy and morphology. Afanassjew, 
M. J. 1874.1; Herrick. C. J. 1903.2; 
Hofer, B. 1908.1; Leydig, F. 1879.1, 
1888.1; Ritter, W. E. 1893.1; Schulze, 
F. E. 1863.1; Trojan, E. 1904.1, 1905.1; 
Lenhoss6k, M. Add. 1894.1. 

End organs of trigeminus and lateralis 
nerves, BdeUostoma. Ayers, H. & Worth- 
ington, J. 1907.1. 

Skin sensory organs, relation to mamma- 
lian hair. Leydig, F. 1893.1; Maurer, F. 

1893.1. 1895.1. 


Skin sensory organs of Fierasfer. Nus- 
baum, J. & Bykowski, L. 1905.1. — 
Spinax. Rund, G. Add. 1914.1. 

Presence of terminal organs resembling 
touch corpuscles in intro-muscular connec- 
tive tissue. Pur\'is, G. C. 1890.1. 

For nerve terminations in particular or- 
gans, see “ Innervation ” under swh organs 
as Heart, Integument, etc. 


SEX-RATIO {IN FISHEB) 

The relative proportions of the sexes in 
fishes. 

General papers. Fulton, T. W. 1890.4; 
Pittet, L. Add. 1914.1. 

The sex-ratio in — Gasterosteus. Braun, 
M. G. 1904.1. — Salmon in Scottish 

rivers. Calderwood, W. L. 1904.1. — 

Sharks and rays. Fulton, T. W. 1903.2; 
Haacke, W. Add. 1885.1. — Plaice. 

Hefford, A. E. 1909.1. — Syngnathidee, 

Marcusen, J. 1873.1. — Spinax. Punnet, 
R. C. 1904.1. 

Sex-ratio in broods of aquarium fishes, 
chiefly viviparous Pceciliidce, alleged to 
vary from nearly all males to nearly all 
females according to age of parent fishes. 
Thumm, J. 1908.1 (pp. 51^521). 

For an illuminating suggested explana- 
tion of similar fluctuations in the sex-ratio 
of Lebistes reticulatus, see ★J. S. Huxley, 
in Journal of Genetics, 1920, vol. 10, 
pp. 265-276. Huxley suggests that in- 
stead of sex-determination by chromosomes 
being fixed and unmodifiable, there is a 
possibility of external factors overriding 
their effects, and that thus some males are 
“ masculinized females,” i. e. males with 
XX or female genetic constitution. Such 
individuals will always give a preponder- 
ance of the sex opposite to their own. 

For the sex-ratio of Lebistes in a wild 
state considered the normal 1 : 1 ratio, see 
Henn, A. W. 1916.1 (p. 106). . 

Case of sex reversal or “ arrhenoidve xn 
a viviparous Paeciliid; in a female, the 
anal fin elongated to tunce its normal length, 
resembling the characteristic appearance of 
half-grown males. Philippi, E. 1904.1. 

For additional discussion of the sex- 
ratio of the PcBcUiidce, see R. L. Barney <k 
B. J. Anson, in Ecology, 1921, vol. 2, pp. 
53-69. 


;EXUAL DIMORPHISM 

General treatises on the sexual dirMrphiem 
f animals, including fishes. 
lam, J. T. 1900.2; ★Darwin. C.R. J883^* 
Miscellaneous papers. ^ Holt, 

898.1; Surbeck, G. 1913.1, 1914.2, 

^andeck, A. Add. 1914.1. 

Sexual dimorphism shoum xn d^xiwn oj 
— Raja. Liitken, C. F. 1874.3^5. 
lotidanus. Macdonald, J. Barron, 

L 1868.1. — Mobula. Pellegnn, J. 

912.12. , . 

Sexual dimorphism shown xn 
pine of xnales of Myr^nthi^, 
aja, and Chimeera. Davi^. W. 187J.i. 
)ean. B. 1906.1; Reis. O. M. 1896.J, 
V^oodward, A. S. 1906.3. 
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Sexual dimorpkUm in — Anal fin, MaU 
lotus. Agassiz, J. L. 1860.1. — Pectoral 
fin, Cobitia taenia. Canestriui, G. 187 1.3,. 4; 
Troschel, F. H. 1871.1. — Pectoral fins, 
Cyprinidae. Fatio, V. 1875.1. — In size. 
FiUton, T. W. 1890.4. — In skeleton. 
Gunther. A. C. 1859.3. 

Fot sexual dimorphism in pelvic fins of 
sharks, see Copulatory organs under Vivi- 
parity in section on Reproduction. 

For the differentiation of the male anal 
fin of PaciliidcR as an intromittent organ, 
see under Ovarian gestation under Vivi- 
parity as above. 

Frontal gibbosity, a swelling or pro- 
tuberance on the head of certain male fishes, 
which may be considered a secondary sexual 
character. It becomes gradually more 
prominent as sexual maturity is reached, 
and is very greatly enlarged during the 
breeding season. — General account of 
anatomy and physiological significance. 
Pellegrin, J. 1904.2. — Geophagus and 
Cichla. Agassiz, L. & Agassiz, E. C. 
1868,1; Steindachner, F. 1874.3, 1877.1 
(i). — Jtdis and Scarus. Cuvier, G. & 

Valenciennes, A. 1828.1 (vol. 14). — 

Semicossyphus. Gtinther, A. C. 1859.1. 
— Pimelometopon. Jordan, D. S. & Ever- 
mann, B. W. 1896.2. — Percidce. Pelle- 
grin, J. 1901.2. — Ptychochromis. Pelle- 
grin, J. 1907.14. 


Sexual diznorphism in Tarious Teleosts 

Sub-order Acanthopterygii. — Callyo- 
don. Bloch, M. E. 1788.3. — Amoglossus. 
Cunningham, J, T. 1890.1. — Rhom- 

hoidichthys. Facciolfii, L. 1886.1. — 

5mom. Facciol^, L. 1899.1. — Lepado- 
gaster. Guitel, F. 1890.4. — Hemichromis. 
Kutzner, A. 1909.1. — Cichlasoma. 

Reuter, F. 1914.1. —Com. Trois, E. F. 

1905.1. — Lucioperca. Vutskits, G. 

1915.1. 1916.1. — Mesogonistius. Anon. 
263. — Pterophyllum. Conn, C. Add. 

1914.2. 

Sub^rdfr Ostariophysi. — Tinea. An- 
drea, A. 1897.1; Canestrini. G. 1872.1, 
^ Rashora. Arnold, J. P. 1911.25. — 
CaUichthys. Kner, R. 1854.3. —Cory- 
doras. Steindachner, F. 1910.2. — Neo- 
sUurus. Troschel, F. H. 1870.1. — Lew- 
caspius. Vutskits, G. 1903.1. 

Fishes of various other sub-orders. 
^ Coregonus. Carpenter, C. 1878.1. 
^ Stigmatophora. McCulloch, A. R. 

1914.3. — Syngnathidee. Marcusen, J. 

1873.1. — Cynolebias. Regan, C. T. 

1912.22. 

For sexual dimorphism in eels, see 
Sexes of Eels, under Anguilla in the Syste- 
matic part of the Subject Catalogue. 


SKELETON OP FISHES 

Comprising the morphology of the inner 
cartllaglnotxs or bony endo^eleton, and 
the general subject of Osteology. 

The * exoekeletoD,*’ consisting of the dermal 
denticlM and scales, is treated under the cap- 
tion Dermal skeleton.'' 

The ^de u^e. among authors, of the term 
exoskeleton ' for the dermal skeleton him 
necessitatod the retention of this term in the 


present work. Long ago, Ryder (J. A. 1885.2, 
p. 204) pointed out that “ the distinction be- 
tween the fin-rays as exoakeletal, from the other 
bones as endoakeletal, . . . breaks down on 
embryolo^ical grounds, for both are clearly of 
mesoblastic origin.” More recently, Prof. J. O. 
Kerr (Text-book of Embr>’ology, vol. 2, p. 289) 
considers the use of the term ” exoskeleton ” 
for fish-scales as unfortunate, and limits this 
term to the true chitinous exoskeleton of various 
invertebrates. 

The present section is largely limited to gen- 
eral papers on the fish-skeleton. The full litera- 
t»^e will be found by reference also to the papers 
ci^ed under Pectoral girdle; Pelvic girdle; Ribs; 
Skull; Vertebral column; and Visceral skeleton. 

The abnormalities of the skeleton are listed 
under Teratology. 

For the preparation of skeletons for research 
and class room work, aee Technical methods, 
etc. 

The many described forms of fossil fishes are 
known solely from their skeletal remains. The 
extensive literature can, of course, not be in- 
cluded here. Reference should be made else- 
where in this work and also especially to the 
” catalogue ” of Woodward (A. S. 1889.2). 

General treatlzea 

No satisfactory general treatise on the skele- 
ton of fishes, of recent date, exists. The follow- 
ing references comprise the existing general 
treatises. 

Text in English. Owen, R. 1848.1, 
1866.3; ★Reynolds, S. H. 1913.1. 

Text in French. Lidth de Jeude, T. W. 
1898.1; ★Pouchet, G. & Beauregard, H. 
1889.1; ★Stephan, P. 1900.1; Owen, R. 
Add. 1855.1. 

Text in German. Brilhl, C. B. 1856.1, 
1887.1, Add. 1845.1, 1847.1. 

An early general treatise, in English, is 
Cheselden, W. Pre-Linn. 1733.1. 

For the synonymy of the numerous terms 
which have been applied to the bones of the 
fish-skeleton, see ★Starks, E. C. 1901.1. 

MUcellaneout paperz 

The following citations represent older, 
unimportant, and miscellaneous papers on 
the skeleton of fishes. Ekama, C. 1822.1; 
Geoffroy-Saint-Hilaire, E. 1817.2, 1824.2; 
Hoeven, J. 1822.1; HoUard, H. L. 1861.1; 
Macdonald, W. 1838.1, 1872.1; Mivart, 
St. G. 1871.1; Owen, R. 1846.2; Rosen- 
thal, F. 1811.1; Segond, L. A. 1873.1; 
Sgarzi, G. 1849.1; Shufeldt, R. W. 1916.1. 

Tissues characterized by the presence 
of a high proportion of intercellular sub- 
stance, or matrix, which is a product of 
the surrounding cells themselves, occur 
widely distributed throughout the animal 
body. When the intercellular • substance 
is siifificiently dense, or is strengthened by 
the dei>o8ition of lime salts, these tissues 
may provide support for the other body 
tissues. 


SBlELETOOEKOnS TI88T7B8 

The akeletogenoua or eonneeUve tissues, in- 
cluding cartilage and bone, all arise from the 
mesenchyme. 

The CozmeetlTe TUsaes 

Comprising areolar, reticular, fibrous, and 
elastic tissues, which have not been separated 
in the following references. 
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The most comprehensive general treatise 
on the origin and development of connective 
tissue {in German), wUh an extensive 
bibliography, is ★Merkel, F. 1909.1. 

Various papers on the development, his^ 
tology, histogenesis, etc., of connective 
tissue are Ebner, V. 1896.1; Ferguson, 
J. S. 1912.1; Goldfechmidt, R. 1908.1; 
★Key, A. & Retzius, G. 1875.1; Muller, 
E. 1912.1; Policard, A. 1902.1; Stud- 
niCka, F. K. 1897.6, 1902.1, 1906.2, 1907.1; 
★Szily, A. 1908.1. 

The umbilical cord of mammals is 
composed of a mesenchymal tissue known as 
“ mucous tissue." For the structure of an 
analogous connective tissue in the “ um~ 
bilical cord ” {yolk-sac) of Torpedo, see 
Laguesse, G. E. 1911.1, 1913.1. 

For the references to "Fat, or adipose 
tissue," which is formed from areolar con- 
nective tissue, see under Chemistry. 

Cartilage 

Cartilage, a dense tissue possessing flexi- 
bility and elasticity, forms the skeletal tissue 
of c5yclo8tomes and Elasmobrancbs and is in 
these forms never replaced by bone. 

In the embr >’0 or larval bony fish (Teleost), 
and in all higher vertebrates, the skeleton is 
originally formed of hyaline cartilage, which is 
later replaced by bone. 

In ad\ilt Selachians, cartilaginous structures, 
such as the vertebree, usually become “ calcified" 
or hardened by the deposition of calcium carbo- 
nate in the form of polygonal plates between the 
peripheral cartilage cells, as is best shown by 
Lubosch (W. 1909.1) and by Roth (W. 1911.1, 
p. 496). Despite the statements of Stark (James 
1844.2), true bone is not developed in these 
fishes. 

The origin of cartilage is difficult to follow. 
As quoted from an abstract in the Journ. Roy. 
Micro, Soc., 1898, 2nd. series, vol. 17. p. 290. 

" Prof. F. K. Studnieka, [1898.41 shows that the 
origin of cartilage does not imply occurrence of 
Bpecial cells. In the postr-embryonic life of 
Cyclostomes, cartilage may arise from (1) the 
dense connective-tissue of perichondrium and 
fascia; (2) the loose connective-tissue; (3) the 
so-called Schl^mknorpel: (4) the Vorknorpel 
(vesicular supporting tissue of Schaffer) ; (5) 
the axial connective-tissue of the caudal fin; 
(6) highly specialised tissue, such as fatty tissue; 
and (7) the epithelium of the notochord." 

The most extensive recent summary of 
this subject, with a full bibliography, is 
★Studnifika, F. K. 1993.2. 

Excellent treatises, containing com- 
plete bibliographies, on the development 
of hyaline cartilage in all groups, are 
★Novikov, M. M. 1908.1; and for the 
chemical composition especially, ★F. C. 
C. Hansep in Ajiat. Hefte, 1905, Bd. 27, 
Hft. 83, pp. 53^820, 10 pis. 

The structure of cartilage in the Cyclo- 
stomes is most completely treated by 
★Schaffer, J. 1896.1-1901.2, 1910.1; and 
62 / ★Studnieka, F. K. 1897.4, .6, 1898.1, .4. 

The histological structure in Elasmo^ 
hranchs is treated by Hasee, J. C. 1879.2, 
and by ★Roth, W. 1911.1. 

Other papers on the development or struc- 
ture of cartilage are Nardo, G. D. 1843.1, 
1845.1; Retterer, E. 1907.1; Srdinko, 
O. V. 1902,1; Valenciennes, A. 1851.3; 
and Easchkaroff, D. N. Add. 1014.2. 


The development of cartilage and carti- 
lage cells has been especially studio in 
connection with the development of the 
notochord and the vertebral column. For 
references, see under Vertebral column. 

4 For the chemical composition of cartilage, 
see under Chemistry. 

Bone 


True bone is characterized by the presence 
of included bone-cells (called also bone-cor- 
puMles, calcigerous cells, and osteoblasts), 
which generally occupy the lacunse of the Haver- 
sian system and thus are included in or sur- 
rounded by the lamellated bone matrix. It is 
first met with in the " bony fishes " (Teleo- 
stomes). 

Dentine, closely allied to bone, is more dense 
and its formative cells (scleroblasts or odonto- 
blasts) are not included in the matrix. The 
scleroblasts, which secrete the dentine, line the 
proximal side of the developing denticle or 
tooth so that growth, in contrast with bone, is 
in only one direction, i. e. outward. Dentine 
occurs in the dermal denticles of Elasmobrancbs 
{see Dermal skeleton) and in the teeth of these 
fishes and all higher vertebrates (see Dentition). 

Modern views on the histology of the bone 
of fishes begin with the work of H. MQller 
(Zeitschr. wiss. Zool., Bd. ix, 1858) who first 
correctly distinguished ossification (from calci- 
fication) as the osteoblastic elaboration of car- 
tilage. Williamson (W. C. 1851.1) previously 
had considered bone to be formed by the cal- 
cification of cartilage. 

Many genera of Teleosts possess no “ bone 
corpuscles " (t. e. lacunae occupied by osteo- 
blasts) and tneir bones therefore in minute 
structure much resemble dentine. This sub- 
ject has been elaborated by Kolliker (R. A. 
1859.1, .2) who microscopically examined more 
than two hundred species of fishes. He found 
that “most of the higher organized fishes are 
amongst those with bone-corpuscles," including 
roughly the Physostomi; Malacopteiy'gii and 
Ostariophysi (except Thricomyctenis), and the 
Ganoids. Those without *' bone-corpuscles 
roughly include the Anacanthini and Pharyn- 
gognathi, the Symbranchii, Haplomi, Plectog- 
nathi, and all of the " Acanthopteri, the 

exception of the genus Thynnus. ’ eW. F<^ the 
tissue lacking bone corpuscles, K6lliJcer (R* A. 
1859.2, p. 258) used tne term " osteoide* Oe- 
webe." This work has served as the basis for 
most modern histological researches on the 
bones of fishes. 


The lack of bone-cells was originally 
noted by ★Queckett (J. T. ^ 

Williamson (W* C. P* 693), ^ 

KoUiker (R. A* 1853.1. p. 361); and by 
Mettenheimer (C. F. 1854.1). 

Pouchet observed that, xn the same in- 
dividual, some bones may possess bor^- 
cells while others lack them. Pouchet, U. 


375 2 

Oth^ papers aUo 

'* the bone-cells. p 

n p arwi ★Stephan, tr. 


)8 2 

The 'most valuable paper on hisiolon 

the bones of fUhes {in 
a historical and a full InbliogTaphic 

umS, is ★Stephan, P. 1900.1. , 

Papers treating ^ of vampus 
hutolagy or histogenesis of the 

fe^^adyna. M. 1910.1..^* 

[bam*. C. 1864.1. 1867.2; Goodn^. 

3 . 1913.2; Kostier, M. 1882.1; Rena , 
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J. 1902.1; Retterer, E. 1905. 1-. 3; 

★Schmid-Monnard, C. 1893.1; Stieda, 
L. 1872.1; Studniika, F. K. 1906.2; 
Williamson, W. C. 1851.1; Kaschkaroff, 
D. N. Add. 1914.3. 

True bone occurs in the Coccosteomorphi 
(Arthrodira) . Gebhardt, W. 1907.1. 

The histological structure of bone, in the 
ocean sun-fish, Orthagoriscus, has been 
much studio. The most recent paper 
(Kaschkaroff) considers them without b<nie 
cells. This paper also reviews all preceding 
papers. Beauregard, H. 1893.1; Cleland, 
J. 1862.1; Harting, P. 1865.3; Kolliker, 
R. A. 1860.8; Novikov, M. M. 1909.1, 
1910.1; Supino, F. 1904.1; ★Kasch- 
karoff, D. N. Add. 1914.3. 

The osteoblasts, previously generally con- 
sidered mesodermal in origin, were de- 
scribed by lUaatsch (H. 1894.1) as arising 
in the ectoderm and thence migrating into 
the mesoderm. This possibility was re- 
viewed by Kingsley (J. S. 1894.1). Harri- 
son (R. G. 1895.1) re-investigated the 
matter and reaffirmed their mesodermal 
origin. These older views are likewise 
maintained in a more complete review by 
★ Ros6n (N. 1910.1). 

SKELETON BY GROUPS 

The skeletons of the following forms are 
more completely treated elsewhere herein 
under the constituent parts, such as Pec- 
toral girdle; Pelvic girdle: Skull; Verte- 
bral column; and Visceral skeleton. The 
following references therefore chiefly con- 
stitute accessory, general, inclusive, or 
unclassifiable papers. 

CYCLOSTOMATA 

Ayers, H. & Jackson, C. M. 1900.1; 
Cole, F. J. 1905.1; Gegenbaur, C. 1870.3; 
★Parker, W. K. 1864.1; Schaffer, J. 
1901.2; Perepelkin, K. Add. 1882.1. 

DIPNOI 

★Fiirbringer, K. 1904.1; Wiedersheim» 

R. E. 1880.2. 

ELASMOBRANCHII 

Baudelot, E. 1869.3; Goodey, T. 
(Chlamydoselachi^s) 1910.1; ★Haswell, 
W. A. 1885.2; Jaquet, M. (Pseudotriacis) 
1905.1; Molin, R. 1853.2, 1859.1; Regan, 
C, T. 1906.1; Treviranus, G. R. 1804.1. 
Excellent figures, Garman, S. 1913.1. 

CHlMiERID^ 

Skeletons figured and described. Garman, 

S. 1904.1. 

OSTEOLOGY OF TELEOSTOfiCI 

Chondrostei and Holostei. Anatomy of 
the skeleton of — Polyodon^ ★Bridge, T. 
W. 1878.1. — ** Knochengancdden.** Ca- 
fauek, F. 1883.1. — Acipenser. Molin, R. 
1851.2; Zalenskil, V. V. 1878.1. — Amia. 
★Shufeldt, R. W. 1885.1. 

Teleostel 

It should be stated here that most of 
the following references include the struc- 


ture of the skull. Other parts of the 
skeleton, such a.s the vertebral column, 
pectoral girdle, ribs, etc., receive treat- 
ment but less generally than the skull, 
which is almost always included. 

Sub-order Malacopterygii 

Structure of the skeleton of — Coregonus. 
Ba 3 ’’er, F. 1889.1. — Salmo salar. Bruch, 
C. W. 1861.3, 1862.1; Morrow. R. 

1880.1. — Gymnarchus. Erdl, M. P. 

1847.1. — Alosa sapidissiTna. Hitch- 

cock, F. R. 1887.2, 1888.1. — Clupeidce. 
Hyrtl, C. J. 1861.2. — Mormyridce. 

★ Marcusen, J. 1864.1. — Cromeria and 

Galaxias. Swdnnerton, H. H. 1903.1. 

Sub-order Ostariophysi 

Skeleton of Characinidce. — Gastro- 
pelecus. Ridewood, W. G. 1913.1 ; Young, 
G.W. 1915.1. 

Skeleton of Cyprinidw. — Tinea. An- 
dres, A. 1897.1, 1899.1. — Cyprinus 

carpio. Bruch, C. W. 1861.2; Briihl, C. 

B. 1891.4; Maslowsky, A. 1855.1. 

Skeleton of Siluridee. — Maloplerurus. 

Cleland, J. 1858.1. — Siluridee. Hyrtl, 

C. J. 1859.1; ★Koschkarov, D. N. 

1905.1. — Amiurus. McMurrich, J. P. 

1884.2. 

Sub-order Apodes 

Osteology of the fishes of the sub-order 
Apodes. Regan, C. T. 1912.15. 

For the osteological characters of the fol- 
lowing families of the sub-order Apodes, see 
the present citations under Gill, T. N. os 
follows. — Anguillidce. 1891.8. — Mv.- 
rcenesocidce. 1891.10. — Murcenidae. 

1891.11. — Simenchelyidee . 1891.12. 

— Synaphobranchida . 1891.13. 

Sub-order Haplomi 

For the most recent delimitation of this 
group, see Regan, C. T. 1911.15. 

Osteology of Dallia pectoralis. Starks, 
E. C. 1904.1. — Esoetdee. Starks. 1904.3. 

Sub-order Catosteomi 

Osteology of — Lampris guttatus, 
Bakker, G. 1822.1; Ekhoff, E. 1875.1. 

— Lophobranchii. Jungersen, H. F. 

1909.1. — Syngnathus. McMurrich, J. 
P. 1883.1. 

Osteology of the Hemibranchii, including 
the following families or genera: dSoliscus, 
Aulichthys, Aulorhynchidee, Aulostomidce, 
Centriscidce, Fistxdariidce, Gasterosteidcs, 
and Macrorhamphosidee. Starks, E. C. 

1902.2. 

Sub-order Percesoces 

Osteological characters of the fishes of the 
foUowir^ families or genera: Atherinopsis, 
Menidia, Mugilidoe, and Sphyrcenidcs. 
Starks, E. C. 1899.1. 

Osteology of Ophiocephalus. Day, A. L. 
Add. 1914.1. 

Sub-order Anacanthini 

Osteology of the Gadidce. Bakker, G. 
1822.1; Brooks, H. St. J. 1885.1; New- 
ton. E. T. 1895.1, Add. 1875.1; William- 
son, H. C. 1902.1. 
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Sub-order Acanthopterygu 

Structure of the skeleton of — Cata- 
phracti. Berg, L. S. 1906.12. — Pleuro- 
nectes. ★Cole, F. J. & Johnstone, J. 

1901.1. — Lutjanince. Gill, T. N. 1885.4. 

— Etheostomince. Jordan, D. S. & Eigen- 

mann, C. H. 1886.1. — Lopholatilus. 

Lucas, F. A. 1905.1. — Thynnus. Mas- 
terman, A. T. 1894.1. — Regalecus. 

★Parker, T. J. 1886.3. — Micropterus, 

Shufeldt, R. W. 1884.1, .2, 1901.10. — 

Kurtus. Beaufort, L. F. Add. 1914.1. 

Skeleton of Luvarus imperialis (Axisonia 
and Proctoslegus are synonyms). Gunther, 
A. C. 1866.7; Nardo, G. D. 1827.1, 
1840.1: Regan, C. T. 1903.9; Waite, E. 
R. 1902.3. 

Osteology of the Scombridce and Caran- 
gidoB. Regan, C. T. 1909.13; Starks, E. 
C. 1909.1, 1910.1, 1911.4, .5; Vaillant, 
L. L. 1885.2. 

Osteology of some berycoid fishes {Bery^- 
coidea), inclxiding the following families or 
genera: Holocentridce, Hoplostethus, Mono- 
centridce, Myripristis, Polymixidce, and 
Trachichthyidce. Starks, E. C. 1904.2. 

For additional papers on this group, see 
below under “ Researches of Starks.” 

Sub-order Pediculati 
Skeletal anatomy of — Ceratias. Liitken, 
C. F. 1880.1, .4. — Lophius. Morrow, R. 
Add. 1882.1. 

Sub-order Plectognathi 
Skeleton of — Batistes. Briihl, C. B. 
1891.2; HoUard, H. L. 1853.1; Klein, 
E. E. 1872.1. — Triodon. Dareste, C. 

1849.1. — Gymnodontidce. HoUard, H. L. 

1857.1. 1860.1. — Diodon. Shufeldt, R. W\ 

1917.2. 

Special researches on the 
osteology of Teleosts 
Since the taxonomic groupings, such as 
orders and sub-orders, are largely based 
on skeletal or skull characters, an exten- 
sive literature has been developed. It is 
of course obviously impossible to note 
here all of the many taxonomic works 
containing summaries of such distinctive 
characters. The foUowing references 
primarily define the osteological basis for 
these groupings. The chief workers in 
this fi^d are Gill, Regan, and Starks. 

Reference may advantageously be made 
to “ The orders of teleostomou.«» fishes.” 
★Gregory, W. K. 1907.1. 

Researches of Gill 

The chief references to this author are 
★GiU, T. N, 1885.4. 1891.7-.13. iSee also 
those cited under ” Apodes.** See also, for 

— Amphipnoidoe, 1891.7, and — Hemi- 
iripterCdce. 1891.9. 

Researches of Regan 

Papers of the highest type, defining the 
osteologiccd characters of the foUowing 
groups {considered ” orders ” unless other- 
wise stated), are cited under ★Regan, C. 
T. as follows. — Sxeb-order Allotriognathi, 
including the families Lamprididce, Veli- 


feridce, Trachypteridce, and Lophotidoe. 
1907.11. 

Scombriformes, including Carangidoe and 
Scombridce. 1909.13. — Iniomi, 1911.2. 
Salmopercce. 1911.3. — Berycomorphi, and 
Xenoberyces. 1911.4. — Gobioidea, 1911.14. 

— Microcyprini. 1911.15. — Apodes. 

1912.15. — Opisthomi. 1912.16. — Sclero- 
parei. 1913.13. 

Researches of Starks 

Works likewise of the very highest order, 
and having the advantage of excellent illus- 
trations, are those cited under ★Starks, E. 
C. 1898.1-1911.5. In detail, they are 
listed partly above under Catosteomi, Per- 
cesoces, and Acanthopterygii, and partly 
under the foUowing families or genera of 
Acanthopterygii. — Sebastolobus. 1898.1. 

— ZeidoB. 1898.2. — Dinolestes. 1899.2. 

— AniigoniidoB. 1902.1. — Caularchus. 

1905.1. — Stylephorus, 1908.1. — Gem- 

pylidoB, LepvdopidoB, and Trichiuridoe. 
1911.3. — Leiognathus. 1911.4. 


SKULL OF FISHES 

The fuU literature on the skull will be found 
by consulting also the sections on Skeleton and 
Visceral Skeleton. 

For the ** Abnormalities of the skull," see 
under Teratology. 

" The skull is a complex structure and 
the last word concerning its composition 
has yet to be said.” (Kingsley.) 

Probably the most valuable general 
treatise on the development and morphology 
of the vertebrate skull {text in German), with 
a full bibliography, is ★Gaupp, E. Add. 
1906 . 1 . 

Unquestionably the most learned trecUises 
in English, illustrating the anatomy of the 
fish s^ll {bones, nerves, foramina, etc.) in 
remarkable detail, are those cited under 
★Allis, E.P. 1897.1. 1898.3, 1899.2, 1900.2, 
1903 . 4 , 1904.1, 1907.1, 1909 . 1 , 1913.1, etc. 

Other valuable treatises on the morphology 
of the fish skuU, in English, are those of 
★Parker. W. K. 1872.1, 1879.2, 1881.1, 
and 1882.1. 

Various papers of a general or uncla^s^ 
fied nature including the morphology of the 
fish SkuU. Baur, G. H. 1889.2; Geof- 
froy-St.-H.. E. F. 1807.1. 1824.1, 1825^; 
Goodsir, J. 1857.2; 

1913.1; *10610, E. E. 1868.2; *Kostlin, 
O. 1844.1; Mead, C. S. 1904.1; Owen, 
R. 1848.1; *Parker, W. K. & Bettany, 
G. T. 1877.1; Spitznagel. F. 1821.1, 
Sutton, J. B. 1887 1; Voskobolmkov. M. 
M. 1914.1; Wright, William. 1909.1. 

PHYLOOKNT OF THE SKULL 
Vertebral theory of the skull 

Many of the statements in the present 
summary are based on the above account 
of Gaupp (E. Add. 1905.1). 

“ A young skuU " (says HuJey. T. K Ad^ 
iR'iO 2 D 383) " may be readily eepara^ into 
Pnumb?; of segments, in each of which it 

quires but Uttle imagi^tion * e^brl 

famUy Ukeness to such an expanded verteora 

the atlas. 
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What can be more natural then than . . . 
to conceive the skull as a portion of the verte* 
bral column still more altered than the sacrum 
or the coccyx, whose vertebr® are modified in 
correspondence with the expansion of the an- 
terior end of the nervous centre.’* 

Precisely this conception arose in the 
mind of the “ fanciful philosopher ” Oken 
after observing the bleached skull of a 
deer which he picked up one day in 1806 
in the Harz forest. 

These views, published in 1806 but 
chiefly expressed in lectures, met with 
general acceptance (Bojanus, L. 1818.1, 
.2). In 1820, the poet Goethe in his 
“ Morphologic ” stated that, thirty years 

f previously, he had discovered this re- 
ationship and the vertebral theory has 
subsequently often been known as the 
Goethe-Oken theory. Goethe’s preten- 
sions are effectually disposed of by Old- 
field Thomas (Encyc. Brit., 11th ed., 
1911, vol. 20, p. 56). 

Opinions differed, however, as to the 
number of hypothetical vertebrae; Goethe 
declared six, Oken three and later four, 
and this number was also accepted by 
Rathke in 1839, by Owen (R. 1846.1), 
Bruch (C. 1862.1), and by others, the 
highest number suggested being seven. 

The theory, which had much declined, 
was again revived with vigor in 1848 by 
Owen (R. 1848.1). 

In 1858, Huxley (T. H. Add. 1859.2) 
delivered his famous Croonian lecture on 
the vertebrate skull, in which he effec- 
tually disposed of the Okenian views, as 
applied to the segmentation of the bony 
skull, with the concluding statement 
(p. 433). 

** The perfectly ossified skull is divisible into 
a series of segments, whose analogy with verte- 
brae is closer the nearer they lie to the occipital 
region; but the relation is an analogy and not 
an affinity amd these cephalic sclerotomes eure 
not vertebr®.” 

Modem views 

In 1872, Gegenbatir (C. 1864.2, iii) 
published his epoch-making work on the 
Selachian skull. In this he transferred 
the fundamental idea of segmentation to 
the chondrocranium which although form- 
ing a continuous structure in the adult 
Selachmn, exhibits, especially behind the 
infundibulum, many signs of an original 
metameric or segmental structure. Ge- 
genbaur conceived of the skull as composed 
of an anterior pretertebral region^ chiefly 
formed by a forward growth around the 
nas^ organs and including the ethmoid 
region, and a posterior verUhTol region 
comprising the occipital, audLitory, and 
part of the orbital regions. This latter 
region oveiiies the notochord, precisely 
as does the vertebral column, and it 
gives exit to the segmentsd nerves which 
he considered spinal nerves. He l>elieved 
the fused vertebrse to number at least 
nine, chiefly because of the visceral arches 
(Bogenbildungen) which he interpreted 
as ventral or hsemal arch formations, 
serially homologous wHh ribs. 


Stohr (P. A. 1882.1; Zeits. Wiss. Zool., 
1879, vols. 33, 34) soon added the fruitful 
idea that the fusion of vertebrse had 
progressed from front to rear; that this 
caudal progression is still continuing; 
and that it had proceeded unequally in 
different groups, the skull of some forms 
having absorbed more vertebr® than that 
of others. 

This last idea has become further ex- 
tended through the researches of Rosen- 
berg (E. W. 1884.1, 1887.1), of Gegenbaur 
(C. 1887.1), and of Sagemehl (M. 1884.1). 
Rosenberg concluded that the correct 
conception of the Selachian skull is not 
that of a fixed size but that, for example, 
the cranium of Carcharias Includes one 
vertebra more than that of Mustelus. 
Sagemehl going still farther, believed 
that, in mode of origin, the skull may be 
divided into (1) the pTotometameric type^ 
found in Selachians and Amphibia, which 
is formed by the fusion, not of vertebr®, 
but of metameres or somites and (2) the 
atiximetameric type of Teleostomes and 
Amniotes, in wMch the three anterior 
vertebr® of the vertebral column, having 
lost their freedom of motion through the 
backward projection of the parasphenoid, 
have been incorporated into the cranium. 
With these views, however, Gegenbaur is 
not in agreement. 

Various papers on the morphology of the 
occipital region of the skull with especial 
reference to the vertebral theory. Bertini, 
E. 1907.1; Brachet, A. 1909.1; IkBroh- 
mer, P. 1909.1; Driiner, L. 1905.1; 
Froriep, A. 1905.1, .3; ★Gegenbaur, C. 

1871.1, 1887.1, 1888.1, 1912.2; Nus- 
baum, J. 1908.1; Rohon, J. V. 1894.1, 
1895.2; Wijhe, J. W. Add. 1889.1. 

For the coalescence of vertebrce \oith the 
occipital region of the skull in various 
families of Osiariophysi {particularly Cy- 
prinidce and Silurida) in connection with 
the development and morphology of the We- 
berian apparatus^ see that topic under 
Auditory Organs. 

Development of the skull 

** It has now been conclusively shown *’ 
(quoting from Goodrich, E. S. 1900.1, p. 11 ) . . . 
” that skeletal segments of vertebral nature do, 
in the course of ontogeny, and doubtless in 
that of phylogeny, oecome embodied in the 
occipital region carrying with them their corre- 
sponding nerves. Originally spinal nerves thus 
come to pass through the cranial wall — so 
called spino-occipitals.” 

** This gradual inclusion of skeletal 
segments, scleromeres, in the occipital 
region of the skull of ^h has lately been 
foUowed in great detail from embryo to 
adult by [our citations] ★Severtsov. 
A. N. 1895.1, 1897.1; Hoffman, C. K. 

1894.1, 1896.1; Braus, H. 1899.1; and 
Schreiner, K. £. 1902.1.*’ 

For the intimately related topic of the 
segmentation of the head, see Metamerism 
under Head. 

Papers treating primarily of the ehon^ 
drocranium of fishes. Filatoff, D. 1906.1; 
Gegenbaur, C. 1867.2; Veit, O. 1907.1, 
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1911.1; Voskobolnikov, M. M. 1910.1; 
★Winslow, G. M. 1898.1. 

Those treating especially of the origin 
of the membrane bones (Deckknochen) . 
Gaupp, E. 1903.1; Goeldi, E. A. 1884.1; 
and Walther, J. K. 1883.1. 

Other papers treating both of the develop- 
ment of the chondroci anium and the bony 
skull of the Teleosts in general, and especially 
of Salmo. ★Boker, H. 1913.1; ★Klein, 
A. 1884.1; Parker, W. K. 1872.1; Pou- 
chet, G. 1874.1; ★Ros6n, N. 1910 . 1 ; 
★Schleip, W. 1903.1; ★Swinnerton, H. 
H. (Gasterosteus) 1902.1; Tikhomirov, 
A. A. 1885.1; Vrolik, A. J. 1873.1; 
Willcox, M. A. 1899.1; Ganin, M. Add. 

1880.1. 

MORPHOLOGICAL TOPICS 
Concerning the skull 

There is an extensive literature on the skull 
concerning the determination of the homologies 
of the various cranial and skull elements through- 
out the vertebrate and especially the Tetrapod 
series. This literature is obviously beyond the 
sphere of the present work. 

Orbitosphenoid, structure. Starks, E. C. 
1908.3. — Sphenotic. Baraldi, G. Add. 

1883.1. 

Morphology of the palatoquadrate in — 
Selachii. Allis, E. P. 1914.1. — Dipnoi. 
★Boas, J. E. Add. 1914.1. 

Fontanelles 

In some fishes, certain skull bones such as 
the frontals and parietals fail to coalesce in the 
median line leavuig open median, pita or fon- 
tanelles. 

These are fuUy discussed, in the skull of 
Plac^erms and SUuridce, by ★Dean, B. 

1891.2. This paper is reviewed by Wood- 
ward, A. S. 1891.9. — Conditions in 
Callichthys. Klinckowstrom, A. 1893.2. 

The Jaws 

Lesser papers on the homologies of the 
jaw elements throughout the vertebrate 
series. Albrecht, P. 1883.1, 1884.1; 

Bardeleben, K. 1905.1-1907.1; Broom, 
R. 1913.4; Humphry, G. M. 1865.1; 
Jourdain, S. 1878.1. 

The sesamoid articular, a bone present in 
the mandible of some fishes. ★Starks, E. 
C. 1916.1; StoiTOw, B. 1910.2. 

Minor papers descriptive of the jaws in 
the following forms. — Amia and Hydro- 
cyan. Brilhl, C. B. 1891.1. — Cyprinus. 
Freund, L. 1909.2. — Esox and Teuthis. 
Hilgendorf, F. M. 1872.1, 1880.1. — Hem- 
iramphus, Hopewell-Smith, A. 1908.1. 
— Godus. ★Petersen, H. 1914.1. 

For figures of the jaws of various sharks 
and rays, see Garman, S. 1913.1, and 
Radcliffe, L. 1916.1. 

Latero-sensory Canals 

The latero-eensory canals of fishes, traversing 
certain cranial bones, are remarkably constant 
in position, and give important and often posi- 
tive evidence as to the homologies of these bones. 
It is generally accepted that certain bones de- 
velop in direct relation to these canals. The en- 


closure of the canals takes place in two distinct 
manners, called by Allis, plagiostomian and 
teleostean. 

These matters, with the literature, are 
fully discussed in ★Allis, E. P. 1904.1. 

An old paper on this subject is Stannius, 
F. H. 1842.3. 

Morphology of the Myodome 

The myodome of fishes, according to Allis, is 
primarily a sub-pituitary space connected with 
the orbit of either side or the orbital region by a 
canal which transmits the pituitary vein. This 
space secondarily acquired a wide communica- 
tion with the orbits apparently by the enlarge- 
ment of the eyeballs which caused a deepening 
of the orbits followed by the entry of certain 
eye-muscles into the pituitary canal and the 
final complete destruction by them of the wall 
separating the orbits from the subpituitary 
space. The myodome of Amia is believed to be 
strictly homologous 193) with the cavernous 
and intercav.ernous sinuses and the Cava Meck- 
elii, together, of the human skull. 

This topic is comprehensively treated, 
with a full review of the literature, by ★Allis, 
E.' P. 1909.1, pp. 183-203. See also 
Starks, E. C. 1905.2, 

The Operculum 

Much interest seems to have been exhibited, 
a century or more ago, in the morphological 
significance of the operculum. The following 
references, although not seen by us, seem to 
have little other than historical value. 

Blainville, H. M. 1817.1, .2; Bojanus, 
L. 1817.1; Eichwald, C. E. 1833.1; 
Geofifroy-St. H., E. F. 1817.1, .2; Hollard, 
H. L. 1863.1, 1864.1; Lavocat, A. 1888.1; 
Oken, L. 1823.2. — Operculum in As- 
predinidce. Eigenmann, C. H. 1892.8. 


Suspensorium of Jaws 

To express the manner in which the first 
visceral or mandibular arch is connected with 
the skull. Huxley (T. H. 1876.1. p. 40) si^- 
gested the terms autostylic where the mandi- 
bular arch is “ attached directly to the skull 
by ... its own substance; ” hyoatylw where 
the hyomandibular “ becomes the cluef appa- 
ratus of suspension; and amphistylic for the 
“ condition of the cranium which tends to con- 
nect the two (above) by a middle form.” 

Subsequent research has necessitated fur- 
ther precision in definition, which has been 
applied, with additional terms, by ★Greg- 
ory, W. K. 1904.2. 

Other papers relating to the su^peMO- 
rium. Carter, J. T. 1905.1; Gadow, 
H. 1888.1; Huxley. T. H. 1859.1; Kerr, 
J. G. 1908.2; Pollard, H. B. 1895.2; and 
^wirmerton. H. H. 1902.1 (p. 568). 


SKX7LL BY GROUPS 

For the complete literature reference 
should be made also to “ Skeleton and 
to “ Visceral skeleton.” 

Cyclostomata 

The skull of this group consists ^ 

the oLndrooramum. It JId 

and its parts can not rea<Wy be bomok^eed 

Sdth thoe? of the skull of other vertebrates. 

Structure of the skull 
Petromyzon, and Myxtne. ^Ahia, .b. r. 

1903.2; Neumayer, L.ipS.l; ★Schaffe , 

J. {Myxine) 1901.2; Schalk, A. 1913.1. 
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Dipnoi 

Morphology of the skull of Dipnoi in 
general. AlHs, E. P. 1914.2; ★Bridge, T. 
W. 1897.1; BrQhl, C. B. 1891.3; Cob- 
bold, T. S. 1862.3; ★FUrbringer, K. 
1904.2; Boas, J. £. Add. 1914.1. 

Dev^pment of the chondrocranium in 
— Lepidoeiren and Protopterue. ★Agar, 
W. E. 1906.1. — Neoceratodue. Kravetz, 
L. 1911.1; Wiaslow, G. M. 1898.1; 
McGregor, J. H. Add. 1901.1. 

Elasmobruichii 

The Elasmobranchs “ are sharply separated 
from all fishes except the Marsipobrancbii. by 
the non-related conditioD of their exo- and endo- 
skeleton ” (Parker, W. K. 1879.2, p. 189). The 
skull is formed entirely by the chondrocranium. 
Calcification may occur in adult specimens but 
neither cartilage bones nor membrane bones 
develop. 

Plagiostomi 

The outstanding treatise on the Elaemo- 
branch skull is the classical memoir {in 
German) of ★Gegenbaur, C. 1864.2 (iii). 

An excellent general treatise in German 
is ★Hubrecht, A. A. 1876.3, p. 38 et seq. 

Probably the most voiuahle memoir in 
English is ★Parker. W. K. 1879.2. 

Development and morphology of the 
Selachian skull. Allis. E. P. 1913.1* 
1914.1, .3; Kolliker, R. A. 1860.4; Rabl- 
RUckhard, H. 1880.1; Rosenberg, E. W. 

1884.1. 1887.1; ★Severtzov. A. N. 1899.1; 
Wijhe, J. W. 1904.1. 

Struclure of the skull in — Chlamy- 
doselachus. Cope, E. D. 1884.1, 1884.9. 

— Pristidce. ★Hoffmann, L. 1912.1. 

— Ceratoptera. Lloyd, R. E. 1908.2. — 
Stegostoma. ★Luther, A. F. 1909.1. — 
Lcemargus. White, P. J. 1893.1. 

For excellent figures of the skulls of 
various Plagiostomes, see Garman, S. 

1913.1. 

Holocephali 

As may be inferred from the name ** Holo* 
oephali,!’ “ the chimseroid cranium, instead of 
developing as a uniform trough-Like brain-case 
(shark), appears, even in early condition, in a 
wonderfully complete form; it incloses the hind- 
brain, the forebrain, and the nasal region.” 
(Dean, B. 1906.1, p. 127.) 

Structure of the skull of Holocephali. 
BrUhl, C. B. 1891.3; Hubrecht, A. A. 
1876.1; ★Luther, A. F. 1M9.1; Reis, 
O. M. 1896.2; ★Schauinsland, H. H. 

1903.1. 

SKULL or TELEOSTOMI 
Croasopterygii 

In Polyptenis, the chondrocranium is largely 
persistent. The sphenoid bone, according to 
Bridge (p. 126), is strictly homologous with the 
sphenetnmoid of the Amphibia. No Ganoids 
other than Polypterus and Calamoichtbys have 
a sphenethmoid of the Polypterine or Amphil^ 
ian type. 

rolypterxis,” says Pollard (p. 405), ” will 
be the most suitable type to explain th e origiu 
of perichondhal (cartilage] bones.” 

Morphology of the skull of Polypterus. 
Allis, E.P. 1900.2; Bridge, T. W. 1890.3; 


Budgett. J. S. 1902.2; Owen, R. 1863.1; 
★Pollard, H. B. 1892.2; Traquoir, R. H. 
1871.3. 

Morphology in Calamoichthys. Supino, 
F. 1914.2. 

ChondroBtei 

Homologies of cranial bones of Polyodon. 
Allis, E. P. 1903.3; Bridge, T. W. 1878.1. 

Development and morphology of the skull 
of Acipenser. Luther, A. F. 1913.1; 
Maggi, L. 1899.1; ★Parker, W. K. 

1873.1, 1881.1. 

Holoatei 

Morphology, development, and homolo- 
gies of bones of the skull of Amia and of 
hepidosteus. ★Allis, E. P. 1897.1, 1898.3, 
1899.2; Bridge, T. W. 1877.1; ★Parker, 
W. K. 1882.1; ★Sagemehl, M. 1884.1; 
Schreiner, K. E. 1902.1; ★Veit, O. 

1907.1, 1911.1. 

Teleostei 

Additional references to the skull of 
Teleosts will be found under Skeleton, 
below the caption “ Osteology of Teleostel.’* 


Sub-order Acanthopterygii 

Cranial anatomy of the mail-cheeked 
fishes, Loricali or Scorpcenoidea. ★Allis, 
E. P. 1907.1, 1909.1. 

Cranial anatomy of Scomber. ★Allis, 
E. P. 1903.4; Dewitz, J. 1904.1. 

Skull of Pleuronectida. Bruhl, C. B. 
1891.5; ★Cole, F. J. <k Johnstone, J. 
1901.1; Klein, E. E. 1868.1. — For changes 
in skull of flatfishes during metamorphosis 
and rotation of eye, see under Pleuronectids 
in the Systematic Section. 

Structure of the skull of — Anarrichthys . 
Adams, L. A. 1908.1. — Regalecus. Ben- 
ham, W. B. & Dunbar, W. J. 1906.1. 

— Labrax. Bruhl, C. B. 1891.5. — jSe- 
bastodes. Cramer, F. 1895.1. — Cyclop- 
terus and Liparis. Hilgendorf, F. M. 

1878.1. — Lucioperca. Pugliesi, E. 1911.1. 

— Echeneidae. Regan, C. T. 1912.2. — 
Ruvettus. Supino, F. 1901.1 (iii). — 
Triehiuridce. ^pino, F. 19()4.3. 

Cranial charcuiers (taxonomic) of Spa- 
roid genera Calamus, Diplodus, Archo- 
sargus, and Stenotomus. Gill, T. N. 
1883.1, .3. 

Struclure of the skull respectively of 
Pomalomus and Hoplostethus; Percidae and 
Triglidce; and Trachinidce. Supino, F. 
1901.1 (iv), 1904.3, 1908.3. 


Sub-K>rder Apodes 

Skull of Muraenida. Cannarella, P. 
1898.1; Ficaibi, E. 1886.1; Jacoby, L. 

1867.1. 

Skull of — Anemia. Parker, W. K. 

1871.2. — Amphipnous. R^an, C. T. 

1912.1. — Gastrostomus. Zugmayer, E. 

1913.1. 


Sub-order Haplomi 

SkuU of — Esox. Arendt, E. 1822.1; 
★Walther, J. K. 1883.1; Cseng6, N. Add. 

1914.1. — Scopelus. Supino, F. 1901.1 (t). 
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Skull — ConVd. 

Sub-order Malacopterygii 
Skull of Mormyrid(B. Erdl, M. P. 
1847.1; Pappenheim, P. 1907.1; Ride- 
wood, W. G. 1904.2. 

Skull of Osteoglossidce. Bridge, T. W. 
1895.1; Ridewood, W. G. 1905.2. 

Skull of Salmonidce . {See also above 
under “ Development.”) Boulenger, G. 
A. 1895.10; ★Parker, W. K. 1872.1. 

Structure of the skull of — Alepoceph^ 
alus. Gegenbaur, C. 1878.4. — Albula. 
Gill, T. N. 1907.6. — Aulastomatomorpha, 
Lloyd, R. E. 1906.1. — ChauliodxLs. 

Supino, F. 1901.1 (i). 

Cranial osteology respectively of Elopidce 
and Alhulidce; Notopteridce and Hyodon^ 
lidce; Clupeidce; Pantodontidce and Phrac- 
tolaemidce; and Conor hynchidce. Ridewood, 
W. G. 1904.1, .2, 1905.1, .2,.3. 

Sub-order Ostariophysi 
Skull of Characinidce and Cyprinidce. 
Jaquet, M. 1902.1; ★Sagemehl, M. 
1884.1; Gervais, F. L. Add. 1850.1. 

Skull of — Siluridae and Loricariidce. 
Dean, B. 1891.2. — Loricaria. Goeldi, 
E. A. 1884.1. — Siluridce. Neumayer, L. 

1908.1. — Clarias. Schelaputin, G. 

1906.1. — Hypophihalmus. Wright, R. 
R. 1886.1. 

Skulls of fishes 
of various sub-orders 
Lota. Bonsdorff, E. J. 1845.1. — 

Exoccetus. Lasdin, W. 1913.1, .2. — 

Syngn^hus. McMunich, J. T. 1883.1. 
— Lyomeri {Taxonomic relations). Regan, 
C. T. 1912.5. — Macrourus. Supino, F. 
1901.1 (ii). ^ Lophobranchii. Supino, F. 
1904.3. — Pediculati and Plectognathi. 

Supino, F. 1904.3, 1908.3. — Trachinidce. 
Supino, F. 1908.3. — Lophius. Morrow, 
R. Add. 1882.1. 

SLEEP or FISHES 

For the so-called '* summer," and " winter 
sleep " of fishes, see respectively under Aesti- 
vation, and Hibernation. 

Comments, notes, observations, and mis- 
cellaneous items on sleep in fishes, the 
question whether fishes do sleep, etc. Bon- 
voisin, L. 1877.2; Capel, C. C. 1878.1; 
Eisig, H. 1883.2; Hughes, W. R. 1874.1; 
Reinhart, H. 1911.1-1913.1; Reuss, H. 
1911.1; Schmid, B. 1911.1; Schulze, 
L. 1913.2; Shufeldt, R. W. 1900.3; 
Verrill, A. E. 1897.1; Fraenkel, F. Add. 
1909.1; Kroger, B. Add. 1914.1; Voigt, 
G. Pre-Linn. 1721.1. 

Observations on the position of fishes 
during sleep. Carazzi, D. 1913.2; Krilger, 
B. 1913.8; Leeke, - 1912.1; Mobius, K. 
A. 1867.1; Romeis, B. 1911.1; Werner, 
Franz 1911.1. 

ExperimerUs with special apparatus in- 
dicate greater activity during the day, yoith 
periods of repose at night. Polimanti, O. 
1911.2; ★Szymanski, J. S. 1914.1. 

SMELL {OLFACTORY SENSL) 

For the etnicture of the organs of smell, 
sss -Olfactory organs. 


For a risumi of our knowledge on the 
sense of smell in fishes, see ★Parker, G. 
H. & Sheldon, R. E. 1913.1. 

Researches on the olfactory sense of 
fishes; necessary distinctions between smeiX 
and taste and a common chemical sense, 
etc. {Concliisions that olfactory sense 
exists; in dogfish {Mustelus) this is lost 
when nostrils are plugged with cotton.) 
Parker, G. H. 1910.3, 1911.1, .2, 1912.1, 
1914.1, .2; Sheldon. R. E. 1909.3, 1911.1; 
Parker, G. H. & Stabler, E. M. Add. 

1913.1. 

Existence of the sense of smeU in — 
Batistes. Baglioni, S. 1909.2, 1910.1, Add. 

1909.1. — Spheroides. Copeland, M. 

1912.1. — Cyprinus. Herklotz, E. O. 

1864.1. 

Conclusion that fishes do not possess a 
sense of smeU. Nagel, W. A. Add. 1894.1. 

Miscellaneous papers on the olfactory 
sense in fishes. Desvignes, - 1835.1, 
1836.1; Doflein, F. J. 1911.1; Dum^ril, 
A. M. 1807.3, 1858.1; Fohmann, V. 
1835.1; Geoffroy-Saint-Hilaire, E. F. 
1825.1; Kammerer, P. 1911.1. 


SOUND PRODUCTION AND SOUND 
PRODUCING ORGANS 


For an analysis of the methods of sound 
production by fishes, see Bridge, T. W. 

1904.1, pp. 355-365. 

jSownd production. General treatises. 
Dufoss6, A. 1874.1; Sorensen, W. E. 

1884.1. 

General researches on sound production. 
Dufoss6, A. 1858.1, 1866.1, 1868.1, 1872.1; 
Dum6ril, A. H. 1863.2; Robin. C. P. 
1872.1, .2; ★MtiUer, J. 1867.1; ★Weiss, 
O. Add. 1914.1. 


Apparatus of sound production. 

— Extrinsic muscles of air bladder produc- 
ing sounds. Bridge, T. W. & Haddon, 
A. C. 1894.1; Skomorowski, T. 1875.1; 
★Sorensen, W. E. 1879.1, .2,.3, 1895.1; 
Tower, R. W. 1908.1; Bridge. T. W. 
Add. 1893.1. . 

forming a dxaphrogm inside axf 
bladder. Moreau, F. A. 1864.2, 1876.3. 

StriduXating apparatus, ^oducxng 
sounds by grating of spines against parts 
of skuU, etc. —Balistes. Mobius, K. A. 

1889.1. — CdUomystax. Haddon, A. O. 

Add. 1881.1. 


Miscellaneous papers including 
r accounts, etc., on musical fishes, 
mg of fishes,*' *' i>o^,”eic. 

"•ext in Dutch, Harting, P. 18o2.2, 
’4.1, 1880.3; Lubach, D. 1859.1, 


'^t in English. Abbott, C. C. 1877.1. 
4.1; Cobb. J. N. 1908.4: Everm^. 
W. 1909.1: Galton. J. a 1874.1, 

, T. N. 1881.3: Gir^, C. F. 1889.2. 
der, C. F. 1902.1: C- 1871^, 

3 er. W. W. 1871.1: „ Tower, R. W. 
6 1* Gilnther, A. C. Add. 1^70.1, 
M. H. Add. 1901.1; Thorny 
, J. Add. 1830.1; Athen®us, N. Pre- 
n. 1680.1; Anon. 368, 506. 
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Text in French. Coupin, H. 1904.1; 
Santini, E. 1898.1, 1899.1, 

Text in German. Landois, H. 1873.1; 
Martens. E. 1876.2; Mettenheimer, C. 
F. 1858.1; Sinroth, H. R. 1897.1; Anon. 
262, 369, 370, 505. 

Text in — Spanish. Balaguer y Primo, 
D. F. 1878.1. — Finnish. Wikstrom, 

D. A. 1889.1, — Swedish. Zur Muhlen, 

M. 1911.7. 

Soiwd production by v&rioua fishes. 

— Scicenidae, including Drumfish. Adams, 
A. 1861.1, Add. 1848.1; Agassi 2 . J. L. 
1850.4; Smith, H. M. 1905.1. -Silu- 
ridce. Agassiz, J. L. 1850.4; Briining, C. 
1913.4; Jenyns, L. 1842.1; Jobert, C. 
1880.1; Maas, K. 1914.1. — Misgumus. 
Budge, J. 1873.1. — Perch. Hamilton, 
W. R. 1889.1. --Barbus. Peal, S. E. 

1880.1. — Purring gourami, Ctenops. 
SchMer, P. 1915.1; Schiebold, A. 1912.1; 
Dom, R. Add. 1914.1. — Herring. 

Murray, J. Add. 1831.1, 1833.1. 

Sound producing fishes of various locali- 
ties. — Singing fish of BaUicaloa, Ceylon. 
Drieberg, C. 1908.1; Newman, E. 
1860.1; Pearson, J. 1912.3. — Musical 
fishes of Borneo. Anon. 603; Beccari, O. 
Add. 1904.1; St. John, S. Add. 1844.1. 

Musical fishes of South America. Lu- 
bach, D. 1862.1; Onffroy de Thoron, E. 
V. 1866.1; Thoron, O. de 1861.1, 1870.1; 
Tesson, A. Add. 1884.1. 


SPERMATOZOA 

For the female rewoductive elements, see 
Ova and ovum. For Fertilisation and related 
topics, tee under Embryology. 

Discovery of spermatozoa (in codfish). 
Leeuwenhoek, A. Pre-Linn. 1702.1. 

Behayior or movements of the sper- 
matozoa of fishes: The characteristic 
rheotropism (upstream) of the mammalian 
spermatozoon is absent in the sperm of or- 
dinary oviparous Teleosts having external 
fertilimtion, in which the sexual products 
are simply cast into the water, and where 
such rheotropism would he of no value, as 
ehcwn by the careful researches of Adolphi, 
H. 1906.1. 


Chemical composition. For an ex 
haustive trecUise on the chemistry of sper 
tnntozoa, with a full bibliography, consul 
★Burian, B. in Ergebnisse der Physiol, 
(^her u. Spiro), 1904, 3. Jahrg., 1 Abt. 
4®“106; 1906, 5, Jahrg., 1 Abt., 768-846. 

Early researches on chemistry of sper- 
matozoa. Baumhauer. E. H. 1846.1 
ffurcroy, A. F. & VauqueUn, L. N. 
1807.2; Gobley, - 1851.1. 

General discussion of proteins of sperma- 
tozoa. ★Kossel, A. Add. 1913.1. 

Histones: ha^ proteins intermediate be- 
tween protamines and true proteins. — 
Swmbron of mackerel sperm. Bang, I. 

1899.1. — Lotahistone of Lota. Ehr- 

fltrdm, R, 1901.1. — CerUrophorus kis- 

Kossel, A. 1907.1. — O^ushistone 
of cod. Kossel, A. A Kutscher, F. 1900.1. 


Protamines: designated by Kossel as the 
simplest proteins, found only in combina- 
tion with nucleic acids in spermatozoa of 
fishes. Various papers, chiefly on scdmine 
of salmon sperm. Dezani, S. 1908.1; 
Kurajeff, D. 1899.1, 1901.1; Maleniick, 
W. D. (Sturine) 1908.1; ★Miescher-R., 
F. 1881.1, 1896.1, Add. 1897.1; Piccard. 
J. 1874.1; Weiss, F. 1907.1; Zacharias, 
E. O. 1898.3; Schmiedeberg, O. Add. 

1899.1. — Discovery of protamines. 
Miescher, F. Add. 1874.1. 

Cleavage products — Agmatine derived 
from hydrolysis of herring sperm. Kossel, 
A. 1910.1. — Purine bases: adenine, 

guanine, and sarkine or hypoxanthine. 
Levene, P. A. & Mande!, J. A. 1906.1; 
Piccard, J. 1874.1; Schindler. S. 1889.1. 

Duration of virility. Effects of radium. 
Oppermann, K. 1913.1. — Effects of 

temperature, chemicals, bile of Anguilla, 
etc., on shark sperm. Trois, E. F. 1883.2. 

It is now well known, chiefly through 
the experiments of Quatrefages and of 
Henneguy, that the life of the spermatozoa 
of freshwater fishes, after their expulsion 
into the water at the time of fertilization, 
is very short, being not more than one 
minute in the trout, according to Hen- 
neguy. These experiments were made for 
the fish-culturists, who, now, in order to 
prolong the virility of the sperm, generally 
avoid mixing the milt with water when 
fertilizing the eggs. References as follows: 
Henneguy, L. F. 1877.1; Quatrefages, J. 
L. 1853.1. — Review of subject including 
marine fishes. ★Reighard, J. E. 1893.2. 
— Exps. with salmon sperm. Rutter, C, 

1902.1. 1904.1. 

Retention of virility in salmon milt when 
unmixed with water. Atkins, C. G. 1874.1, 
1879.1; Simmonses, J. O. 1896.1. — Vi- 
rility retained after 21 hours in transit. 
Calderwood, W. L. 1909.1. 

Vrasski, V. P. claimed such endurance 
up to six days. (Cf. acc'i in Vcelkel, P. 

1870.1. ) He originated the “ Russian, or 
dry method of impregnation^' — For this 
method, see Artificial fertilization, under 
Pisciculture. 

Masses of spermatosoa or sperma- 
tophores. Spermatopkores (said to 
possess an external investing membrane) 
of the oviparous Chimceroid, Callorhynchus. 
Parker, T. J. 1892.1. 

(Sperm aggregations of the viviparous 
PoecUii^, lacking an external membrane. 
Philippi, E. 1907.1, 1908.1.* —Summary 
of this. Henn, A. W. 1916.1. 

For related topics, such as manner of 
copulation, etc., see Viviparity under Re- 
production. 

Spermatogenesis. Miscellaneous and 
general. Ovsyannikov, F. V. 1869.1; 
Popoff, N. 1909.1. — Nurse or SertoH- 

cells, functions. Peter, I \ Stephan, 

P. 1902.2,.4,.5. 

Spermatogenesis in — Lepidosiren. Agar, 
W. E. 1911.1, 1912.1. — Myxine. Cun- 
ningham, J. T. 1892.6; ★Schreiner, A. & 
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Spermatozoa — Cont'd. 

Schreiner, K. E. 1905.1, 1906.1. — 

ChinuBra. Stephan, P. 1903.1, 

Spermatogenesis in Elasmobranchs, 
chiefly Selachii. Hallmann, E. 1840.1; 
Hermann, F. 1897.1, 1898.1; Hermann, 
G. 1881.1; La Valette, St. G., A. 1878.1; 
★Moore, J. E. 1895.1; Rawitz, B. 1898.1; 
★Sabatier, C. P. 1882.1, 1895.1, 1896.2; 
Sanfelice, F. 1888.1; Schreiner, A. & 
Schreiner, K. 1906.1; Semper, C. G. 
1875.3; Stephan, P. 1902,2,.4. 1903.2. 

— Middle piece, origin. Suzuki, B. 

1899.1. 

Early work on the origin of spermatozoa 
in Selachii. Hallmann, E. 1840.1; Lalle- 
mand, F. 1841.1; Martino, A. 1846.1, 

1848.1. 

Development of atypical or teratological 
forms in Selachii. Broman, I. 1902.1; 
Stephan, P. 1902.3. 

Structure of spermatozoa. Shape, 

size, etc., of mature or functional sperma- 
tozoa of various fishes. ★Ballowitz, E. 

1890.1. — Amphioxus. Bert, P. 1866.2. 

— Petromyzon. Ballowitz, E. 1905.2; 

Bory de Saint-Vincent, J. B. 1822.2; 
Gulliver, G. 1875.2. — Carp. Dujardin, 

F. 1837.1. — Elasmobranchii. ★Ret- 

zius, M. G. 1902.1, 1909.1. -Lepto- 
cardii, Teleostei, and Ganoidei. Retzius, 
M. G. 1905.2. 


SPINAL CORD 

Much additional literature on the spinal cord, 
which it has not been practicable to separate 
from that relating to the brain, will be found 
under the heading Central nervous system ” 
under Nervous system. See also Brain. 

Generalia. — '' Lateralstrdngef* Teleosts. 
Haller, B. 1910.1. — Preservation of spinal 
cord in fossil fishes. Reis, O. M. 1894.2. 

— Circulatory system of spinal cord, de- 
velopment and comparative anatomy. 
★Sterzi, G. 1904.1. 

Anatomy and morpholo^. Miscel- 
laneoviA and general. Kolliker, R. A. 1858.1; 
Mauthner, L. 1859.1. 

Amphioxus. Stendell, W. 1914.3; 
Wolff, M. 1907.1, 

Cyclostomata (Ammocoetes and Petro- 
myzon). Cams, C. G. 1828.1; Freud, S. 
1879.1; ★Kolmer, W. 1905.2; Ovsyan- 
nikov, F. V. 1864.3, 1903.1; Reissner, E. 
1860.1; ★Tretjakoff, D. 1909.2. 

Plagiosiomi. ★Kalberlah, F. 1900.1. 

— Pristiurus and Rays. Lenhoss6k, M. 

1892.1, 1894.2; Retzius, M. G. 1895.3; 
Stieda. L. 1871.1, 1872.2, 1873.4. — Af y- 
liobates. Schacherl, M. 1902.1. 

In Teleostomi. ★Haller, B. 1895.2, Add. 
1896.1; Ovsyannikov, F. V. 1864.3. — 
Orthagoriscus mola. ★Haller, B. 1891.1; 
TagliLii, 1894.1, 1895.1. — Carassius. 

Hirsch, J. 1912.1. — Mormyridce. ★Mar- 
cusen, J. 1864.1. — Acipenser. Pavlov- 
skii, E. 1895.1. — Esox. Stieda, L. 1861.1. 

— Anguilla. Tiegel, E. 1878.1. — Lophius. 
Wyman, J. 1854.1, Cyclopterus. 1854.4. 

— Trigla. Rejsek, J. Add. 1898.1. 


Anatomy of particular parts or 
structures of the spinal cord. Acces- 
sory lobes in — Prionotus. Herrick, C. J# 
1907.3. — Teleostei. ★Usov, M. M. 

1886.1. 

Terminal portion of spinal cord, relation 
to notochord in — Amphioxus. Lvov, V. 
N. 1893.2. — Amphioxus, Myxine, and 

Petromyzon. Retzius, M. G. 1891.1, 

1892.2, 1895.2. — Vertebrates in general. 
Schwarz, D. 1889.1; Studni6ka, F. K. 
1895.3; Henneguy, L. F. Add. 1882.1. 

— Caudal intumescence {source of filum 

terminate). Rauber, A. 1876.1. — Ter- 

minal ganglion, Cyprinus. Weber, E. H. 

1827.3. 

Development and origin. — Cells in 
anterior roots . Debeyre, A. 1907.1. — Pos- 
terior nerve roots in Petromyzon. Freud, 
S. 1877.2. — Development of spinal cord, 
Amphioxus. Wolff, M. 1907.1. 

For early stages in the formation of the 
spinal cord, see Formation of embryo, 
and Medullary tube under Embryology. 

Histology and histogenesis. Ovsyan- 
nikov, F. V. 1854.1; Retzius, M. G. 
1893.2; ★Studniika, F. K. 1896.2. — 
Cells for light perception. Boeke, J. 1902.2. 

— Subpial layer. Nemiloff, A. 1912.1. 

— Intersection of nerve fibers. Vulpian, E. 
F. 1864.2. 

Histology and histogenesis in various 
fishes. — Tinea. Jacobsohn, L. 1911.1. 

— Teleosts. ★Kolster, R. 1898.1. — Or- 
thagoriscus. Paladino, G. 1913.1. — Trout. 
★Gehuchten, A. 1895.1; Rohon, J. V. 

1884.1. ^ J ,7 X 
Giant ganglion cells {Rohon-Beard cells) 

in spinal cord of — Heterosomata mid 

Pterophryne. Dahlgren, U. 1897.1, 1898.1. 

— Trutta. Gehuchten, A. 1896.1. — - 
Coregonus and Catostomus. Johnston, J* 
B. 1900.1. —Perea. Kolster, R. 1898.2. 

— Selachii. NeaLH. V. 1911.1. —CUno- 
labrus. Sargent, P. E. 1898.1,.^ iq<v 7 ^" 
phioxus and Solea. Tagliam, G. 18y/.x» 

1898.1. ^ ^ „ 

“ Hinterzellen ” in fishes. Gehuchten. 


■ 1897.1. „ , 

Mauthner' s fibers in — Salmo. Beccan, 
. 1908.1. — Teleostei. Kolster, K. 

;98.3; Marano, A. 1911.1. 

)lger. B. F. 1899.1. — Anamnia. ★lag- 

mi, G. 1905.1. 

Physiology, normal and 
enS^l. Bi?kel, A. Add. 1897.1, 19^1- 
. RaU of nervous impuls^ 
lellostoma. Carlson, A. J. 1904.2. 
rimenis to ascertain influence on heart 

nr 101C *1 


LEEN 

Vnatomy. General 

Inatomy in — Amiurus. 

1884.1. — Petromv^n. , { 

,21 — Selachii. Neuville, H. 18y».i. 

Anauilla. Phisalix, C. 1883.1. 
horonshitsky, B. 1900.1; Kupff . 
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W. 1892.1; ★Piper, H. 1902.2; Poso, O. 

1906.1. 

Development in — Teleosts. ★Laguesse, 
G. E. 1887.1, 1890.2. — Ceraiodus. Neu- 
mayer, L. 1904.I,.3. — AcipenaeT. Nicolas, 
A. 1904.1. — Aniio. Piper. H. 1902.1, .3, 

1903.1. — Selaohii. Ruffini. A. 1904.1. 

Histology. Hoyer, H. 1892. 1. — Of 

spleen capsule. Selachians. Laguesse. G. 
E. 1903.1, .2. Add. 1888.1. 

Physiology. ★Whiting. A. J. 1897.1; 
Phisalix, C. 1885.1. — Changes under- 

gone in salmon spleen while in freshwater. 
Miescher-Ruesch, F. 1881.1. — Role in 

formation of blood. Phisalix, C. 1902.1. 

Physiological effects of removal. — 
Tissue hyperplasia following removal of 
spleen. Drzewina, A. <fe Pettit. 1904.1. 
— Fusiform cells, occ^irrencc in blood after 
removal of spleen. Pettit, A. 1904. 2, .3. 

SUPRARENAL ORGANS {SUR RE- 
NAD SYSTE^f OF FISHES) 

Including the “ Interrenal body " <^or 
cortical tissue), and the “ Suprarenal 
bodies” (medullary tissue) or Chro- 
mophile bodies. 

It is now well established that the mamma- 
lian adrenal or suprarenal organs, represented 
by an asymmetrical pair of bodies which sur- 
mount the kidneys, each of which is composed 
of a central medullary tissue and an outer 
cortical tissue, are represented in fi.shcs by two 
morphologically independent structures. The 
determination of these homologies has been 
a matter of gradual growth but is largely due 
to Swale Vincent. 

Introductory 

Because of the importance of the subject 
from the medical standjjoint, the structure and 
especially the functions of the suprarenals, in 
all groups of vertebrates and especially in the 
mammals, has, in recent years, been made the 
subject of profoun<l and exhaustive inquiry. 
The nurnbtr of titles of such researches, included 
in the bibliographies of the general works about 
to be mentioiieti, mounts into the hundreds. 

In order to properly orient the follow- 
ing account, which pertains exclusively to 
Ashes, reference may advantageously be 
made to the following general summaries 
of our present knowledge of the supra- 
renal system, which include also much 
material on fishes. 

These are ★Artur Biedl’s " Innere 
Sekretion ” and its English translation, 
and ★Swale Vincent’s “ Internal Secre- 
tions and the Ductless Glands.” 

Principal literature 

The most recent summary (in German), of 
the morphology and development of the su- 
prarenal system in vertebrates, with extensive 
bibliography, is ★Poll, H. 1906.1. 

For the best papers in English, although 
somewhat obsolete, sec ★Vincent, Sw^e 
1896.1—1907.1. An excellent htsU^ical ri- 
sumi and numerous outline drawings of these 
organs in various fishes are given in ★Vin- 
cent. S. 1898.1. 

RUtorical rbtumh 

In man. the suprarenals were first recognized 
as separate organa, by Kustachius, in the year 
1663. 


” The earliest account respecting these bodies 
in fishes [quotirjg from Collinge <k Vincent. 
1897.1. with necessary adaptations in reference 
number.’*] is that given in 1819 by Hetzius 
(A. A. 1819.1) who described them in certain 
species of dog-fish and skate. Stannius in 1839 
(1839.2) discovered similar bodies in teleostean 
fishes, and in 1840 (1846.2) he gave a general 
account of them in clasmobranchs, teleosts, and 
tijc sturgeon. [They have been subsequently 
very generally known us tne ” Corpuscles of 
Stannius.”) In the same year Kckcr verified 
Stannius' ob.servation.** and gave a description 
of the minute anatomy of the bodies. Hyrtl 
(C. J. 1851.2) and Lcy<lig (F. .\dd. 1851.1) 
contributed further papers to the subject, the 
former dealing w ith teleosts, and the latter with 
CAi'm<rra. 

" In 1852 Frey published a general r^sum6 of 
what was known of these bodies, in Todd's 
Cyclopedia. Leydig in 1852 (1852.1) pointed 
out their segmental arrangement: and a further 
contribution was made by Stannius. In 1875 
Semper (C. G. 1875.3), in a very valuable paper, 
emphasised the importance of the segmental 
arrangement. F. M. Balfour in 1878 (1878.1) 
gave an account of the morphology an<l de- 
velopment of the suprarenal bodie.s in elasmo- 
branchs in his well known ' Monograph.' ft is 
to this writer that we owe the term ' int+'rrenal.’ 
A description of tlie suprarenals of Amiurus 
was published by M’Kenziein 1884 (T. 1884.1).” 

An early paper, not seen by us, is Jacob- 
son, L. L. 1828.1. 

Suprarenal organs of Elasmobranchii 

It was in this group that the two distinct 
sets of structures which have been called ” su- 
prarenals ” w'ere first distinguished. 

The one type, first noticed by Iletzius (A. A. 
1819.1), who called it a ” suprarenal ” because 
of its resemblance in texture to the suprarenal 
of birds, ” is an ' ochre-yellow ’ rod-shaped 
structure, paired in the Rays, unpaired in the 
Sharks, lying usually in the region of the pos- 
terior part of the kidney but sometimes extend- 
ing as far forward as its anterior extremity ” 
(Vincent, S. 1898.1, p. 53). 

Somewhat later, Leydig (F. 1852.1) insisted 
that the so-called axillary hearts of l^vernoy 
(G. L. 1837.1) and their continuations on the 
sympathetic ganglia were the true suprarenals. 
These segmentally arranged bodies described 
by Leydig are, in the w’ords of Vincent, '* paired 
bodies, placed on the intercostal or parietal 
branches of tne aorta, and extending in many 
cases throughout the whole length of the atn 
dominal cavity.” 

Balfour in order to distinguish the two sets 
of structures anplied the term ” interrenal ” 
to the first and limited the term ” auprarenal ” 
to the Beomentally-arra^ed bodies. He believed 
that he could distinguish medulla and cortex in 
the latter and was inclined to view the ” supra- 
renals ” as homologous w*ith the mammalian 
suprarenal. 

It is now almost generally admitted that the 
mammalian suprarenal is a compound organ, of 
which the meaullary (or chromophile tissue) is 
derived from or is homologous with the paired 
Beomental bodies, while the cortical tissue is 
homologous with the interrenal bodies. 

The determination of these homologies we 
owe largely to Vincent. From its histological 
appearance, he noted (1898.1, p. 79) the re- 
semblance or ” analogy ” of the interrenal 
tissue of Elasmobranchs to the mammalian 
coitical tissue and concluded that it possessed a 
” secretory nature.” About the same time, 
but quite independentlv, Diamare (V. 1899.1) 
reached almost identical conclusions. 

When referring, at one time, to the proba- 
bility of the correspondence of the interrenal 
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Suprarenals — Coni' d. 

to the cortex of the mammalian suprarenal 
(Vincent, S. 1897.1. p. 46), Prof. Sch&fer sug- 
gested that the matter be tested pnysiologically 
as given below under “ Physiological action.” 
The results, as there indicated, firnily established 
these homologies. 

Development of the suprarenals 

It is now w'ell estabUshed that the chro- 
mophile (medullary) bodies and the interrenal 
(cortical) tissue are of different embryonic 
origin, the former, as first established by Bal- 
four (F. M. 1878.1), being derivatives of the 
sympathetic ganglia, and the latter arising 
from thickenings of the coelomic epitheUum 
(Wijhe, J. W. van 1889.1). 

The most valuable recent summary of the 
development of the suprarenal organs in 
vertebrates, with a full review of the pre- 
vious literature, is ★ Poll. H. 1906.1. 

Other papers on their development or 
morphology in Elasmobranchii. Diamare, 
V. 1899.1, 1905.1; ★Grynfeltt. E. 1902.1, 
.2. .3. 1903.1, 1903.2; Kohn, A. 1898.1, 
1899.1; ★Minervini, R. 1904.1; Wijhe, 
J. W. 1888.1, .2, 1889.1; and Zuckerkandl, 
E. 1906.1. 

Others relating to Teleosts, Diamare, 
V. 1895.1, 1899.1; Huot, A. 1897.1, 
1898.1; Pettit, A. 1910.1; and Srdinko, 
O. V. 1903.1 (i). 

Fallacious theories of development 

In 1827. Rathke (M. H. 1827.1) put forward 
the view that possibly the pronephros of CJ>'clo- 
stomes represents the suprarenal bodies of the 
Onathostomata. Evidently quite independently, 
Weldon (W. F. 1884.1, .2) after a study of the 
pronephros of Bdellostoma, reiterated these 
views. Grosglik (S. 1885.1) developed a some- 
what similar view, considering the ” head- 
kidney ” of Teleosts to consist of two parts, the 
degenerated pronephros and the cortical part of 
the suprarenals. These views have been fully 
discuss^ by Collinge & Vincent (1896.1) and by 
Vincent (S. 1898.1) who believe that there is 
no relation, other than that of position, between 
the suprarenal organs and the renal organs. 

More recently, Aichel (O. 1900. 1.. 2), who 
homologizes the Selachian interrenal alone with 
the mammalian adrenal, has derived both parts 
of the mammalian adrenal from the meso- 
nephric nephrostomes. How'ever. it is now gen- 
erally stated (Poll) that there is no relation 
between the renal and suprarenal organs. 

Suprarenal organa of other groups 

Histology of the suprarenals 

The medullar>' substance possesses a decided 
chromaffinity, and when treated with salts of 
chromic acid (potassium bichromate), it takes 
on a deep yellow or brown coloration due to 
the presence of adrenalin. Because of this dis- 
tinctive reaction, the medullary substance has 
been termed " Chromophil ” (Stilling); 
“Chromaffin” (Kohn) and “ Phaeochrome ” 
tissue (Poll. 1906.1, p. 444). As applied to 
6shes. this method seems to have been first used 
by Semper (C. G. 1875.3, p. 228). 

The coloring substance, becai^ of its hpoid 
content, on treatment with osmic acid, gives a 
characteristic black color. This method seems 
first to have been used, with fish material, by 
Chevrel (R. 1890.1). 

By the use of these characteristic stains, 
Giacomini has successfully demonstrated the 
occurrence of chromophile (medullary’) and 
interrenal (cortical) tissue in all classes of 
fishes. 


Suprarenal organs of Cyclostomata 

Giacomini (E. 1902.1, 1904.2), using the 
chrome reaction to identify the tissues, demon- 
strated the existence of chromophile tissue as a 
row of small bodies extending along the aorta 
and its lateral branches from the second bran- 
chial to the end of the post-anal regions. The 
interrenal (cortical) tissue consists of scattered 
islets, often composed of only two or three 
cells, which lie in the tissue on the lateral and 
ventral aspects of the cardinal veins. 

Gaskell (J. F. 1912.1) has since confirmed 
the existence of chromophile tissue by physio- 
logical methods {see below), since extracts of 
this tissue produce a characteristic rise of blood 
pressure in the cat, which can be matched by 
measured adrenalin injections. 


Suprarenal organs of Teleostomi 

Extending his researches, Giacomini has 
since demonstrated the presence of chro- 
mophile and interrenal tissue in Teleo3ts( 1902.3); 
Acipenser (1904.1); Amiurus (1905.1); both 
larval (Leptocephalus) and adult eel (Anguilla), 
1908.2..4, 1909.3; Salmo (1910.1, 1911.1); 

Cyprinid® (1911.2); Lophobranchii (1911.3), 
etc. 

In general, interrenal tissue is found in the 
” Corpuscles of Stannius,” .which are small 
bodies, either paired or unpaired, situated at 
the posterior end of the kidney, and also (An- 
guilla, Esox, Tinea, Trutta) in the ” anterior 
interrenal organ” which is a single body sit- 
uated at the anterior edge of the pronephros 
and attached to the anterior and posterior 
cardinal veins. 

Chromophile tissue cells occur in the walls 
of the cardinal veins, and also distributed be- 
tween the lobes of the anterior interrenal organ. 

Mulon (P. 1914.1) has examined chemically 
the anterior interrenal organ of Teleosts and 
finds it apparently devoid of pigment and cho- 
lesterol, thus differing profoundly from other- 
vertebrates. However, the cytological details 
are essentially similar and he concludes that it 
is homologous with the mammalian cortex. 

Suprarenal organs of Dipnoi 

Giacomini (E. 1906.1) has also demonstrated 
the presence of chromophile cells in Protopt^ns, 
grouped into small paired bodies attached to 
the intercostal arteries throughout the tmnk 
region, also in the walls of the posterior carcunai 
vein and the left azygos vein. No trace of in- 
terrenal tissue could be found. 


Physiological action of suprarenal tissue 

It is now weU known, through the .research^ 
Oliver and Schafer (Journ. Physiol.. I»9o. 
>1. 18. p. 230) and of others, that saline extracts 
the suprarenal capsules when injected 
le blood vessels of a living animal, produce 
'finite and characteristic results, shown es- 
jcially by a marked rise in blood pressure, 
he extract of the medulla only acts in this way, 
,e cortical substance being practically inacUvi^ 
he active principle of the medullary or c^ 
ophile tissue extracts has subsequently been 
jlated as epinephrin or adrenalin. 

Using this principle. Vincent (S. 1897. ij 
owed that filtered saline extract of the s^ 
entally arranged “suprarenals El^r^ 

anchs (Scyllium and Acanthias) «f“trac^ 
e blood vessels of the toad to an enormous 
gree while extracts of the interrenals and of 
I Teleostean “suprarenals” Produced no 
ect. He thus concluded that tn® segmenwl 

dies are homologous with the 
the mammalian suprarenal ^hi e the in^r 
.1 fhfk TTi&mmaudn cortical 


tissue. 

Vincent (S. 
that injection 


Add. 1897.1) later demonstrated 
of the extract of the paired seg- 
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mental bodies of Elasmobranchs profoundly 
influences the blood pressure in dogs and cats, 
while extracts of the interrenal tissue are with> 
out effect. These results have been confirmed 
by Biedl & Wiesel (Archiv. f. d. ges. Physiol., 
1902, vol. 91, pp. 434-461). 

FunctionB of the suprarenals 

Brown-S^quard in 1850 first showed that 
removal of suprarenals in mammals is followed 
by death, usually in two or three days, and that 
the symptoms preceding death are those of ex> 
treme muscular prostration. This likewise 
seems to be the case w'ith fishes. 

Vincent (S, 1898.3, .4) has extirpated 
the “ suprarenals ” (i. e. the interrenal or 
cortical tissue) in the eel. One specimen 
survived 28 days after the operation; an» 
other 64, and a third was killed on the 
119th day. From these results, he as- 
sumed “ that the cortical gland is not 
absolutely essential to the life of the 
animal.” 

A compensatory hj’pertrophy of the 
remaining ” suprarenal,” after one had 
been removed from an eel, has been de- 
scribed by Pettit (A. 1896.2). 

The results of Vincent and of Pettit 
have subsequently been invalidated by 
the discovery in the eel by Giacomini 
(E. 1908.2) of additional interrenal tissue 
situated at the anterior edge of the pro- 
nephros and attached to both the anterior 
and posterior cardinal veins. 

Contrary to the results of Vincent, 
Biedl (A. 1912.1) found that in the skate 
(Torpedo and Raja), if the interrenal 
body is removed, the fishes grow pro- 
gressively weaker after about a week and 
become much paler in color, scarcely 
moving and refusing all food after from 
14 to 18 days. They usually died within 
three weeks after the operation with all 
the symptoms of general prostration. 

TACTILE ORGANS (INCL UDIiVG 
SENSE OF TOUCH) 

See nUo Lateral line system, Senses and 
Sense Organs. 

Structure and function. ★Jobert, C. 

1871.1, 1872.1, 1873.1. — Acipeneer. 

Ovsyannikov, F. V. 1872.3. 

Physiology of organs of touch. Baglioni, 
S. 1909.2, 1910.1, Add. 1909.1. 

Barbels. Numerous unrelated species of 
fishes possess filiform tactile processes (barbels) 
on either dorsal or ventral or both lips. 

References to the structure or functions of 
the barbels have appeared for the following 
forms. — Peristedion. Jourdan, E. 1890.1. 
— Mullus. LfO Bianco, S. 1907.2. — Situ- 
Toids. ★Pollard, H. B. 1905.1. — Polyo^ 
don. Wagner, G. 1904.1. — Mullus, 

Motella, Blennius, and Trigla. Zincone, A. 

1876.1. 

Fins of Motella used as feelers. Bateson, 
W. Add. 1890.1. 

Oral cirri or tentacles of Amphioxus. 
Klaatsch, H. 1898.2. 

Supra-orbital tentacles of Blennius. Bay- 
Us. H. A. 1914.1. 


TASTE {GUSTATORY SENSE) 

For the structure of the organs of taste, see 
Gustatory organs. 

For the most comprehensive works on the 
sense of taste in fishes, see ★Herrick, C. J. 

1904.1, and ★Nagel, W. A. Add. 1894.1. 
For additional references, see Herklotz, 

E. O. 1864.1; Parker, G. H. 1908.2, 
1912.1; Plehn, M. 1905.3; Herrick, C. 
J. Add. 1902.2; Parker, G. H. & Stabler, 
E. M. Add. 1913.1. 

Vibratile dorsal fin of Motella creates 
water currents into the dorsal fin groove, 
which is lined with taste buds and is a food 
detecting organ. Thomson, J. S. 1911.1, 

1912.1. 


TAXONOMY OF FISHES 

For the taxonomy of particular groups of 
fishes, see under these groups in the Systematic 
section. 

Number of species of fishes known (es- 
timated). — Number in 1831. Gunther, 
A. 1896.3. — 12,000 estimated in 1912. 

Henshaw, H. W. Add. 1912.1. — iVum- 
ber, American fossil species. Hay, O. P. 

1899.1. 

’'Fish names, ancient and modem.'* 
Eastman, C. R. Add. 1917.2. 

CLASSIFICATION 

For manuals to be used in the classification 
of fishes from any geographic region, see under 
Fauna of the world. 

For essays on the gradual development of 
our present system of classification, see Histori- 
cal matter under Ichthyology. 

Availability of embryological characters, 
germ layers, etc., in classification. Lan- 
kester, E. R. 1873.3, 1877.1; Ryder, J. 

A. 1885.7. 

Taxonomic value of the brain. Burck- 
hardt, C. R. 1897.3; Mayer, A. F. 1864.1; 
Wilder, B. G. Add. 1911.1. — Proposed 

system, based on conditions of cavities of 
central nervous system. Wilder, B. G. 

1887.2. 

Relation to classification, of the struc- 
ture of the — reproductive system. Howes, 
G. B. 1891.2. — fin-rays. Ryder, J. A. 
1887.5. — teeth. Linck, H. F. Add. 1789.1. 

Larger and more important treatises on 
the systematic arrangement or relations of 
fishes; families, subfamilies, orders, etc. 
Brandt, J. F. 1865.1; Canestrini, G, 
1859.3; Cope, E. D. 1871.8, 1889.5; 
Fitzinger, L. J. 1873.1; Gadow, H. 1898.1; 
Gill, T. N. 1893.2; Gregory, W. K. 1907.1- 
Miiiler, J. 1843.1, .2, 1844.2; Pascoe, F. 
P. 1877.1; Regan, C. T. 1909.4, 1912.13. 

Miscellaneous notes on classification: re- 
lations of the different classes of vertebrates, 
special characters and position of the class 
of fishes, etc. Agassiz, J. L. 1834.3, 1850.1, 

1858.1. . 8; Agassiz, L. & Egerton, P. G, 
1837.1; Bayer, F. 1900.1; Cope. E. D. 

1868.2. 1871.8..9. 1872.2,.4..16, 1877.4, 

1885.2. . 3, 1888.2, 1889.5; Cuvier, G. L. 
1814.1; Dana, J. D. 1863.1, .3; Dean, 

B. 1895.4; GUI, T. N. 1861.7, 1873.3, .7, 


600 


AMERICAN MUSEUM OF NATURAL HISTORY 


Taxonomy — Cont'd. 

1898.1, 1912.1, Add. 1881.2; Gravenhorst, 
J. L. 1807.1; Hussakof, L. 1910.2; Hux- 
ley, T. H. 1876.1; Jordan, D. S. 1903.1, 
1904.1; Kemna, A. 1903.1; Macleay, 
W. S. 1841.1; Putnam, F. W. 1872.6; 
Segond, L. A. 1873.1 ; Smitt, F. A. 1895.1 ; 
Vaillant, L. L. 1872.1. 


house, C. O. 1902.1-1912.1. — Correc- 

tions and additions to this list. Bergroth, 
E. E. 1904.1; Poche, F. 1907.1, 1908.1, 

1909.1, 1912.1. 

List of genera. Gray, J. E. 1838.2. 

For the most recent contribution with the 
fixation of the types {1758 to 1920), see 
★Jordan, D. S. Add. 1917.1. 


NOMENCLATURE 

Pre-Linn, nomenclature 

Before the publication by Linnaeus of the 
10th edition of the Systema Naturce {1758), 
which is the starting point for inodem bi~ 
nomial nomenclature, numerous writers had 
compiled lists of local or vernacular names 
tvith attempted appropriate designations in 
Latin or Greek. The following titles which 
partly represent such attempts will be found 
in the Pre-Linn, section^ Albin, E. 1735.1; 
Barr^re, P. 1741.1; Breton, R. 1665.1; 
Charleton, G. 1667.1; Eber, P. & Peucer, 

C. 1551.1; Estienne, C. 1536.1; Fabri- 
cius, G. 1569.1; Figulus, C. 1540.1; 
Gesner, C. 1556.1; Gilles, P. 1535.2; 
Mortimer, C. 1740.1; Peucer, C. 1550.1; 
Qucrcu, L. 1539.1; Salviani, H. 1554.1; 
Schonovcldc, S. A. 1624.1. 

Forerunners of Linneeus: earlier writers 
who recognized modern basis of classifica- 
tion hut who used polynomial nomenclature. 
Artedi, P. 1738.1; Gronovius, L. T. 
1754.1; Klein, J. T. 1740.1; La Ches- 
naye Desbois, F. 1754.1; Ray, J. 1710.1; 
'Willughby, F. 1686.1. 

Scientific nomenclature 

Original editions of the '*Systema Na- 
turce" of Linnaeus; supplemental editions of 
others, and notes on various Linnoean 
names. Donndorf, J. A. 1798.1; Gmelin, 
J. F. 1788.1; Goode, G. B. & Bean. T. H. 
1885.4; Hopkinson, J. 1908.1; Jordan, 

D. S. 1886.5, 1886.6, 1891.3; Linnaeus, 
C. 1758.1-1776.1, Pre-Linn. 1735.1; Mul- 
ler, P. L. Add. 1776.1. — Index to genera 
in 10th and 12th editions. Sherborn, C. D. 

1899.1. 

Various nomenclatural notes: on the ad- 
mission or rejection of ceriain names, 
status of names of Oken, Osbeck, Shaw, 
Swainson, Walba^im, et at., etc. Fox, W. 
J. 1900.1; Gill. T. N. 1861.7, 1897.2, 
1903.6, .7,. 10; Hay, O. P. 1899.3, .4..5; 
Jordan, D. S. 1916.1; Jordan & Gilbert 
1883.21; Swain. J. 1882.1. .2. 

Proper construction of scientific names of 
Latin and Greek derivation. Martens, E. 
1896.1; ★Miller. W. 1897.1. 

Genera of fishes. {The "Zoological 
Record" publishes an annual list of genera 
and suhgenera published during the year 
covered.) 

General compendia {Nomenclator zo(^ 
logicus, etc.) of generic names proposed in 
all groups, including fishes from 1758 to 
1879. Agassiz, J. L. 1842.1, 1846.1, 1848.4; 
Marschall, A. F. 1873.1; Scudder, S. H. 

1881.1, 1882.1; Sherborn, C. D. 1902.1. 
"Index zoologicus," a list of generic 

names proposed from 1880 to 1910. Water- 


VERNACULAR AND COMMON NAMES 

Aramaic fish names. Low, I. 1906.1. 
— Indian names for New England fishes. 
Williams, R. Pre-Linn. 1643.1. 

Vernacular names of local fishes in use 
by native populations of — Chile. Delfin, 

F. T. 1901.2. — Cape Colony. Gilchrist, 

J. D. 1902.2. — Java. Kampen, P. N. 

1909.2. — Burma. Mason, F. 1860.1. — 

Samoa. Kramer, A. Add. 1903.1. — Pelau 
Is. Kubary, J. S. Add. 1889.1. — Japari. 
Kuroda, C. Add. 1914.1. — Brazil. 

Martius, C. F, Add. 1867.1. — New Zeom 
land. Taylor, R. Add. 1870.1. 

Vernacular names of European 
fishes, including colloquial and local names. 

Collections of the vernacular names of 
European fishes in general, with their 
equivalents in several languages. Belloc, E. 
1899.1; Henking, H. 1899.1; ★Hoek, P. 
P. 1904.1 ; Maclagan, N. 1884.1 ; Martens, 

E. 1910.1. 

Common names in use in British Isles. 
Cunningham, J. T. 1889.5; Koehler, J. J. 
1906.1; Maclagen, N. 1884.1; Satchell, 

T. 1879.1. , ^ . 

Vernacular names of French fishes. 

Barbier, P. 1908.1; Belloc, E. 1899.1; 

Bninnich, M. T. 1768.1; Daguin, - 
1904.1; Theuratte, A. D. 1898.1. 

Local names of German fishes. Bux- 
baum, L. 1893.1; Hofer, A. 1880.1; Leon- 

hardt, E. E. 1904.18. ^ , 

Greek names, ancient, middle, and mod^n. 

Bick^las, D. 1878.1: Gill, T. N. 1905.1; 

Krumbacher, K. 1903.1. . 

Italian, Maltese and Sicilian names oj 
native fishes, including equivalents inotner 
languages. Barbaro, G. C. 1869.1; 

G. L. 1883.1; Franco. G. 1911.1: Mar- 
tens. E. 1857.1; Police. G. 1912 - 2 ; Toro- 
masini. C. 1906.1; Trapani. G., 1838.1. 
Smyth, W. H. Add. 1824.1; Swinburne. 

H. Add. 1783.1. , . . 

Portuguese vernacular names of locai 

fishes. Furtado, F. 1886 . 1 . 

Madeira Is. Lowe, R. T. 1841.1, 

Vernacular names in usein -^^^^^^ 

lands. Bemmelen, A. A,. 

P. P. 1912.2. — Etoan, 1. 

1902.1; Lonnberg, A. J. 1894.4, 1903^, 

1906.2. —Camioto, Au^ria. Ereyer. H. 

1842.1. — /cetond. Olaffen, O. Add. 

1780.1. 

technique and methods 

Their use in scientific investlgaUon. 

For a related topic, «« Collection. Preserva- 
tion, and Exhibition of fishes. 

Anparatus for research. 

meth^ of use. Physometer, for determina- 
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tion of air volume changes in air bladder. 
Hartiag, P. 1872.2, 1874.2. 

Apparatus for holding fishes for vivisec- 
tion: technique, etc. Pettit, A. 1904.1; 
Polimanti, O. 1913.3; Schoenlein, K. 

1895.1. 

Dynamometer for mensuration of mxis- 
cular pull. Regnarcl, P. 1893.2, .5. 

Apparatus for study of respiration. 
Diflsard, A. 1894.1; Frangois-Franck, C. 
A. 1906.1, .2; Flourens, M. J. 1862.1; 
Jolyet, F. & Regnard, P. 1876.1 ; Roques, 
L. 1906.1, .2; Zuntz, N. 1901.1; Hem- 
meter, J. C. Add. 1911.1. 

Electro-cardiography in the study of 
heart action. Bakker, N. C. 1912.1, .2; 
Laulanic, - 1889.1; Eiger, M. Add. 
1913.1; Hemmeter, J. C. Add. 1911.1. 

Special apparatus used in the study of 
the electrical discharge of electrical fishes. 
DuBois-Reymond, E. H. 1881.1; Gar- 
ten. S. 1910.1, .2; Gotch, F. 1888.1; 
Sachs, C. 1881.1; Biedermann, W. Add. 

1895.1. 

Mensuration of size; apparatus and 
methods. Iches, L. 1908.1; Riddell, W. 
1914.1; Samter. M. 1907.1. —Somatic 
coefficient, plan for expression of measure- 
ments. Camerano, L. 1900.1, 1901.1. 

— Instrument for measuring fossil fish. 
Young, J. 1868.1. 

Methods of study and technique. 

Skeletons, technique of preparation. 
Bluett, — 1830.1; Johnson, J. S. 1877.1. 

— Cartilaginous skeletons. Braun, M. G. 
1894.1; Parker, T. J. 1SS2.2. 

Ova and embryos, preparation. Collinge, 
W. E. 1892.1; Henneguy, L. F. 1879.1; 
Smith. B. G. 1914.1. 

Habits and life histories, methods of 
study. Holder, C. F. 1908.2; Reighard, 
J.E. 1910.1. 

Artificial circulation applied to detached 
heads of fishes. Kuliahko, A. 1907.1,. 2, 
Add. 1907.1. — Trough for exhibiting^ cir- 
culation in the caudal fin. Milner, \V . R. 

1859.1. 

Various methods. — For dissection and 
study of nervous system. Baudelot, E. 
1878.1; Rawitz, B. 1909.1. —For de- 
monstration of neuro fibrils . Bielschowsky, 

— 1908.1; Fusari. R. 1901.1. 
Demonstration of casts of brain. Edinger, 

L. 1907.1. 

Physiological salt-solution for marine 
animals. Muskens, L. J. 1894.1. 

Injection of kidney for study. Hyrtl, C. 
J. 1863.3. — Injection method for com- 

parative anatomy. Rand, H. W. 1905.1. 

— Intra-vilam staining, Retzius, M. G. 

1898.1. 

Freezing point methods in study of 
blood. Greene, C. W. 1905.1. — Serial 

sections in study of fossils. Sollas, W. J. 

1901.1. 1904.1. 

Narcotization of sharks. Sulima, A. 

1909.1. 

Zoological dictionary, explanations of 
zoological terms. Ziegler. H. E. 1909.1. ^ 
ROntgen rays and radiographs, applica- 
tion and value. Abel, C. 1908.1; Town- 
send. C. H. 1906.4. 


Photography. Living fishes, chiefly in 
aquaria and in their natural environment. 
Bade, E. 1899.8. 1901.3; Bruhl. L. 1900.1; 
Holder, C. F. 1899.3; Kohler, W. 1904.1; 
Letkeraann, H. V. 1902.1; Mulleger, S. 
1912.1; ★Reigliard. J. E. 1908.2 ; ★Shu- 
feldt, R. \V. 1897.1-1911.1; Ward. F. 
1911.1; ★Bryan, W. A. Add. 1911 . 1 ; 
Dugmore, A. R. Add. 1902.1. 

Photochronograph, for making photo- 
graphs at timed intervals. Use — in study 
of locomotion. Anthony, R. & Chevroton, 

L. 1913.1; Marey, K. J. 1890.1. — in 
study of respiration. Franpois-Franck, C. 
A. 1906.2, Add. 1907.1, 1914.1. 

Photography with ultra-violet light. 
Franz, V. 1910.6. — Photography of de- 

velopmental series. Kupffer, C. W. 1876.2; 
Reighard, J. E. 1900.3- 

TEMPERATURE {EFFECTSON 
FISHES) 

Reactions of fishes to variations in 
iemperature. Dupony, - 1894. 1 ; Knauthe, 
K. 1891.4; Loeb, J. <fe Wasteneys, H. 
1912.1; Michael. E. Add. 1907.1; Wells, 

M. M. Add. 1914.1. 

Effects of temperature on development of 
ova. Dannovig, H. C. 1894.1; Dannevig, 
H. C. & Fulton. T. 1895.1; Drouin de 
BouvUlc. R. 1908.2; Grimm, O. 1904.2; 
Hein, W. 1911.2; Meyer. H. A. 1879.2; 
Reibisch, J. 1902.1; Williamson, H. C. 

1910.1. . 3, 1911.1. Influence on em- 
bryonic circulation. Millet, C. 1864.1. 

Effects of temperature upon iris. 
Brown-S6quard, C. E. 1859.1; Muller, 
H. 1861.1. — On vitality of fishes. Davy, 
J. 1862.1. — On pigmentation. Frisch, K. 

1911.3. — Relations to number of ver- 
tcbrcB. Jordan. D. S. 1892.2, 1893.2, 

1894.3. — Relation to the number of fin- 
rays in PlcuTonectidai {reduction in wanner 
climates). Cox, P. Add. 1903.1. 

Cold, effects. Donhoff, 1872.1; 
Heath, N. 1883.1; Mards, H. 1850.1, 
Add. 1850.1; Marion, A. F. 1894.2; 
Vidal, J. L. 1870.1, 1871.1; Beal, J. Pre- 
Linn. 1666.1. 

Influence on pigmentation and respira- 
tion, Apogon. Polimanti, O. 1912.2. 

Cold causing mortality. Bouncy, T. G. 
1891.1; Jennings, F. M. 1841.1. — De- 
struction on Florida coast. Packard. A. S. 
1870.1; WUcox. J. 1887.1. — At Ber- 

muda, 1901. Verrill, A. E. 1901.1. — Eels. 
Thompson, W. 1841.3. 

Extremes of temperature in which 
fishes can live. Maurel, - & Lagriffe, - 

1899.1. . 2. Add. 1899.1; Carter, A. W^ 
Add. 1887.1. 

Basic or lowest temperature. Dutrochet, 
R. J. 1840.1. .2; Pictet, R. 1893.1; Reg- 
nard, P. 1895.1. 

Maximum or highest temperature. Bert, 
P. 1867.4; Davy, J. 1862.1; Davenport, 
C. & Castle, W. 1895.1; Frenzel, J. 
1885.1; Knauthe, K. 1895.3; Lefebre, 
A. 1872.1; Vernon, H. M. 1899.1, 1900.1. 
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Temp. Effects — ConVd. 

Heat, influences. Day, F. 1885.2; 
Fatio, V. 1899.2; Frenzel, J. 1896.1; 
Goette, A. 1909.1. — Influence on pig- 

mentation. Murisier, P. 1912.1. 

Shad killed by heat in Connecticut R. 
Green, S. 1869.1. — Volcanic heating of 
water effecting migrations. Krebs, W. 

1912.1. 

Resuscitation of frozen fishes after 
animation had been suspended. 

Reports of occurrences, experiments, etc. 
Aitch, W. 1875.1; Clarke, R. 1854.1; 
Dougherty, W. E. 1875.1; Hubbard, O. 
P. 1850.1; Edrtland, J. P. 1851.1; 
Knauthe, K. 1887.1; Lathrop, S. P. 
1852.1; Mowry, A. H. 1875.1; Peirce, 
M. P. 1884.1; ★Pictet, R. 1893.1; 
SmUey, C. W. 1884.12; Welsher, H. W. 
1879.1; Wigg, G. 1882.1; Zur Miihlen, 
M. 1911.14; Anon. 632; Athenseus, N. 
Pre-Linn. 1680.1. 

Resuscitation after hibernation, Umbra. 
Abbott, C. C. 1874.3: Dallia. Turner, 
L. M. 1886.1 (p. 101). 

Relations between climate and 
fisheries. {Meteorological conditions). 
Miscellaneous. Eidsvaag, E. 1909.1; 
Marion, A. F. 1894.7; Muirhead, G. 

1903.1. 

Climatic influences on fisheries of — 
Sardine. Blavier, A. 1882.1; Odin, A. 

1896.1. — Herring. Buckland, F. T., Wal- 
pole, S. & Young, A. 1878.1; Krebs, W. 
1911.1; Otterstr0m, A. N. 1910.1. — An- 
chovy. Fowler, G. H. 1889.1. 

Effects of Gulf stream on European sea 
fisheries. Johnstone, J. 1910.3. 

TEMPERATURE OP PISHES {OR 

CALOR ANIMALIS) 

In fishes, as in other " cold-blooded animals," 
the body temperature is generally considered to 
be variable and approximately that of the sur- 
rounding medium. 

Davy observed a deep-muscle temperature 
in the bonito {Thynnus) nearly 10® C. higher 
than the water. 

Subsequently, Kidder demonstrated by 
special thermometers that readings as usually 
taken in the oesophagus or rectum are untrust- 
worthy and that those from deeper centers such 
as heart, liver or stomach show an excess of 
several (4 or 5) degrees F. above the water 
temperature. 

More recently Simpson has found that small 
examples show practically no excess while larger 
examples show a temperature averaging a half 
degree Centigrade higher than the water. 

Observations, actual records of tempera- 
ture, and methods of investigation. ★Kid- 
der, J. H. 1880.1; King, R. 1836.1; Por- 
tier, P. 1903.1, 1908.1; Regnard, P. 
1895.3; ★Simpson, S. 1908.1, .2. — 

Thynn^^s considered a warm-blooded fish. 
Davy, J.' 1835.1, Add. 1835.2. 

Miscellaneous notes, reviews, etc. De- 
laroche, F. E. 1807.1; Fibich, S. 1904.1; 
GUI, T. N. 1881.3; Grieg, J. A. 1909.1; 
Harting, P. 1880.1; Kidder, J. A. 1880.1; 
Anon. 106, 586. — Production of heat. 

Dubois, R. 1899.3. 


TERATOLOGY 

See also under related subjects such as Her- 
maphroditism, and Regeneration. For Am- 
bicoloration or unicoloration in flat-fishes, see 
under Pleuronectidae. For all other Abnormali- 
ties in coloration, see under Coloration. 


General treatises. For a model treatise 
with discussions of causation, development, 
etc., and with a resume of the literature, see 
★Gemmill, J. F. 1912.1. 

Other general treatises. Heusner, - 
1824.1; ★Otto, A. W. 1841.1; Rauber. 
A. 1877.1, 1879.1; ★Schwalbe, E. 1906 . 1 ; 
Taruflfi, C. 1894.1; Geoffroy-Saint- 
HUaire, I. Add. 1832.1; Rayer, P. F. 
Add. 1843.1. — Earliest general work. 

Aldrovandi, U. Pre-Linn. 1642.1. 

Experimental results. Artificial pro- 
duction of monsters by use of saline and 
sugar solutions and other media. Bataillon, 
E. 1901.1, .2; Lereboullet, D. A. 1861.2, 
1862. 1,.3; Supino, F. 1896.1; Tornier, 
G. 1908.1, 1911.1; Dareste, C. Add. 
1861.1; Loeb, J. Add. 1915.1. — urea, 
butyric acid, sodium glycocholate, etc. 
Werber, E. I. 1915.1, .2. —See also 
★E. I. Werber in Journ. Exper. Zool., 
1916, vol. 21, pp. 485-573; orwi 1917, vol. 
24, pp. 409-436. 

See also below under Cyclopia, for ex- 
perimental production of this abnormality. 


Miscellaneous papers. Barras de 
Aragdn, F. 1905.1; Couch, J. 1868.1; 
Keith, A. 1909.1; Marchand, E. 1901.1; 
Nusbaum, J. 1907.3; Rabaud, E. l^y» 
.2; Richard, J. 1912.1; Traquair, R. H. 
1900.3; Williamson, H. C. 1911.2. 
Collection in Royal College of 
London; catalogue. Lowne, B._ T. l^o.L 
— Dwarf races of fishes. Klunzinger, C. B. 


900.1. 

Various abnormalities. Abnoinial 

mtition in — Raja. Day, F . , , 

\hinoptera. Woodward, A. S. Ada. 

588.1. — Teeth replaced by gills in A^n- 

\ias. Grosser, O. & Przibam, H. 1906.1. 
Skin and Scales. —Hypertrophy of 
tin. Arnold, J. P.1911.16. — 
tin, Macropodus. Zschiesche, A. 19X91 . 
-Abnormal scales in pilchard. 

^ 1894.3. —in flounders. Herdman, 
r. A., Scott, A. & Johnstone, J- x90h i. 
Supernumerary barbels in 

igenmann. C. H. & Cox, U. O. 1900.1, 

giU-cUfts in — 

kman. G. 1910.1, -My.^neandP<^o^ 

yzon lacking branchial 

1913.1. — Opercular gilU, 8 

olypterus. Boulenger, G. A. l»»y-o. 

uiirated — Anguilla. Nmni, E. lyiV-A- 
uiwat^. ^ y iggn 1. — Carassius. 

-Rarbus. ,§26 1 — Corp. Bockh, 

“31 xSann, D. F., 181^; 

aUot? - Add. 1837.1. - Salmonida. 
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Fabani, C. 1897.1; Grieg, J. A. 1911.2; 
Anon. 570. 

ABNOEMALITIES OF THE EYE 

Various sorts of anomalies. GirdwoyA, 
M. 1880.1; Makarius, S. 189S.1. — Ah- 
normal eye-muscle in Carcharias. Allis, 
E. P. 1899.1. — Eyeless spm. of Cyprinus. 
Baer, K. E. 1862.1. — Doubling of crystal- 
line lens. Hilgendorf, F. M. 1903.1. — 
Develop, of lens without other eye-parts. 
Mend., E. 1903.1. — Supernumerary 

eyes. Gemmill, J. F. 1906.1. — Three- 

eyed dab. Meek, A. 1910.1. — Three-eyed 
Whiting. Rose, C. W. 1863.1. — One- 

eyed cod. Sandeman, G. 1893.1. — One- 
eyedtrout. Yung, E. J. 1901.1. — Atrophy 
in Raja. Smallwood, \V. M. 1908.1. 

For anomalies of the eye in flat-fishes, 
such as arrested migration during meta- 
morphosis, etc., see under Pleuroriectidce. 

Cyclopia. A single, median-eyed con- 
dition. Occurrence. — in Teleostei. Gem- 
mill, J. F. 1900.1, 1906.2; Chidester, F. 
E. Add. 1914.1. — in Myliobates noctula. 
Paolucci, L. 1874.1. 

Artificial or experimental production of 
cyclopia by various solutions. LerebouJlet, 
A. 1861.2; Lewis, W. H. 1909.1; Mc- 
Clendon, J. F. 1910.1, 1912.1; Spemann, 
H. 1904.1; ★Stockard. C. R. 1907.1, 
1908.2, 1909.1, .2, 1910.1; Tornier, G. 

1908.1, 1911.1. 

ABNORMALITIES OF FINS 

Gen. acct., fin anomalies. Freund, L. 

1907.1. 

Carp with all fins greatly elongated. 
Bean, B. A. 1909.2. 

Misc. papers. — Origin. Buschkiel, A. 

1907.1. — Paired aruil and caudal fins. 
Cori, C. J. 1896.1. — Anomalies in Pleu- 
ronectidce. Duncker, G. 1900.2. — Sup- 
plementary fin in Tinea. Yung, E. Add. 

1914.1. 

Anal fin. Anomalies in — Sebastes. 
Jaquet, M. 1906.1. — Plaice. Johnstone, 
J. 1904.2. — Proteracanlhus . Pellegrin, 

J. 1899.3. — Goldfishes. Watase, S. 1887.1, 

1894.1. 

Caudal fin. — Larval Petromyzon with 
three caudal fins. Barfurth, D. 1899.1. 

— Caudal ahsent in carp. Fiebiger, J. 
1907.1; Nusbaum. J. 1907.3; Tamanil, 
I. K. 1911.1. — Caudal and peduru:le lack- 
ing, Esox. Hofer, B. 1901.3. — Anoma- 
lies in Silurus and Molella. Jaquet, M. 

1899.1. 1907.2. — Precaudal fin frill in 

plaice. McIntosh, W. C. 1908.2. — 

Syngnathus with duplicated tail. Malm, A. 
W. 1862.1. — Pleuronectes with secondary 
caudal. Woodward, H. 1908.1. 

So-called '‘tailless trout” of Lochna- 
moarachan, Islay, Scotland, Salmo xs- 
layensis or S. fario. Peach, C. W. 1871.1; 
Thomson, J. 1873.1; Traquair, R. H. 

1872.1. 1882.2, 1892.5. 

Dorsal fin. Accessory fins in — Acan- 
Ihias. Grosser, O. <fe Przibram, H. 1906.1. 

— Salmo. Seligmann, C. G. 1898.1. 


Pectoral fin. Abnormality, resembling 
digital stritcture, in Protopterus. Albrecht, 
P. 1886.3; Blanchard, R. 1894.1; Bou- 
lenger, G. A. 1891.4; Hopley, C. C. 

1891.1. — Duplicity in Lepidosiren, 
Brindley, H. H. 1900.1; Goeldi, E. A. 

1898.1. 

Abnormalities corresponding to types of 
limb structure. Ercolani, G. B. 1881.1. 

Type of abnormality in rays in which the 
pectorals are not coherent to the hexid. 
★Anisits, J. D. 1912.2; Bureau, L. 1890.1; 
Day, F. 1880.2; Filippi, F. 1852.1; 
Fleming, J. 1841.1; Gervais, F. L. 1864. 1 ; 
Hill, J. P. 1895.1; Johnstone, J. 1906.2; 
Paolucci, L. 1874.1; Pellegrin, J. 1900.8; 
Rafinesque, C. S. 1810.2; Reinhardt, J. 
C. 1825.1; Richardson, J. 1859.1; Tra- 
quair, R. H. 1892.4; VaiUant, L. L. 
1908.2; Williamson, H. C. 1911.2. — De- 
scribed as PropUrygia, n. g. Otto, A. W. 

1821.2. 1822.1. — Propterygia shown to 

he teratological. ★Liitken, C. F. 1880.2; 
Gill, T. N. 1896.13. — First known acct. 
and fig. Gesner, C. Pre-Linn. 1556.1. 

Pectorals absent in — flounder. Gill, T. 
N. 1881.3. — Silurus. Jaquet, M. 1897.3. 

Supernumerary pectorals in — Salmo 
irideus. Mazzarelli, G. F. 1905.2. — Raja. 
Deslongchamps, J. A. 1853.1; Rennie, J. 

1906.1. — Presence in Symbranchus, nor- 
mally absent. Derjugin, K. M. 1912.1. 

Ventral or pelvic fins. Anomalies in 

— Leuciscus dobula. Martens, E. 1859.1. 

— Pagellus. Mazza, F. 1890.1. — Elonga- 
tion in Tinea. Billard, G. 1912.1. — Male 
dogfish, with abnormal external genital ap- 
paratus. Mudge, G. P. 1899.1. 

Supernumerary pelvics (Pygomely). An- 
thony, R. & Salmon, J. 1901.1. — in 

Phoxinus. Derjugin, K. M. 1912.1. — in 
Glanis. Varpakhov.skil, N. A. 1888.2. 

VerUrals absent in — Abramis. Brind- 
ley, H. H. 1891.1. — Ameiurus. Eigen- 
mann, C. H. <k Cox, U. O. 1900.1. 

VISCERAL ABNORMALITIES 

Abdominal abnormalities. — Mis- 
placement of abdominal cavity. Raffaele, F. 

1889.2. — Gastrodidymus, double-forma^ 
iion of belly. Rauber, A. 1879.2. 

Circulatory system. — Deformations. 
Kunstler, J. <k Gruvel, A. 1899.1. — Em- 
bryos xvithout circulation. Loeb, J. 1893.1. 

Digestive system. — Perch without 
pyloric caeca. Forbes, S. A. 1885.1. — Dog- 
fish with everted stomach. Mudge, G. P. 
1905.1, 1906.1. — Abnormal spiral valve. 
Raja. Parker, T. J. 1885.1. — Branched 
caeca, Centrolophus. Riggio, G. 1894.2. — 
Prolapsus recti. P6got, G. 1900.1. — 

Sparus with a supplementary anus. William- 
son, H. C. 1911.4. — Abnormal intestine, 
carp. Freund, L. Add. 1914.1. 

Reproductive organs. — Three lobed 
ovary, Acipenser. Grimm, O. 1906.2. — 
Arrested development in gonad of Conger. 
Hefford, A. E. 1907.1. — Hypertrophied 
ovaries in CobUis. Lunel, G. 1880.1. — 
Oviduct, male skate. Matthews, J. D. 
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1885.1. — Abnormalities in Scyllium. Bor- 
c6a, J. 1904.8. 

Nervous system. — Defective brain. 
Torpedo. Coggi, A. 1891.1. — Auditory 

nerve, anomaly. Cortese, F. 1868.1. — 
Suppl. lateral line, Acipenser. Jaquet, M. 

1899.2, — Abnormal cerebellum, Alopias. 
L4ger, M. 1887.1. — Pelvic plexus, Acan~ 
thias. Punnett, R. C. 1901.1, 

AXIAL ABNORMALITIES 

Skull abnormalities, type not indicated. 

— Labrax. Ayres, W. O. 1849.4. — Gen- 
eral. Freund, L. 1907.1. — Esox. Poppius, 
B. 1911.1. — Gadus. Wyman, J. 1851.2. 

Abnormalities in snout and jaws. 

Malformed jaws in — Esox. Brofeldt, P. 
1912.1; Hopewell-Smith, A. 1908.1. — 
Trigla. Johnston, J. 1906.2. — Produced 
jaws in Salmo. Yung, E. J. 1901.1. 

Anomalies of the snout in — Acipenser 
and Sargus. Jaquet, M. 1897.1, 1911.1. 

— Carp. Erhard, G. Pre-Linn. 1748.1; 
Hamberger, G. E. Pre-Linn, 1748.1. 

Buccal occlusion or absence of 
mouth. Associated with abnormalities of 
jaws, etc. 

Examples in the carp. Fehlmann, J. W. 
1912.1; Hofer, B. 1904.2,.3; Schiemenz, 
P. 1897.1; Steindachner, F. 1863.7; 
Wundsch, H. H. 1913.1; Geoflfroy-Saint- 
Hilaire, I. Add. 1832.1. 

Examples in — Abramis. Garstang, 
W. 1897.2; Munch, - 1911.1. — Sclerog- 
nathus. Lawrence, G. W. 1875.1. — 

Chondrostoma. Pellegrin, J. 1908.14. — 
Catosiomus. Leidy, J. Add. 1875.1. 

Shortening and curvature of snout; 
Mopskopf.’' Also called Pug-head or 
Bulldog-head, THe du chien, etc. 

Examples in various fishes. Lonnberg, 
A. J. 1892.2; Ninni, E. 1903.2; Putnam, 

F. W. 1866.3; Stach, J. 1906.1. — Hered- 

ity of "Mopskopfigkeii." Knauthe, K. 
1893.3. — Artificially induced. Tornier, 

G. 1908.1, 1911.1. 

Examples in the carp. {Cyprinus carpio). 
Bockh, G. 1863.1; Donnadieu, A. L. 
1870.1; Heuscher, J. 1911.1; Jaquet. M. 
1902.1; Steindachner, F. 1863.7; Aldro- 
vandi, U. Pre-Linn. 1642.1. 

In cod {Gadus morrhua). Cobbold, T. S. 
1858.1; Federley, H. 1908.1; Patterson. 
A. H. 1898.1; Willumsen, P. J. 1901.1. 

In salmon and trout. Buckland, F. T. 
1877.2; Carlet, G. 1879.2; Krauss, F. 
1886.1; Lidth de Jeude, T. W. 1885.1; 
Cornay, J. E. Add. 1847.1. 

Examples %n various teleosts. — Mugil. 
Canestrini, R. 1886.1. — Labrax. Fas- 

ciolo, A. 1904.1. —Esox. Hofer, B. 1901.3. 

— Abramis. Leonhardt, E. 1906.13. — 
CoUus. Nystrom, E. 1889.1. —Lumpenus. 
Pappenheim, P. 1907.3. — Trigla. Patter- 
son, A. H. 1897.1. — Perea. Pellegrin, J. 

1908,16,. 17. — Atherina. Seabra, A- F. 

1907.1. — Roccus. Sutton, A. C. 1913.1. 

— Micropterus. Herrick, F. H. Add. 

1885.1. 


Vertebral column. General anomalies, 
Deslongchamps, J. 1861.1; Hyrtl, C. J. 
1849.4, 1862.1; Pellegrin, J. 1902.4; 
Wieber, J. D. 1903.1; Bruch, C. Add. 

1862.2. — Palistrophy {Coalesced verte- 
bree) in Cobitis. Giard, A. 1900.3. 

Vertebral and notochordal reduplications. 
Gemmill, J. F. 1906.1. — Ling with five 
backbones. Cornish, T. Add. 1884.1. 

Spinal curvature. Misc. and gen. Holt, 
E. W. 1890.1; Howes, G. B. 1894.1; 
Keller, O. 1911.1; Koch, M. 1912.2; 
Williamson, H. C. 1910.1. — In Chon- 
drostoma. Surbeck, G. 1913.3. — Ex- 

amples inGadidce. Smith, John A. 1867.10; 
Storrow, B. 1910.1; Williamson, H. C. 

1911.3. — in Salmonidce. Cobbold, T. S. 
1855.1; Ritchie, J. 1908.2; Surbeck, G. 
1913.4; Vdvra.V. 1906.1. —Trigla. Kyle, 

H. M. 1900.4. 


DOTTBLE MONSTROSITIES 


So-called double or twin embryos oc- 
curring usually among the fry, recorded 
especially among salmon and trout. In- 
cluding also “duplicities” in sense of 
Werber. 


General treatises. Anatomy, develop- 
ment, theories of causation, etc. Blanc, L. 
1896.1; ★Gemmill, J. F. 1901.1, 1903.1, 
1912.1; Klaussner, F. 1890.1; Kopsch, 

F. 1899.1; ★Lanzi, L. 1911 . 1 ; ★Meckel. 
J. F. 1815.1; Panum, P. L. 1878.1; 
★Schmitt. F. 1901 . 1 , 1902.1; Valentin, 

G. G. 1851.1. , . .,1. 

For a recent experimental analysis, with 
causation viewed as a developmental arrest, 
see ★Stockard, C. R. in Am. Journ. of 


Anat., 1921, rof. 28, 115-266. 

Minor papers, records of occurrence, 
Btc. Chiefly Salmonidce. Barbien, C. 
1906.2, .3; Bataillon, E. 1900.3; B^ean, 
B. A. 1889.3; Bugnion, E. 1880.1; Cool- 
idge. A. 1869.1; Coste, P. 1855.1; Des- 
ongchamps, J. A. 1862.1; Garman, S. & 
Denton. S. F. 1886.1; Geoffroy-Saint- 
Hilaire. I. 1855.1; Girdwpyd, M. JffO-L 
3rieg. J. A. 1900.2; Jacobi. S. L. 1765.1. 
Knoch, J. 1873.1; Kaestner, S. l»y»-L 
kMoser, F. 1907.1; OeUacher, J. 1874.1, 

2; Quatrefages, J. L. 

1888,1; Rauber, A. 1880.1; Salm 
Horstmar, W. F. 1861.1; , Se”-es, P. M* 
1855.2; Windle. B. C. 1889.1, 1^5^* 
::faidester, F. E. Add. 1914.1; Putnam, 
r. W. Add. 1870.1. . „ 

AduU double monsters. — Fe^Mhys. 

^hurchiU, H. 1834.1. — 

p. 1895.1. — Two-headed adult salmon. 

coded examples. Baster, J- 'o^eau 

J. A. 1889.3; Dohrn, A. 1902.1, OMe 
Kervill^H 1892 1- Lev^on F. 1878^ 

iTiiwAS. Aldrovandi, U. 

'"S' "-^trosUies in - 
iataillon, E. 

Baer. 
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K. E. Add. 1845.1. — Zoarces. Rathke, 
M. Add. 1833.1. 

THEOLOGY AND FISHES 

For the fish in mythology and folk-lore see 
Msrtbology and Symbolism. 

For a valuable recent work iti English, 
with chapters including discussions of the 
Christian fish symbol, the Tobias fish, and 
''Jonah and the whale,” see Wm. Rad- 
cliffe, “ Fishing from the earliest times.” 
London. 1921. 478 p. ills. 

The fish in Brahmanism and Buddhism. 
Cams, P. 1911.2. — Zoology of the Tal- 
mud. Lewysohn, L. 1858.1. — Sacred 

fish in India. Crooke, W. Add. 1906.1. 

Christian fish symbol. ” A fish fre- 
quently figures on the tombs of the early 
Christians in the catacombs at Rome: 
sometimes it bears on its back a bowl with 
wine and wafers of bread. Many tombs 
contain small fish of wood or ivory. Such 
fish served, we are told, as emblems and 
acrostics, pointing out to his co-religion- 
ists the burial place of a Christian without 
betraying the fact to the persecutors.” 
Radcliffe. 

For the latest and best monograph on the 
Christian fish symbol, see F. J. Dolger 
” Das Fischsymbol in fruhchristlicher 
Zeit,” Freiburg, 1910. A summary of this 
appears in the Archiv fur Religionswissen- 
schaft, 1912, vol. 15, p. 297. 

Theories of origin of Christian fish symbol. 
Achelis, H. 1888.1; Garbe, R. 1914.1; 
Morey, C. R. 1910.1; Pischel, R. 1905.1; 
Polidori, L. 1841.1; ★Scheftelowitz, I. I. 
1911.1. 

The fish in religious festivals. — ” Paul 
und Peter, in Mecklenlmrg. Fischerfest am 
£9Juni.” Karrig, Add. 1912.1. — Christ- 
fische. ** Alte Sitle in NUmberg.” Anon. 
660. 

Tobias fish. Sand-taunce (Ammo- 
dytes) of the Tigris, of which Tobias burned 
the heart and liver to drive away the demon 
Asmodeus. Bening, - Add. 1780.1. — 

Pre-Linn. refs. Bochart, S. 1619.1; Hardt, 
H. 1719.1; Seelen, E. G. 1708.1. 

Fishea of the Bible 

Accounts of the various fishes mentioned 
in the Holy Scriptures. Loreta, G. 1901.1; 
Thunberg, C. P. 1827.1; Tristram. H. B. 
1867.2; ★Wood. J. G. 1868.L 1869.1, 
Add. 1876.1; Harris, T. M. Add. 1824.1; 
Hart, H. C. Add. 1888.1. 

Pre-Linn. refs, to Biblical fishes. Bo- 
chart. S. 1619,1; C., A. 1756.1; Clodius, 
D. 1675.1; Franz, W. 1643.1; Frey. H. 
H. 1594.1; Gardiner, S. 1606.1; Richter, 
J- G. 1754.1; ★Scheuchzer, J. J. 1731.1. 

Locusts of the ploffue considered to he 
fivingfish. Brodd, A. 1705. L 

Fishes of the Deluge: early belief that 
fish^ in the rocks (i. e. fos^s) were re- 
moina of the flood. Pre-Linn. refs. 
S^cheuchzer, J. J. 1731.1; Tormbia, P. 
F. 1764.1; Vallisnieri, A. 1721.1. 

Creation of Fishes. (Fifth day of 
Creation.) — Refs, in Pre-Linn, section. 


Albertinus, A. 1613.1; Ambrose, 1472.1; 
BasUius Magnus 1551.1; Du Bartas, G. 
1608,1; Eustathius, - 1629.1; Isidore of 
Seville, 1472.1; Kozack, J. S. 1662.1; 
Moor, B. 1716.1; Pisides, G. 1614.1; 
Scheuchzer, J. J. 1731.1. 

Jonah and the Whale. Early views 
showing belief that this animal was in reality 
a shark. Gunner, J. E. Add. 1768.1; 
Holm, I. W. Add. 1776.1. -Pre-Linn. 
refs. Arctander, S. 1698.1; Beermann, 
S. 1719.1; Bochart, S. 1619.1; Col- 
biornsen, F. 1744,1; Engelbrecht, J. 
1702.1; Frey, H. 1594.1; Hardt, H 
1718.1; Kirchmaier, — 1705.1; Lipenius, 
M. M. 1678.1; Major, J. H. 1685.1; 
Paullini, C. F. 1677.1; Pechlin, J. N. 
1697.1; Pfeiffer, S. A, 1692.1 ; Scheuchzer, 
J. J. 1731.1; Siegesbeck, J. G. 1725.1; 
Willisch, C. G. 1721.1. 

For an excellent monograph on the J onah 
myth, see Hans Schmidt. ” Jona: Eine 
Untersuchung zur vergleichefnden Re- 
ligionsgeschichte.” Gottingen, 1907. ills. 

THYMUS GLANDS 

Glands in the pharyngeal region arising fpm 
the epithelial entoderm of the second to sixth 
branchial clefts. 

For related structures, see Thyroid Gland 
and Post-branchial Body. 

Anatomy and morphology. General trea- 
tises. ★Hammar, J. A. 1910.1; Hansen, 
C. P. 1832.1. 

Anatomical researches on the thymus in 

— Ganoids. Ankarsviird, G. <fe Hammar, 

J. A. 1913.1. — Ammoccetea. Castellaneta, 
V. 1913.1. — Elasmobranchs. ★Hammar, 
J. A. 1911 . 1 . — Fishes in general. Kner, 
R. 1864.3. — Teleosts. Maurer, F. 1886.1; 
Stannius, F. H. 1850.1. — Ameiurus. 

Mackenzie, T. 1884.1. 

Development, general accounts. ★Beard, 
J. 1895.1; Meuron, — 1886.1. 

In Elasmobranchii. — Raia. Beard. J. 
1902.5. — Spinax. Fritsche, E. 1909.1. 

— Selachii. 1910.1; Maximow, A. 1912.1. 
— Element of spiracle in thymus of Selachii. 
Antipa, G. 1892.1; Beard. J. 1900.2. 

Development in various fishes. — Lepi- 
dosiren. Bryce, T. H. 1906.1. — Teleosts. 
Nusbaum, J. & Prymak, T. 1901,1; Pry- 
mak, T. 1901.1-1903.1. — Petromyzon. 

Schaffer, J. 1894.1. — Acipenser. Sokolov, 
A. J. 1912.1. 

Histology of the thymus. ★Hammar, J. 
A. (TeUosts) 1908 . 1 ; Prymak, T. 1902.1; 
Schaffer, J. 1893.1. 

Physiology, function of thymus. Basch, 

— 1906.1; Beard, J. 1895.1, 1900.1. — 
Relation to blood development. Schaffer, J. 
1893.1. 

THYROID GLAND 

A ductless gland found in the pharyngeal 
region, arising as an unpaired pocket in the 
floor of the pharynx. 

For related bodies, see Thymus Gland and 
Post-branchial Body. 

For carcinoma of thyroid in brook-trout, see 
under Pathology. 
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Thyroid — ConVd. 

Anatomy and morphology. General trea- 
tises. — Verlehrates especially Selachii. 
★Guiard, J. 1896.1. — Vert^ates. 

Thompson, F. D. 1910.1. 

Miscellaneous papers. Herrmann, G. 
& Verdun, P. 1900.1; Julin, C- 1887.5. 

— Structure, distribution, and variation. 
Gudematsch, J. F. Add. 1909.1. 

Anatomy in Cyclostomata. — Petromy 
zon. Reese, A. M. 1902.1. — Ammocoetes. 
Schron, O. 1865.1. — Myxine. Schaffer, 
J. 1906.1. 

In Elasmohranchii. ★Ferguson, J. S. 
1911.1; Goodey, T. 1910.2; Lombard, 
G. D. 1909.1; Robin, C. P. 1847.3. 
Ganoidei. HyrtI, C. J. 1852.1. 

TeleostH. ★Gudematsch, J. F. 1911.2; 
Mackenzie, T. {Ameiurus) 1884.1; 
Maurer, F. 1886.1. 

Development. General accounts. Meuron, 

- 1886.1; Muller, W. Add. 1871.1. — 
Amphioxus, Cyclostomes, and Pisces. 
★Dohrn, F. A. 1882.2 (vii, xi, xii). 

In Cyclostomata. — Ammocoetes. Ma- 
rine, D. 1913.1. — Petromyzon. Reese, 

A. M. 1902.1. — Bdellostoma. Stockard, 
C. R. 1906.3. 

Histology. Ammocoetes. Renaut, J. <fe 
Policard, A. 1905.1. 

Physiological and chemical papers. — 
Iodine content of thyroid. Cameron, A. T. 

1913.1. — Relations between normal and 
pathological thyroids. Gudematsch, J. F. 

1911.1. — Effects of thyroid feeding in 
young salmon. Giacomini, E. Add. 1914.2. 

TTBINOOENITAL SYSTEM {OF 

FISHES) 

Comprising the structure of the excre- 
tory, nephridi&l or renal organs, and the 

S eneratiye or reproductive organs of fishes. 

ince in fiahea, as in the other groups of verte- 
brates. there exists an intimate developmental 
and topographical relationship between the ex- 
cretory and reproductive organs, the ducts of 
the former serving to carry the products (eggs 
or sperms) of the latter, the two systems have 
in tne literature generally been considered to- 
gether and are so treated here. 

Few morphological systems have been the 
subject of greater controversy than the present 
smd, as far as possible, the present state of these 
controversies is indicated t^low. 

The most valuable comprehensive general 
treatise {in German) on the development and 
structure of the urinogenital system in verte- 
brates, including all groups of fishes and 
containing an extensive bibliography, is 
the aeries cited under ★Felix, W. & BuUer, 
A. 1906.1, .2. 

Similar comprehensive general treatises 
in German are those of ★RUckert, J. Add. 
1892.1; brought up to 1904 l>y ★Felix, W. 
Add. 1904.1. 

The most recent and valuable summary 
in English is the account in the “ Text- 
book of Embryology " by ★Prof. J. G. 
Kerr. Vol. II, (Vertebrata), London, 
1919, 691 p. 

Other readable general summaries in 
English may be found in Bridge, T. W. 

1904.1, and in Kingsley, J. S. 1912.1. 


MiBcellanea 

Older but still interesting and historically 
valuable accounts of the excretory organs, 
in English, are cited under Balfour, F. M. 

1876.2, 1882.1; and Sedgmck, A. 1881.1. 

Various general works in German, treat- 
ing of the excretory or urinogenital organs in 
nearly all groups of fishes are Furbringer, 
M. 1878.2; ★Hoffmann, C. K. 1886.1; 
Hyrtl. C. J. 1850.1; Solger, B. F. 1882.1. 

Similar older general works in French on 
the reproductive organs are Martin-Saint- 
Ange, G. J. 1856.1; Treviranus, G. R. 
1826.1, .2; Vogt, C. C. & Pappenheim, 
S. 1859.1. 

Various unclassified, relatively unim- 
portant, or older papers on the excreta^ 
organs. Cappello, O. 1845.1; Crevatin, 
F. 1904.1; Huefner, C. G. 1866.1; 
Muller, J. 1845.3; Rathke, M. H. 1837.2; 
Burnett, W. I. Add. 1854.2. 


External urinogenital appendages 

In both males and females of the SiXuroid 
PlotosiLS, behind the urinogenital papilla, 
there is a peculiar arborescent vascular and 
glandular appendage of unknown function. 
Brock, J. 1888.1; Hirota, S. 1895.1. 

In both sexes of the Syngnathid, Gas- 
terotokeus, {better develop^ in females) 
there is a protuberance covered with papUbx 
{tastkisserx) just before the anal fin. Brock, 


J. 1887.1. 

In both sexes in various species of Blen- 
ntus, peculiar complicated urinogenital ap- 
pendages occur. ★Guitel, F. 1893.1. 

The structures just mentioned are p^ 
sumably not to confounded with the 
male intromittent organs of certain vivip- 
arous fishes. 

For the copulatory organs (Myxopt^gw) 
of male Ela^obranchs, see below Viviparity 
under Reproduction. 

For the irUromiUent organs of van^s 
viviparous Teleosts, see under such families 
as Pceciliidae below Ovarian gestation of 
Teleosts likewise under Viviparity. 


EXCRETORY OROAKS 

The whole scries of vertebrate ncpbndii^ 
bee waa termed archincp^oa by 
ster (1877.1). Sedgwick 
Id the view that the pronephros. 

d metanephros (1^*^®®^.® , *®*3ifnffated 
‘rely successive parts of a 

ocstral • excretory organ which possew 
ct and segmentally arranxed nepbndiai 

Th^ views were further s^stsntiat^ 
Price’s work on F^dlostoma ^ • 

97.1) who conceived of the entire 
Iney as a ** holonephros ” from.w^oh the 

>DeDhros and meeonephros are 

These views of homologies are now g 

f rS^ew is that of Aud^4 (m0.b 

614) who conceives of re^ 

a “ mononephros ’ in whic^he t^ 
ns. when they exist, are synchronous m 

relopment. 

Pronephros 

Called ”.“^882 n^’the“p?;>- 

conaderea ^eiy ordiaanly 
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funotioning only in l&rv&l vertebrates. For 
possible exceptions to this statement among 
Teleosts, see below under “ Persistence of 
pronepbroe." 

As pointed out by Sedgwick (1881.1) the 
pronephros is greatly reduced or non-func- 
tional in meroblastic vertebrates. 

Origin of pronephrlc duct. Various con- 
clusions have been held concerning the origin 
of the pronephric (called also archinephric and 
segmental) duct. In Elasmobrancbs. this was 
described by van Wijhe, Beard, RQckert. and 
Grejsory, as arising by the splitting off of a longi- 
tudinal ridge-like projection from the ectoderm. 
More recently RaSl and Bates have maintained 
that the anlage of the duct is a direct outgrowth 
of the pronephros and therefore mesodermal 
in origin. 

Diacu^sioni of the origin of the pro- 
nephric duct in ElaaTnobranchs. ★Bates, 
G. A. 1914.1; Beard, J. 1888.5; Gregory, 
E. R. 1897.1; Haddon. A. C. 1886.1; 
★Rabl. C. 1896.1; ★Riickert, J. 1888.2, 
1889.2; Wijhe. J. W. 1886.1, 1888.1, Hi, 

1898.1. 

Similar conflicting views have been held 
<M to the origin of the pronephric duct in 
Teleosle. Brook, G. 1888.1; Oellacher, J. 
1872.1, .2, 

Origin of Miillerian duct. In selachians 
as first discovered by Semper (Semi>er, C. G. 
1874.1) and also independently observed by 
Balfour (Balfour, F. M. 1876.2, p. 20). the 
archinephric duct by a longitudinal splitting 
from before backward forms a dorsal duct 
(Wolffian, Leydig’s or mesonephric duct) and 
a ventral duct to which Balfour limited the 
term, MfiUerian duct. In m^es, the splitting 
IS more partial and in gener^ only parts of the 
Mfillerian duct persist. 

It is now generally accepted that, although 
differing in development, the Mfillerian duct 
in all higher groups of vertebrates becomes the 
functional oviduct and is generally considered 
homologous throughout the vertebrate series. 
In the Teleost. however, the oviducts seem to 
be mainly ovarian in origin. 

Balfour, however, Believed that in the 
Teleosts luso, the oviducts are modified Mfil- 
lerian ducts and this view has at times gained 
some acceptance. This matter is further dis- 
cussed below. 

For full diecuesione of the origin of the 
M-OUerian duct in Selachiana, see HoU- 
bach, E. 1909.1; Rabl, C. 1896.1; 
Rtickert, J. 1888.2; Wijhe, J. W. 1888.1- 

1889.1. 

In male Dipn^ne, MiXUerian dude 
have disappeared in adults of Lepidosiren 
but persist in Protopterus. Kerr, J. G. 

1901.1. 

Mullerian ducts persist in adult males of 
Chxmoera. Hyrtl, C. J. 1854.3. 

Matthews records the presence (terato- 
logicoT) of a fully developed Mullerian duct 
on the left side of a male of Raja clavata, 
Matthews, J. D. 1885.1. 

References to the Teleostean oviduct will 
be found below under Phylogeny of the 
Teleostean oviduct. 

Oplsthonaphros 
ineluslva of the mesonephros 

A recent term, ** op^honephros," is de- 
fined by Prof. Kerr (Text-book, p. 221) as 
follows: '* In many of the lower vertebrates 
there is no separation between mesonephros 
and metanephros, the two forming a continuous 


structure which acts as the functional kidney. 
Such a t^pe of renal organ, consisting of the 
series of tubules corresponding to mesonephros 
together with metanephros. may conveniently 
be termed the opistbonephros." M 

The opisthonephros forms the functionsJ 
kidney in adults of all anamniotic vertebrates. 

M0BFH01.0aY BY QBOUFS 

Urinogenital system of 
Cephalochordata 

In Amphioxus the chief renal organs 
consist of many (about lOO) pairs of 
minute nephridia discovered independ- 
ently by Boveri and by Weiss. 

Structure of the excretory organs in 
AmphioxxLS. ★Boveri, T. 1890.1— 1964.1 ; 
★Goodrich, E. S. 1902.1, .2, 1903.1, 1909.1; 
Muller, W. 1875.1; Rolph, W. 1876.2; 
Weiss, F. E. Add. 1890.1. 

Structure of the reproductive organs. 
lycgros, R. 1896.1, 1909.1; Neikert, L. & 
Leiber, A. 1903.1; ★Zamik, B. 1904.1, 

1911.1. 

TTrinogenital system of 
Cyclostomata 

Reproductive Organs 

There is no connection between the excre- 
tory and reproductive organs in the Cyclosto- 
mata. The genital products (eggs and sperms) 
are liberated into the ccelom and pass out 
through the genital pores. 

Structure of reproductive organs in 
Bdellostama. Chinningham, J. T. 1886.2. 

Structure of reproductive organs tn 
Myxine. Cunningham, J. T. 1887.2; 
Schreiner, K. E. 1904.1, .2; Weber, M. C. 
1887.2, .3. 

The reproductive organ of Myxine is said 
to possess the combined structure of ovary 
and testis (ovotestis) and to function as 
both, i. e., as a protandric hermaphrodite. 
For a further discussion^ see under Her- 
maphr^itism . 

MYXINOIDES 
Excretory Organs 

The excretory system of the Myxinoids is 
the most primitive in craniatee. The nephrid- 
ial tubules develop as a continuous series, 
the intermediate tubules later degenerating 
(anterior remaining as pronephros) when the 
post^or part of the organ (xneson^hros) , ex- 
tending over between twen^ and thirty somites 
each with its tubule and Malphiman body, be- 
comes the functional organ. Some workers 
(Semon. R. 1897.1) have conadered the func- 
tional kidney to be a pronephros, but thi« view 
is now geoensklly considered to be in error. 

Structure and development of the excre- 
tory organs in Myxine. Joseph, H. 1905.1; 
Kirkaldy, J. W. 1894.1; Maas, O. 
1897.2; Miiller, W. 1873.2; Semon, B. 
W. 18^.1, .2; Semon, R. W. &. Spengel, 
J. W. 1897.1; Spengel. J. W. 1897.1, .2. 

Structure and deveUrpment in Bdellos- 
toma. Dean, B. 1899.6; Felix. W. 18^.2; 
★Price, G. C. 1897.1-1910.1; Weldon, 
W. F. 1884.2. 

A recent paper by ★!. L. Conel on 
** The urinogemtal system of Myxinoids ** 
appears in the Joum. Morpbol., 1917, vol. 
29, pp. 75-138, 12 pis. 
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PETROMYZONTES 
Excretory Organs 

In the lampreys, the pronephros is most de- 
veloped and functional in the larval Ammncoetes 
of 10 mm. length. The mesonephros is like- 
wise functional in this stage and mter develops 
to extend over about two-fifths of the body 
length. 

Structure and development of the excre- 
tory organs in Petromyzon. Bujor, P. 
1891.1; ★Hatta, S. 1897.2, 1900.1; 
Meyer, F. 1876.1; Muller, J. 1834.1 (v); 
Muller, W. 1875.1; Regaud, C. & Poli- 
card, A. 1901.1; Vialleton, L. 1890.1; 
★Wheeler, M. W. 1899.1. 

XTrinogenital system of 
Dipnoi 

Genito-urinary organs of breeding males 
of Lepidosiren and Proiopierus. ★Kerr. J. 
G. 1901.1. 

Urinogenital system of Lepidosiren and 
Protopterus. Ehlers, E. H. 1895.1; Kerr, 
J. G. 1902.2; Parker, W. M. 1888.2; 
Semichon, L. (Ovary) 1913.1. 

Pronephros of Neoceratodus, develop- 
ment. ★Semon, R. W. 1901.3, .4, .6; 
WUson. G. 1901.1. 

Urinogenital system of 
Elasmobranchll 

The most comprehensive treatise on the 
urinogenital system of the Elasmohranchii 
(text in French), including a review of the 
literature, is ★Borc6a, J. 1906.1. 

A scholarly treatise in German, on the 
development of the urinogenital system of 
Selachii, is ★Rabl, C. 1896.1. 

Other papers on the development are 
★Balfour, F. M. 1874.1, 1876.2, 1878.2; 
★RUckert, J. 1888.2, 1889.2; ★Semper, 
C. G. 1874.1-1875.3, Add. 1874.1 ; ★Wijhe, 
J. W. 1888.1, .2, 1889.1. 

PLAGIOOTOMI 
Reproductive organs 

Structure and development of the ovary in 
Selachii. Balfour, F. M. 1878.3; Giaco- 
mini, E. 1894.1, 1896.1; Rathke, M. H. 
1827.1. 

Ovarian follicle and corpus luteum of 
Spinax. Wallace, W. 1903.1. 

Mechanism of hymen in Plagiostomes. 
Widakowich, V. 1908.1. 

Older papers on the structure of the testis 
in sharks and rays. .Hallmann, E. 1840.1; 
Martino, A. 1848.1; Muller, J. 1831.1; 
Stannius. F. H. 1840.1. 

Miscellaneous early papers on the re- 
woductive system of sharks, references in 
Pre-Linn, section. Belon, P. 1551.1; 
Collins, S. 1685.1; Duvemey, J. G. 
1733.2; Klein, J. T. 1740.1 (iii); Steno, 
N. 1676.F 

For an old but extensive account of the 
reproductive organs of Plagiostomes wiih 
an excellent review of .the old literature, see 
Tilesius von Tilenau, W. G. 1802.1. 

For the structure of the oviduct in adult 
Selachii, see Uterus below Viviparity under 
Reproduction. 


F or the manner of formation of the homy 
egg-cases of Elasmobranchii through secre- 
tion by the nidamental gland of the oviduct, 
see below Egg-cases under Ova and ovum. 

Excretory organs 

Older papers on the structure of the ex- 
cretory organs in Selachii. Hyrtl, C. J. 
1861.3; Meyer, F. 1875.1; Mtiller, J. 
1842.1, .3; Steenstra-Toussaint, A. 

1834.1-1839.2. 

Morphology of mesonephros in numerous 
forms, NotidaniLS, Centrina, etc. Borc^a, 
J. 1904.1-1905.2. 

The pronephros is never functional as 
an excretory organ. 

Development of pronephros in Chlamydo- 
selachus, Acanthias, and Scyllium. Broh- 
mer, P. 1908.1; Haller, B. 1901.1; La- 
guesse, G. E. Add. 1891.3; Burlend, T. 
H. Add. 1914.1. 

Occasionally, because of the influence of 
other viscera, there are variations in size; 
a dwarfed kidney may occur on one side, 
as recorded in Raja by Howes, G. B. 
1890.4. 

Although usually obliterated during de- 
velopment, as first noted by Semper, (en- 
tonnoirs segmentaires) open peritoneal 
funnels (incorrectly called nephrostomes) 
may persist throughout life in certain 
sharks -such as Cestracion, Scyllium cani- 
cula, S. stellare, Pristiurus, Spinax niger, 
Acanthias vidgaris, Scymnus lichia, Cen- 
trina salviani, and Rhina squatina. 

Structure and arrangement of the open 
peritoneal funnels. Borc6a, J. 1905.1; 
★Guitel, F. 1897.1, 1900.2; Schneider, G. 
1897.1; Semper, C. G. 1874.1-1875.3. 

Bles believes that when the peritoneal 
funnels persist, the abdominal pores tend 
to be reduced and vice versa. ★Bles, E. J. 
1898.1, .2. 

Cloacal cavity of some Selachii, anatomy. 
Savour^, P. 1910.1. 

In male Elasmobranchs, the antenor 
end of the mesonephros is glandular and 
entirely lacking in Malphigian corpus- 
cles. It secretes a whitish fluid,, vanously 
considered to supply a nourishing medium 
for the spermatozoa or (in Chimwra) to 
dissolve the investments of the sper- 

matophores. It is known as Leydig s 

gland. r J- »* 

Structure and furudions of 
gland in sharks. Borc^a, J- 1904. l,.o, 
1905.1; Disselhorst, R. 1904.1; Morgera, 

A. 1909.1. 

HOLOCEPHALI 

In Chinuera the gland just m^ton^ 
was first described as a " Nebenhoden, tn 

Leydig, F. Add. 1851.1. , > j 

By Hyrtl, it was named Leydig s gland. 

Hyrti, C. J. 1854.3. ^ j ^ 

Other papers dUcribxng this gland ^ the 

irogenital system of Chimwra, ar« 
snd, T. H. 1910.1: Parker 


Redeke, H. C. 


lend. 

Burlend, T. H. 1909.1; 

1898 1. 

Reproductive organs of « 

pecially ovaries and oviducts, ★uean, d. 

1906.1. 
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Vesiculct seminales of male Callo- 
rhynchus. Parker, T. J. 1892.1. 

Urinogenital System of Teleostomi 

GANOIDEI 

Morphology of the urinogenital syeUm of 
Ganoidei in general. ★HyrtI, C. J. 1854.2; 
Semon, R. W. 1891.1. 

CROSSOPTERYGII 

Developmeixi of pronephros in Cala- 
rnoichthys. Jungersen, H. F. 1895.1; 
Lebedinsky, J. 1894.1. 

Urinogenital organs of Polypterus. Jun- 
gersen, H. F. 1900.1. 

Development of opisthonephros in Polype 
terus. Kerr, J. G. 1907.2. 

CHONDROSTEI and HOLOSTEI 

Development of embryonic cloaca, urino- 
genital sinus, and Mullerian duct in Aci- 
penser. Ostroumov, A. A. 1906.1. 

Development and structure of the pro- 
nephros in — Lepidosteus. Balfour, F. 
M. <fe Parker, \V. N, 1882.1; Beard, J, 

1895.2. — Acipenser. Jungersen, H. F. 

1894.2. — Amia. Jungersen, H. F. 
1894.1; Kupffer, C. W. 1893.1 (i). 

In Ganoids, open peritoneal funnels per- 
sist only in Amia. Jungersen, H. F. 

1894.1. 1900.1. 

Preservation of remains of testis in fossil 
EurycormxLs. Reis, O. M. 1894.2. 

TELEOSTEI 

Excretory Organs 

In the Teleosts, the pronephros extends 
over about five segments, is functional in 
larval forms, and, except as stated below, 
is generally transitory. 

For the most extensive treatise (in French) 
on the morphology of the Teleostean kidney, 
with a review of the literature, see ★Audia6 
J. 1910.1. 

Morphology and development of proneph- 
ros, mesonephros, and opisthonephros in 
Teleosts. Calderwood, W. L. 1892.3; 
★Felix, W. 1897.1; Goette, A. 1875.1; 
★Haller, B. 1908,2; ★Hyrtl. C. J. 1851.2; 
Parker, W. N. 1882.1; .Rosenberg, A. 
1867.1; Roule, L. <fe Audig6, J. 1908.1; 
Sobotta, J. 1895.1. 

Morphology of the kidney in various 
forms. — CyprinidoB. Gampert, O. 
1866.1, .2. — Lophobranchii. Huot, A. 

1897.1. — Amiurus. Mackenzie, T. 

1884.1. — Gastrostomus , Argyropelecus 
and Chauliodus. Nusbaum-Hilarowicz, J. 

1915.3. — Clarias. Weber, M. C. 1891.1. 
Urinogenital organs of the male in 

Clarias. Panceri, P. 1874.1. 

PersUtence of pronephros. While gener- 
ally transitory, the pronephros as represented 
by large functional glomeruli is said to persist 
in certain adult Teleosts. Emery described 
this condition as occurring in adults of Ficrasfer, 
Atherina, Mugil, and Zoarces. After a con- 
troversy with Grosglik, he admitted that possi- 
bly his specimens of the three latter forms were 
immature but reaffirmed the existence of the 
pronephros in the adult of Fierasfer. The actual 
persistence of functional pronephric glomeruli 


in Teleosts is doubted by Aud)g6 and by Haller. 
For a full discussion of this subject, see .Audig6. 
J. 1910.1, pp. 289-297. 

Concerning the persistence of the proneph- 
ros in Fierasfer, see Emery, C. 1880.1, 

1881.2, 1882.1, 1885.1; and Grosglik. S. 

1885.1.1886.1. 

According to Guitel, the pronephros 
persists in various species belonging to 
the genera, Chorisochismus, Lepadogaster, 
Caularchus, Gobiesox, Callyonymus, Go- 
bius, Cottus, Aspidophorus , Trachinus, 
Blennius, Centronotus, and Atherina. See 
★Guitel, F. 1900.1, 1901.1-1908.1, 1910.1, 
.2, 1912.1, 1913.2. 

Urinary bladder. The urinar>' bladder in 
Teleosts is constituted by the part form^ 
through the posterior fusion of the two archi- 
nephric ducts, together with the terminal part 
derived from the cloaca. 

Structure of urinary bladder in — 
Barbus. Audig6, J. 1904.3. — Trachinus. 
Chaine, J. 1909.1. — Absence in certain 
fishes. Hyrtl, C. J. 1849.1. — Develop- 
ment. Kupffer, C. 1868.1. — Relation to 
cloaca. List, J. H. 1889.1. — Urinary 
canal. Policard, A. <fe Mawas, J. 1906.1. 

For the chemical composition of the urine 
of fishes, see under Chemistry*. 

Reproductive Organs 

For all reproductive or breeding and mating 
habits, see under Reproduction. 

For the occurrence of genital organs of both 
sexes in the same individual, see under Her- 
maphroditism. 

For the reproductive elements, see Ova and 
ovum and Spermatozoa. 

For the origin and migration of the germ 
cells, eee that subject under Embr>'ology. 

Reproductive organs, morphology and de- 
velopment. ★Bohi, U. (Salmonidce) 1904.1; 
Brock, J. 1878.1, (MurcEnoids) 1881.1; 
★ Weber, M. C. 1886.1; Cunningham, J. 
T. (5ofea) Add. 1888.2. 

Studies on the ovaries of fishes, ana- 
tomical histological, etc., chiefly made in 
connection with studies on the development 
of the ovarian ova. Structure in — General. 
Auerbach, L. 1891.1; Calderwood, W, L. 
1892.1 ; Cunningham, J. T, 1893.9, 1897.3, 

1898.1. — Lophius and Zeus. Fulton, T. 

W. 1898.3. — Lophius. Moequard, F. 

Add. 1888.1. — Go^usminutus. Guitel, F, 

1892.3. — Lucifuga and Stygicola. Lane, 

H. H. 1903.1, 1908.1, 1909.1. —Clupea. 
Loewe, Fr. 1896.1. — Anarrhichas. McIn- 
tosh, W. C. 1885.2. — Lophobranchii. 

MacLeod, J. 1881.1, .2, .3. — Labrax. 

Roule, L. 1914.7. — Zoarces. Stuhlmann, 
F. L. 1887.1. — Engraulis.- Weber, M. C. 
1886.2, .3. — Sebastes and Sparus. Wil- 
liamson. H. C. 1911.4. — Ophidium. 

Hyrtl, C. J. Add. 1849.1. 

Phylogeny of the Teleostean oviduct. 

The homologies of this duct. t. whether or 
not it is a Milllerian duct as above defined, are 
still debatable points in morphology. 

Prof. J. G. Kerr in the " Encyclop»dia 
Bntannica ” (1910, vol. xiv, p. 256). wrote as 

follows: “ In the great majority of Teleosts 
and in LepidoaUue the oviduct possesses no 
coelomic funnel, its walls being m structural 
continuity with the wall of the ovary. In most 
of the primitive Teleostomes (Crossopterygiana, 
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sturgeons, Amia) the oviduct has at its 
front end an open coelomic funnel, and it is 
difficult to find adequate reason for refusing to 
regard such oviducts as true Mullerian ducts. 
On this interpretation the condition charac- 
teristic of Teleosts would be due to the lips of 
the oviduct becoming fused with the ovarian 
wall, and the duct itself would be a Mullerian 
duct as elsewhere.” 

More recently Professor Kerr (Textbook, 
1919, p. 278) in contrast with the above state- 
ments has formulated the following views re- 
garding the Teleostean oviduct. 

(1) The primitive oviduct or Mullerian duct 
gradually atrophied until eventually nothing 
was left but its external opening, the genital 
pore. 

(2) The splanchnocoele along the ovigerous 
surface became enclosed by peritoneal folds, 
the anterior part of this cavity remaining fer- 
tile, the elongated posterior portion becoming 
sterile and serving simply as a conducting tube 
for the ova (oviduct). 

(3) The posterior lips of this secondary op»- 
duct became fused with the edges of the genital 
pore, which thus a^^atn becomes the oviducal 
aperture. 

These divergent views adequately represent 
the alternative theories regarding the nature of 
the Teleostean oviduct. 

The latter type of oviduct, considered non- 
homologous with the Milllerian duct, has been 
termed otary-duct by Howes, (G. JB. 1891.1, 
p. 551). 

Various papers describing the structure 
and development of the oviducts in various 
Teleosts are Bohi, U. 1904.1; Cunning- 
ham, J. T. 1887.3; ★Haller, B. 1905.1; 
Howes. G. B. 1891.1, .2; Huxley, T. H. 
1883.2; ★Lickteig, A. 1913.1 ; MacLeod, 
J. 1881.3; Nussbaum, M. 1880.1; Nus- 
baum-Hilarowicz, J. 1915.1; Prince, E. 
E. 1887.1; Rathke. M. H. 1820.2; 
Schneider. G. 1894.1, 1895.2; Vogt, C. C. 
1882.2; Weber, M. 1886.1. 

The Teleostean oviduct arises as a peri-- 
toneal derivative formed after the different 
tiation of the ovary, and it subsequently be- 
comes connected with the ovarian investment, 
according to ★Jungersen, H. F. 1889.1 
(p. 179), who believes that the Teleostean 
oviduct may be regarded as a modified 
Mullerian duct. 

The ’view which has long been held 
that oviducts are absent in Salmonidie 
(Rathke, M. H. 1820.2; Weber, M. 
1886.1) is considered erroneous by W. C. 
Kendall (Bull. U. S. Bur. Fish., 1921, 
vol. xxxvii, p. \%^), who describes an oviducal 
trough formed by the ovarian investments. 

VARIATION 

This section includes only detailed statistical 
studies, by the examination of large numbers 
of individuals, on the occurrence or frequency 
of variation in certain characters chosen for 
study, such as the number of scales, fin rays, 
color markings, etc. 

These studies were largely influenced by 
the concept of Bateson with regard to discon- 
tinuity in the origin of species. 

For references to all abnormal variations in 
structure, see under Teratology. 

Other references to slight variations within 
the species will be found under the various 
families and genera. 


Materials for the study of variation. 
★Bateson, W. 1894.1. — Method for the 
expression of measurements. Camerano, 
L. 1900.1, 1901.1. — Progressive reduc^ 
tion of variability. Rosa, D. 1903.1. 

Miscellaneous papers on variation. 
Bumpus, H. C. 1898.6; Eigenmann, C. 
H. 1892.7; Eigenmann, C. H. & Ken- 
nedy. C. H. 1903.2; ★Fatio, V. 1877.1, 
1899.1; Heincke, F. 1892.1; Meek, S. 
E. 1900.3; Nichols. J. T. 1911.2, 1916.5; 
Walton, L. B. 1907.1. 

Detailed researches on the variation in 
varioxLS chosen characters have been made 
as follows. — Pilchard. Bateson, W. 
1894.3. — Flounder. ★Duncker, G. 

1895.1, .2, 1896.1, 1900.2. —Review of 
this work. Stead, F. B. 1897.4. — Acerina. 
Duncker, G. 1897.1. — Siphonostoma. 

★Duncker, G. 1908.1. — Leuciscus bal- 
teatus. Eigenmann, C. H. 1895.2. — 
Mullus. ★Page, L. 1909.1. — Mackerel. 
Garstang, W. 1897.3, 1898.1. — Herring. 
★Heincke, F. 1877.1. — Percina caprodes. 
★Moenkhaus, W. J. 1893.1-1898.1. — 
Petromyzon. Rosmini, O. 1901.1. — 

Tench. Segre, R. 1902.1. — Triglidce. 

Tillier, L. 1879.2. — Pimephales notatus. 
Voris, J. H. 1899.1. — Gasterosteus. Hein- 
cke, F. Add. 1889.1. 

Meristic variation in Asymmetron and 
Heteropleuron. Punnett, R. C. 1903.1. 

Statistical studies on fish races. Redeke, 
H. C. 1902.1, 1912.2. 

For the recent statistical racial studies of 
J. Schmidt, involving breeding experiments, 
see Genetical work under Hybrids. 


VERTEBRAL COLUMN 


Comprising the development and struc- 
ture of the notochord, the chordsd sheam, 
the arcualia, the centra and the definitive 
vertebree. 

For cases of palistrophy (coalesced vertebr®) 
notochordal reduplications, spinal curvature, 
etc., in fishes, see below Abnormalities of skull 
and vertebral column under Teratology. _ 

For the vertebral theory of skull orjgm, fee 

under Skull. . , i .. 

For the termination of the vertebral column 
in the tail of fishes, see below Caudal fin under 

For the coalescence of the interior vertebr® 
with the occipital region of the skull and tne 
transformation of certain parts into tn 
Weberian ossicles, see Weberian apparatus under 
Auditory organs. 

For the most illuminative treatise in 
English on the development and morphology 
of the vertebral system in all groups of 
fishes, see ★Gadow, H. & Abbott, cj. G. 


94 . 1 . 

This has served as a basis for the read- 
le chapter in ★Bridge, T. W. 1904.1. 
Comprehensive treatises in German, rc- 
ing to development and morphology tn o« 
?ups of vertebrates. ★Goette, A. Io7o.i 


VARIOUS TOPICS 

Papers on the notochord: developmerU, 
histology and histogenesis, l • 

Boeke, J. 1902.4; Hennegvy. L. F. 1907.1, 
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I^Kemna, A. 1904. 1; Masterman, A. T. 
1898.1; Mayer, A. F. 1865.1; Retzius, 
M. G. 1881.1; Schaffer, J. 1901.2 (iii), 
1910.1; ★StudniCka, F. K. 1897.2..3, 

1902.1. 1903.2; Valenti, G. 1898.1; 
Muller, W. Add. 1871.1 (i). 

Hypochord, or sub-notochordal rod. — 
Development in teleosls. Franz, K. 1897.1. 

— In Raja. ★Gibson, \V. T. 1909.1. 

— Morphological significance. Klaatsch, 

H. 1897.2. — Origin, Selachii. Weber, A. 

1913.1. 

Relations of temperature to number of 
vertebroe. Jordan, D. S. 1892.2, 1893.2, 
1894.3. — Mode of union of vertebrae after 
fracture, Solea. Yarrell, W. 1835.1. 

Various papers on the development, 
morphology, phytogeny, etc., of the vertebral 
column. {The forms to which they relate 
are not indicated in the titles.) Baur, G. H. 
1886.1; Dormitzer, M. 1852.1; Dollo, 
L. 1893.2; Geoffroy-Saint-Hilaire, E. 

1821.1. 1822.1, .3; ★Gaupp, E. 1897.1; 
Hay, O. P. 1896.2, 1897.1, .2; Home, E. 
1809.2; Ihering, H. 1878.2; Jaekel, O. 
1904.2; Lavocat, A. 1884.1, 1885.1; 
Mtiller, A. 1853.1; Spencer, H. 1900.1; 
Stannius, F. H. 1849.2; Suster, M. 1899.1 ; 
Welcker, H. 1878.1; Bruch, C. Add. 

1862.1. . 2; Cartier, O. Add. 1875.1; 
Schultzc, C. A. Add. 1818.1. 

Notochordal sheath 

The cuticular product of the notochord 
which it surrounds; composed of the 
Elastica Interna or original border of the 
chorda, the secondary sheath often in- 
vaded by cortilage cells, and the Ela.stica 
Externa (primary sheath) or outermost 
boundary of the entire chordal sheath. 
Development, structure, etc. Ebner, V. 

1896. 6. . 7; Kolliker, R. A. 1860.2; Lvov, 
V. N. 1887.1; Perenyi, J. 1887.1; 
Schneider, O. 1913.1; Claus, C. Add. 

1894.1. 

History of investigations of the noto- 
chordal sheath. Kolliker, R. A. Add. 

1872.1. 

VEETEBBAL COLUMN 

Morphology in various 
groups of fishes 

Following Gadow and Abbott we are 
able to distinguish two types in the 
formation of the centra or bodies of the 
vertebrae. 

I. “ Chorda-centra, i. e., centra formed 
by the entire chordal sheath, which 
itself has been strengthened by invasion 
of cartilaginous cells from the skele- 
togenous layer. Chorda centra are pos- 
sessed by all Elasmobranchs, potentially 
by Dipnoi and Holocephali.” 

II. “ Arch-centra, i. e., centra formed 
by the skeletogenous mass which remains 
entirely on the outside of the chordal 
sheath, which latter takes no share in 
their formation: osseous Ganoids and 
Teleostei." 

Cephalochordata 

In this group, the vertebral axis is 
composed of the primitive notochord. 


Structure and development of the noto- 
chord in Amphioxus. Ebner, V. 1896.2; 
Harting, P. 1879.2; Kossmann, R. A. 
1873.1; Lubach. D. 1870.2; Lvov, V. 
N. 1893.2. Add. 1891.1, 1892.1; Moreau, 
E. 1870.1, .2, 1875.1; Pouchet, G. 1881.2; 
Renault, J. & Duchamp, G. 1878.1; 
Repiachoff, W. 1883.1; Retzius, M. G. 
1891.1; Rolph, W. 1875.1; Joseph, H. 
Add. 1895.1; Mihalkowics, V. Add. 1876.1. 

Cyclostomata 

A persistent acentrous notochord; the 
skeletogenous layer remains outside the 
elastica externa so that the chordal 
sheath remains entirely chordagenous. 
Dorsal processes probably representing 
basi- and inter-dorsals. No ventral 
arcualia. 

Structure and development, chiefly in 
Petromyzon. Calberla, E. 1877.2; Ebner, 
V. {Myxine) 1896. 3, .5; Geoffroy-Saint- 
Hilaire, E. 1821.1; Goette, A. 1878.1, .4; 
Hasse, J. C. 1894.1; P^r^pelkine, K. 
1878.1; Retzius, M. CJ. 1892.2; Schneider, 
A. F. 1879.1 (p. 51); Scott, W. B. 1882.1. 

Arthrodira 

In Dinichthys, the vertebral column con- 
sists of slightly calcified neural and hcemal 
arches and a persistent notochord. Dean, B. 
1896.7. 

Elasmobranchli 

In this group the centra (chorda- 
centra) are formed by the conversion of 
the chordal sheath into a series of ring- 
like cartilaginous segments w’hich rej^ace 
the notochord. The centra may become 
calcified but true bone is never developed. 

Structure and development of the verte- 
bral column; composition of the definitive 
vertebrae, etc. Gadow, H. 1900.1; ★Hasse, 

J. C. 1876.1, 1877.1, 1878.1, 1879 . 1 , . 2 , 
1892.2; ★Kolliker, R. A. 1860.2, .7, 1864.1 ; 
Muller, J. 1837.1; Muller, J. & Agassiz, 
L. 1843.1; Perenyi, J. 1887.1. 1889.1; 
Rosenberg, E. W. 1884.1; ★S6cerov, S. 
1911.1; Stark, James. 1844.2. 

For fine figures of the vertebral column of 
various Elasmobranchs see Garman, S. 

1913.1. 

HOLOCEPHALI 

Centra are not formed in the Holo- 
cephali. 

Structure of vertebral column in Holo- 
cephali iChimcera). Gegenbaur, C. 1898.1; 
Hasse, J. C. 1879.1 ; Howes, G. B. 1902.1 ; 
Schultze, C. A. 1818.1. 

Teleostoml 

CHONDROSTEI 
(Cartilaginous Ganoids) 

** The chorda shows uniform and per- 
sistent growth throughout life. The 
skeletogenous layer remains restricted to 
the outside of the elastica and produces 
dorsal and ventral arcualia which remain 
laterally asunder, being there connected 
by the membrana reuniens only.” 
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Vertebral Column — Cont'd. 

This quotation concerning Acipenser is 
from Gadow, H. & Abbott, E. C. 1894.1. 

Histology of chorda in Acipenser^ 

Ebner, V. 1896.4. 

HOLOSTEI 
(Osseous Ganoids) 

In this group, osseous arch-centra are 
formed. 

Structure and development of vertebral 
column. Hasse, J. C. 1894.2. 

Structure and development in Amia 
calva. ★Hay, O. P. 1895.3; Ihering, H. 
1878.2; Schmidt, L. 1892.1. 

Structure and development in Lepi- 
dosteus. {This form is unique among fishes 
in possessing opisthocoilous vertebree.) Bal- 
four, F. M. & Parker, W. K. 1882.1; C., 

E. 1868.1; ★Gegenbaur, C. 1867.1. 

The older groups “ Amioidei " and 
Lepidosteoidei " were rejected by Wood- 
ward and the genera partly redistributed 
into new suborders, the Protospondyli and 
the iStheospondyli, based on the structure 
of the vertebral column. For a discussion 
of their taxonomic status, see Hay, O. P. 
1898.1, .6. 

Much information on the vertebral 
column of fossil ganoids will be found in 
Woodward, A. S. 1889.2, and in Zittel, 

K. A. 1887.1. 

TELEOSTEI 
(Bony fishes) 

“ The centrum is formed entirely by 
the skeletogenous layer remaining out- 
side the elastica, its cartilage is derived 
from the dorsal and ventral arcualia." 
This cartilage surrounds the chordal 
sheath with a complete mantle (Rhodeus), 
and is ossified later on. In the trout, 
most of the material necessary for the 
formation of the centrum is indifferent 
membrana reuniens and ossifies directly. 

Papers primarily on the development of 
the vertebral column in teleosts. Albrecht, 
A. 1902.1; Alessi, C. {Clupeidce) 1898.1; 
Calberla, E. 1877.2; Goette, A. 1873.1 (v), 
1878.4; Goronowitsch, N. {SalmonUice) 
1885.1; ★Grassi, G. B. 1883.1-1885.1; 
★Klaatsch, H. 1892.1; Lotz, T. 1864.1; 
Reinhard, W. {Cyprinoids) 1888.1; Roule, 

L. 1908.3; ★Scheel, C. 1893.1; Sella, 

M. {Muraenidee) 1911.2; ★Stephan, P. 

1898.1. 1900.1; ★Ussow, S. A. 1900.1, 
1906.1; Wyman, J. 1856.2. 

Structure or morphology of the vertebral 
column or the definitive vertebree. — 
Teleostei. Battista, G. 1883.1. — Doras. 
Bliss, R. 1872.2. — Murcena. Ciamician, 
J. 1878.1. — Cobitidoe. Grobben, C. 

1875.1. — Clupeidce. Lombardo, A. C. 

1884.1. 

Absence of true articular apophyses, 
teleosts. Alix, E. 1874.1. — Cervical and 
occipital vertebree of Teleosts. Robertson, 
C. 1861.1. 

Dipnoi 

Chordal sheath strengthened by inva- 
sion of skeletogenous cells, therefore with 
possibility of chorda-centra, but the 


partly chondrified chordal sheath remains 
unsegmented, i. e., no centra are formed. 

Structure in Dipnoi. Gunther, A. (j. 
1871.3; Hasse, J. C. 1892.1; Klaatsch, 
H. 1893.1; Wiedersheim, R. E. 1880.2. 


VISCERAL SKELETON 


Comprising the structure of the visceral 
and branchial arches. Although primitively 
cartilaginous, in the Teleostei these parts are 
ossified as cartilage bones. The visceral skeleton 
consists of a scries of supporting bars, the vis- 
ceral arches, arising in the mcsenchymatous 
tissue between the visceral clefts. The two 
anterior visceral arches are specially designated, 
the first is the mandibular and the second is 
the hyoid arch. The remaining arches are col- 
lectively called branchial or gill arches. 

For the musculature of the visceral arches. 
see Cranial and visceral muscles under Myology. 


Embryonic development of the visceral 
arches, their topographic role, etc. Braus, 
H. 1904.2; ★Dohrn, F. A. 1882.2 (vii); 
Froriep, A. 1891.1; ★Vialleton, L. 1908.2. 
— Development in Lepidosiren and Pto- 
topterus. Agar, W. E. 1906.1. — Selachii. 
★Gibian, A. 1912.1. — Syngnathus. Mc- 
Murrich, J. P. 1883.1. — Sharks and 

skates. ★Parker, W. K. 1879.2. — Acon- 
thias. ★Severtzov, A. N. 1899.1. — Tele- 
ostei. Voskobolnikov, M. M. 1910.1. — 
Sahno. Zanichelli, W. 1909.1. 

Morphology of the visceral skeleton or 
** Ligamentum denticulatum ” of Am- 
phioxus. Benham, W. B. 1893.1; Rolph, 


V. 1875.2. 

Morphology of the visceral skeleton of 
'yclostomata, chiefly Petromyzon, the so- 
alled hyobranchial skeleton ” or “ bran- 
hial basket:' Alix, E. 1880.1; Ayers, H. 
: Jackson, C. M. 1900.1; Burne, R- H. 
892.1; Dohrn, F. A. 1882.2 (v); ★Hux- 
?y. T. H. 1876.2; Kupffer, C. W. 1895-1; 
Jeumaver, L. 1910.1; ★Parker, \V . K. 
883.1; Schaffer. J. 1901.2; Severtzov, 
L. N. 1914.1; Gaupp. E. Add. 1904.1. 

Morphology of the visceral skeleton tn 
dull Selachii. ★Furbringer, K. 1903.1, 
rGadow, H. 1888.1; Gasman, S. (Ftne 
gures) 1913.1; ★Gegenbaur, C. 1864.2 
iii); Molin, R. 1859.1. ^Chlamydosel- 
chus. Goodey, T. 1910.1. —Echtno- 
hinus. Ridewood, W. G. 1899.1. Lwmar- 
u$. White. P. J. 1893.1. — Pnsttophorus. 
’Hoffmann, L. Add. 1914.1. 

Morphology of the visceral skeleton %n 
xe Chimeeroid or “ holocephalw skuU. 

lean. B. 1906.1; 

576.1; Woodward, A. S. 1889.2 (u). 
Morphology of visceral skdeton tn Oa- 
oidei and Neoceratodus. ★wijhe, J. »>• 

580.1. 1882.1. , , ; , ,•« 

Morphology of insceral skeleton tn 

•anchidcE. Weyenbergh, H. 1878.4, 

^l^elations of mandibular and hyM arches 
i Hybodus. Woodward, A. b. 1886.^. 
D^vatives of 
"cheswith especial 

lies of the mammalian audito^ 1 

Ibrecht. P. 1884.1; Gadow. H. 1888.1. 

►ebierre, C. Add. 1885.1. 
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ViscerfU arch theory of origin of jaw, 
Jaekel, O. 1905.1, 1906.4, 1907.1. 

Labial cartilages of sharks, often con- 
sidered remnants of pre-mandibitlar arches. 
PoUard, H. B. 1895.3. 

Suggestion of former existence of an arch 
and an additional visceral cleft between 
mandibular and hyoid arches. Beard, J. 
1885.2; Dohrn, A. 1882.2 (vii); Wijhe, 
J. W. 1882.2. 

Existence of skeletal elements between the 
mandibular and hyoid arches in Loemargus 
and Hexanchus. White, P. J. 1895.1. 

HYOID ARCH 

Anatomy of the hyoid arch in Xeoccra- 
todus. Ridewood, W. G. 1894.1. 

AMtomy of the “ tongue-bone,'* being the 
median basi-hyal element of the second 
visceral or hyoid arch. Budge, J. (Sphy- 
rcena) 1848.1; Dohrn, F. A. 1882.2 (vii); 
Eichwald, C. E. 1833.1; GeofFroy-Saint- 
Hilaire, E. 1817.3, 1832.1. 

For the fleshy tongue, see beloxo Oral 
cavity -under Alimentary canal. 

For the conditions of the suspension of the 
lower jaw to the hyomandibular or proximal 
sector of the hyoid arch, see under Skull. 
See especially irGregoTy, W. K. 1904.2. 

Branchial or gill arches 

Development in Selachii. ★Dohrn, F. A. 
1882.2 (ix, xi, xii). — Phytogeny. Gaskell, 
W. H. 1898.1 (iii). — Development. Re- 
mak, R. 1855.1. 

. Structure in — Murmnidee. Popta, C. 
M. 1904.1. — Dentex. Vinciguerra, D. 
1893.4. 

Presence, of vestigial sixth and seventh 
arches, respectively in Xotidanus and 
Chlamydoselachus. Hawkes, (Mrs.) O. A. 

190.5.1. 1907.1. 

Gill rakers: cartilaginous or bony fila- 
ments on the inner side of the branchial 
arches. — Comparative studies on their 
strxieture in various fishes. Popta, C. M. 
1901.2..3; Troschel, F. H. 1849.2; 
★Zander, E. 1903.2, 1906.1, .2. 

Although forming a straining mechanism 
in all fishes, in some genera they forjn an 
exceptionally close-set branchial sieve. Such 
structure in — Polyodon. Imms, A. D. 

1904.1. — Rhineodon. Lutken, C\ F. 

1874.2. — Basking shark (Cetorhinus). 
Allman, G. J. 1876.1; Bocage, J. V. 
1878.1; Day. F. 1885.3; Hendricks. K. 
1908.1, 1909.1: Leriche, M. 1908.8; Pa- 
vesi. P. 1874.1; Steenstrup, J. J. 1873.1, 
1875.1; Turner, W. 1879.2; Macalister, 
A. Add. 1879.1. ^Mobula. Vaillant, 

L. L. 1912.1. 

Extr abranchial cartilages of Elasmo- 
branchs. Foote, E. 1895.1; Furbringer, 

M. 1903.2; Ridewood, W. G. 1897.1; 
White. P. J. 1896.1. 

For the branchial filaments, see Gills 
under Respiratory organs. 

For the interbranchial or respiratory 
muscles, see Cranial and visceral muscles 
under Myology. 

For the "branchial arch hypothesis** of 
the origin of limbs {Gegenbaur’s view), see 
Phylogenesis of limbs under Evolution. 


Visceral clefts 

Called also phar>’ngeal, branchial, and 
gill clefts. 

Development of the visceral clefts. 
★Dohrn, F. A. 1882.2 (xxiii, xxiv); Mas- 
terman, A. T. 1898.1; Spengel, J. 
1904.1; Vialleton. L. 1906.1. 

Additional references to such develop- 
ment will he found under Head. 

Presence of seven visceral clefts in shark 
embryos. Bemmelen, ,J. F. 1886.1. 

Arrangement, Selache maxima. Jaekel, 
O. 1890.1. 

For the hyomandibular cleft, i. e., cleft 
between mandibular and hyoid arches, a 
functional vestige in fishes when present, 
see Spiracle under Respiratory organs. 

For Dohrn's theory of the origin of the 
mouth through the coalescence of a pair of 
gill clefts see Oral cavity under Alimen- 
tary canal. 

VISION 

For the organ of vision, sfc Eye. 

For “ color vision,” see Color perception 
under Behavior. 

For the influence of vision on Changes in 
Coloration, see under Coloration. 

For the latest and most comprehensive 
papers on vision in f'ushcs, see Baghoni, S. 
1910.1; ★Hess, C. 1911.1, 1913.1. Add. 
1912.1, 1914.1; Tschermak, A. 1915.1. 

Miscellaneous items. P'ranz, V. 1907.4; 
Fripp, H. E. 1866.1; Henshall, J. A. 
1878.1; Jeffries. B. J. 1869.1; Milewski, 
A. 1915.11; Plateau, F. A. 1866.1, .2; 
Reinhardt, L. 1902.1; Ward, F. 1908.1; 
Bninton, J. Add. 1882.1; Edwards, G. 
Add. 1763.1; Lanik, A. Add. 1914.1; 
Vigueron, H. Add. 1913.1; Wernicke, O. 
Add. 1895.1. 

Various researches, chiefly experimental. 

— Binocular vision. Apgar, A. C. 1886.1; 

★Tschermak, A. 1902.1, 1914.1. —Sub- 
aqueous vision. Dudgeon, R. E. 1871.1; 
Wood, R. W. 1906.1, Add. 1906.1. — 

Vision, deep-sea fishes. Chun, C. 1893.1. 

— Influence of vision on movements, Mus- 
telus. Parker, G. H. 1910.2. 

Rheotropism considered an optical reflex. 
Lyon, E. P. 1905.1, 1909.1. 

For effects of excision of eye upon colora- 
tion, see under Coloration. See especially 
Buijtendijk, F. J. 1911.1; Lubach, D. 
1864.2; Pouchet, G. 1877.1, 1879.1. 

Accommodation in vision. In fishes 
accommodation is accomplished through the 
pulling inward and backward or retinal- 
ward of the lens by the muscle named by 
Beer, Musculus retractor lentis, which is 
formed by the Processus falciformis, a 
median prolongation of the choroid and its 
expanded outer portion, the Campanula 
Halleri. 

General accounts, including physiological 
researches. ★Beer, T. 1894.1, 1898.1; 
Brass, A. 1881.1; Deichsel, G. 1908.1; 
Franz, V. 1905.1, 1910.3; Pflugk, A. 
1911.1; ★Sicherer, O. 1911.1; ★Hess, C. 
Add. 1912.1. 
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Vision — Cont'd, 

Discovery of the muscle of accommoda- 
tion. Dalrymple, J. 1838.1; Leydig, F. 
1852.1; Manz, \V. 1858.1, Add. 1857.1; 
Wallace, W. C. 1834.1, 1835.1, 1838.1. 


Tensor muscle of choroid in teleosts, 
homologous with the ciliary muscles which 
effect accommodation in higher vertebrates. 
Structure. Grynfeitt, E. 1908.1-1910.4. 
— Ciliary muscle considered lacking. Lee, 
R. J. 1869.1. 


VIII 

SUBJECT INDEX 

SYSTEMATIC SECTION ‘ 


CEPHALOCHOBDATA (LEPTOCAR- 
DII OR LANCELETS) 

Marine acraniate fish-like chordates. 

Genial treatise. Delage, M. Y. & 
H6rouard. E. 1898.1; Willey, A. 1894.1. 

Classification and geographical distri- 
bution. Tattersall, W. M. 1903^1. — For^ 
a map showing the geographical distribution 
of the Cephalochordata, see Herdman, 
W. A. 1904.1 (p. 138). 

Taxonomy of forms from — Maldhe 
and Laccadive Islands. Cooper, C. F. 
1903.1; Parker, G. H. 1904.3. — Japan. 
Jordan, D. S. & Snyder, J. O. 1901.12. — 
Ceylon. Tattersall, W. M. 1903.2. 

Family Amphioxididse 

Amphiozides (A pelagic form). Tax- 
onomy and relationships. ★Goldschmidt, 
R. 1905.1, 1906.1, 1909.1, Add. 1906.1. 
— Review of the above. Willey, A, 1906.1. 

Family Branchiostomidee 

Marine littoral forms 

Taxonomic revisions of genera and 
species. Gill, T. N. 1895.2; Jordan, D. S. 
& Snyder, J. O. {Japan) 1901.12; ★Kir- 
kaldy, J, W. 1895.1, Add. 1894.1. 

Amphiozus (Branchiostoma). Nat- 
ural history, descriptions of young, etc. 
Bert. P. 1867.1. .5; Clark, H. J. 1865.1; 
Karting, P. 1876.1; Kemna, A. 1906.1; 
Krause, W. 1898.1; Lindsay, A. 
1857.1; Muller, J. 1839.1. 1841.2; Quat- 
refages, J. L. 1845.1; Reichert, C. B. 
1870.1; Rice, H. J. 1878.1; Schultze, 
M. J. 1851.1; Schneider, A. F. 1878.1; 
Sundevall, C. J. 1840.1; Sunde^all, F. 
1843.1; Willey, A. 1891.1, 1901.1; Yung, 
E. J. 1906.1; Putnam. F. W. Add. 

1865.1. 

Phylogenetic relationships. — Relation 
to Balanoglossus. MacBride, E. W. 1897.1. 


— Amphioxus a slightly metamorphosed 
tunicate (with consideration of homologies). 
Wijhe, J. W. 1906.1, 1914.1, .2. —''Am- 
phioxus and the ancestry of the vertebrates.'* 
Willey. A. 1894.1. 

Asymmetron. Natural history notes. 
★Andrews, E. A. 1893.1; Benham, 
W. B. 1901.1, 1901.2; Mark, E. L. 
1904.1; Romer, F. 1896.1; Willey, A. 

1896.1. 

Epigonichthys. Natural history. Kart- 
ing, P. 1877.1: Passzlavsky, J. 1877.1; 
Peters, W. C. H. 1876.1. 

CRANIATA 

Animals (Vertebrate) distinguished by 
the possession of a definite “head.” 

CLASS CYCLOSTOMATA. OR MAR- 
SIPOBRANCff/I. 

Aquatic craniates without true jaws. 

For parasitic habits of Cyclostomes, see 
under Parasitic Fishes, also pp. 416 and 
500. 

Natural history. Dum^ril, A. M. 1812.1, 
.2; Partiot, L. Add. 1848.1; Thomson, 
J. A. Add. 1912.1. 

Taxonomy and systematic relationships. 
Dean. B. 1900.1; GiU, T. N. 1883.7; 
★Howes, G. B. 1892.1; Woodland. W. N. 
1911.4. — Supposed gnathostome ancestry 
of Marsipobranchii. Woodland, W. N. 

1913.2. 

Taxonomy of species found in — Russia. 
Berg, L. S. 1906.10. — Japan. Jordan, 
D. S. & Snyder, J. O. 1901.12. — Aus- 
tralia. Ogilby, J. D. 1896.2. 

OBBEB MYXINOIDES 
(Hyperotreti) 

Hag-fishes or Borers 

For a map showing the geographical 
distribution of the Myxinoides, see Meek, 
A. 1916.1 (p. 31). 


•Arranged in general according to the system used in the Cambridge Natural History — this for 
coQvemetice* 

Confined chiefly to natural history, occurrence and the larger and more recent papers on fossil 
forms and taxonomy* Rarely going below ^nera, save in the case of the fishes of great economic as 
weU as scientific importance (i. e. Anguilla, Pleuronectidse« Salmonidse, etc*). 

For further data on natural history, see Habits, Reproduction, etc., in Morphological Section, 
ror further references to fossil fisnes, see the elaborate section Paleeontology, also Hay, O. P. 1902.1, 

and also the Bibliography of North American Palaeontology cited in 
r ^ ^ For further data on taxonomy and occurrence, see secUon Fauna 

of the World, and for particular regions, see such great faunistic and taxonomic works as Day, F. 
1876.1, Boulenger, G. A. Add. 1909.1, Eigenmann. C. H. 1912.2, Goode A Bean, 1896.1, Jordan A 
Evermann. 1896.1. For new species, see Zoological Record. 

For ail other subjects, see the Morphological Section. 
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Taxonomy. Dean, B. (Japanese forms) 
1904.7; Furbringer, M. 1900.1; Gill, 
T. N. 1S83.5. 

Family Myxinidee 

General account. Retzius, M. G. 1895.1. 

Myxine. — Xahiral history. Gunner, 
J. E. 176G.6; Steenstrup, J. J. 1865-2; 
Swartz, O. 1790.1. — T axonomy; revision. 
Regan, C. T. 1913.20. 

Family Bdellostomatidss 

Taxonomy. Gill, T. N. 1883-5, 1894.1. 

Bdellostoma. — Xomenclafure. Gill, 
T. N. 1901.1. — Taxonomy. Putnam, 
F. W. (Revision) 1874.5; Regan, C. T. 
(Synopsis) 1912.23. 


Strom, G. C. 1862.1; Ferr>', L. 1883.1; 
Frauen, M. 1879.1; Gage, S. H. 1891.1; 
★Geisenheyner, L. 1911.1; Gulliver, G. 
1870.1; Hilgendorf. F. M. 1890.1; Hol- 
land, (Maj.) - 1870.1; Kouliabko, A. 
1897.1; Larbal^trier, A. 1898.1; Leon- 
hardt, E. E. 1903.7; Lubosch, W. 1902.1; 
Moller, A. F. 1897.1; Nau, B. S. 1787.1; 
Pollen, F. P. 1871.6; Redeke, H. C. 
1901.1; Roy, E. 1906.1; Smith, John A. 
1863.6; Surface, H. A. 1898.1; Tilden, 
J. 1815.1; Anon. 391, 432; Blanc. H. 
Add. 1890.1. 

Variations. Hatta, S. 191 1.1 ; Rosmini, 

O. 1901.1. — Identity of P. planeri and 

P. fluviatilis. Wajgel, L. 1883.1. 

Genera found only in southern waters 


ORDER PETROMYZONTES 
(Hyperoajrti) 

Lamprey Eels 

Taxonomy: synopsis. Regan, C. T. 

1911.16. 

Family PetromyzontidsB 

Xatural history. Agassiz. J. L. Cabot, 
J. K. 1850.1; Fowler, H. W. 1907.3; 
Gage, S. H. tk Meek, S. E. 1886.1; Sur- 
face. H. A. 1898.1, 1899.1. 

Taxonomy. General accounts. Agassiz, 
J. L. 1850.5; Gill. T. N. 1883.8, 1895.6; 
Goode, G. B. 1883.8; Jordan, D. S. & 
Gilbert, C. H. 1884.4. 

Taxonomy: forms in — Riis.sia. Berg, 
L. S. 1907.5; Gracianov, I. 1907.3, 
1907.6. — Japan. Hatta, S. 1901.1. — 
Sweden. Malm, A. W. 1860.1, 1863.2. 
— Southern Hemisphere. ★Plate, L. H. 

1902.1. — A^istralia. Leach, J. A. Add. 

1914.1. 

AmmocOBtes (the larval form of 
Petroynyzon). — Xatural history. Coder- 
strom, G. C. 1861.1; Holfert, H. F. 
1870.1; Meek, S. E. 1890.2. — Evolu- 
tionary history. Gaskell, W. H. 1898.1 
(viii). 

Metamorphosis of Ammoccetes into Petro- 
myzon. Baur, A. 1867.1; Benecke, B. 
1880.3, .7; ★Bujor, P. 1891.1. .2; Gage, 
S. H. 1891.1, 1893.2, 1894.1. 1898.1, 

1899.1; ★Kaensche, C. C. 1890.1. 

See also p. 368. 

Genera found only in northern waters 

For a map showing the geographical 
distribution of the northern Petromyzon- 
tidee, sec Meek, A. 1916.1 (p. 28). 

Entosphenus (Entersphenus). Pop- 
ular account. Smith, H. M. 1900.3. 

Lampetra. Xatural history. Loman, 
J. C. 1912.1. 

Occurrence — in Kamchatka. Berg, 
L. S. 1912.5. — in New Jersey. Davis, 

W. T. 1915.1. — in Siberia. Hatta, S. 

1901.1. — in Cayuga lake, X. Y. Meek, 

S. E. 1886.1; Surface, H. A. 1898.1. — 
at Ann Arbor, Michigan. Schaffner, D. C. 

1902.1. 

PetromyEon. Natural history, in- 
cluding descriptions, notes, etc. Bentivoglio, 

T. 1895.1; Berthier, V. 1908.1; Ceder- 


Geotria. Natural history. Berg, C. 
1893.1; Dendy, A. & Olliver, M. F. 
1902.1; Gray, J. E. 1851.2; Roche, G. 

1893.2. 

Macrophthalmia. Natural history, 
taxonomy, etc. Dean. B. 1899.7; Plate, 
L. H. 1897.1; Philippi, R. A. 1865.1; 
Prometheus. 1899.2; Steuber, N. J. 

1905.1. 

Mordacia. Natural history notes. Gill, 
T. N. 1893.5, 1895.6; Hall, E. S. 1865.1. 

CLASS PISCES 

Aquatic craniates with true jaws (Gnath- 
ostomes). 

SUB-CLASS ELASMOBRANCHII 
Gnathostome fishes with cartilaginous 
skeleton. 

Taxonomy and systematic position^ * 
General treatises. ★Hasse, J. C. 1879.1; 
Jaekel, O. 1891.3. — Review of Japanese 
forms. Jordan, D. S. & Fowler, H* 
1903.5. — Australian species. Ogilby, 

J. D. 1888.1, 1889.2. . . 

Fossil Elasmobranchii. — Synopsis with, 
geological arrangement. Agassiz, J. L. 

1844.1. — Chronological distribution. 
Hay, O. P. 1901.1. — Taxonomy of fossU 

forms. ★Woodward, A. S. 

For Pre-Linnaean references to fossil £,ias- 
mobranch teeth see under Bufomtes and 
Glossopetras in section on Palseontologj • 

ORDER PLBDROPTERYGII 
From the Palwozoic 

Cladoselachidss 

lladoselache . 

onships. ★Dean, B. 1893.2, 1894.1, 
i9.5. 

Family Cladodontidae 

(Doubtfully admitted here) 

iructure and taxonomy. .ClayPpJ^- ^Tra- 

3.1, 1895.2. .7; DoUo, L. 1906.1, Tra 

ir, R. H. 1888.3. 

ORDER rCHTHYOTOMI 
Forms from Upper Pal»oroic 

Family Pleuracanthid® 

truclure and Taekel* 

3.1: Furbringer, K. 19^. E /gQ 7 

1891.1, 1895.2: 

4.1; Woodwardt A. o. 
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ORDER ACAKTHODEI 
Range, Upper Silurian to Lower Permian 

Skeleton. Dean, B. 1907.2; Reis, O. M. 

1890.1, 1894.3. 

Taxonomy and relationships. Dames, 
W. B. 1892.1; ★Dean, B. 1907.2; Dollo, 
L. 1906.1: Eastman, C. R. 1902.7; Reis, 
O. M. 1892.2; Woodward. A. S. 1889.2. 

Family AcanthodidsB 

Morphology and classification. Davis, 
J. W. 1894.1; Emery, C. 1897.2. —In 
Permian of Bohemia. ★Fritsch, A. J. 

1883.1. 

Acanthodes. Morphology and taxon- 
omy. .laekel, O. 1899..3, 1899.4; ★Reis, 

O. M. 1894.1, 1895.1. 1896.1. 

ORDER PLAQIOSTOMI 
Including fossil and recent forms 

For sharks and rays in fresh-water, see 
under Physiology. 

Relationship to Ganoids. Baird, $. F. 
1871.36. 

Fossil forms. — Italian specimens. Lioy, 

P. 1865.2. — General popular account. 

Woodward, A. S. 1884.1. — Plagiostome 
teeth from English Eocene. Woodward, 
A. S. 1900.5. 

Taxonomy. — General treatises. ★Gar- 
man, S. 1913.1; ★Muller, J. & Honle, 
F. G. 1837.1-1841.1. — Synoptic table. 

Gracianov, V. I. 1907.2. — \'nlue in 

classification of number and position of 
gill slits. Jaekcl, O. 1890.1. 

Taxonomy, forms from — Indian 
Archipelago. Bleeker, P. 1852.11. — 

Pacific Ocean. Miklukh^)-Makiai, N. N. 
& Macleay, W. 1879.1. — Japan. Pietsoh- 
mann, V. 1908.3, .5. — Beaufort, Morth 

Carolina. Radcliffe, L. 1916.1. 

SUB-ORDER SELACHII 

Sharks 

General article, Encyclopedia Britannica. 
Gunther, A. C. 1911.1: Kerr, J. G. 1911.1. 

Geographical distribution. Engel hardt, 
R. 1913.1; Simroth, H. R. 1907.2. 

Natural history notes, descriptions, etc. 
Clarke, S. C. 1877.2, 1880.1; Eichwald, 
C. E. 1819.1; Giidger, E. W. 1913.1; 
H.,L. 1876.1; ★Hill, R. 1851.1; Moselev, 
H. N. 1879.1: ★Nichols. J. T. & Murphy, 
R. C. {Long Island, N. Y.) 1916.1; South- 
wick, J. M. 1885.1; Tatham, W. 1803.1; 
Anon. 278, 475; Colnett. J. Add. 1798.1. 
— Abundance in tropical seas. Distant, 
W. L. 1897.1. — Unusual abundance of 

dogfish in Scottish waters. Harv’ie-Brown, 
J. A. 1883.1. — Tenacity of life. Kemp- 
Welch. E. B. 1875.1. 

Phytogeny and relationships. Dean, B, 
1895.5, 1896.11; Woodward, A. S. 1895.8. 

Taxonomy. — General accounts. Bona- 
parte, C. L. 1838.2; Fowler, H. W. 1908.2; 
Gill. T. N. 1858.1; Pavesi, P. 1874.1, 
1878.1; ★Regan, C. T. 1906.1. — 

Selachii admitted as a class. Agassiz, 
J. L. R. 1856.7; Gill. T. N. 1909.4; 
Poche, F. 1902.1, 1911.1. 

Taxonomy of sharks from — Portugal. 


Bocage, J. V. & Capello, F. 1866.1. — 
Eastern North .America. Gill. T. N. 1865.12. 

— California. Gill, T. N. 1863.15. — Chili. 

Philippi, R. A. 1887.2, 1902.1. — Japan. 
Pietschmann, V. 1908.3. .5. — Collection 

of M usee Oceanographique, Monaco. Roule, 
L. 1912.2. — Greenland. Jensen, A. 8. 

Add. 1914.1. 

Fossil forms. Brans, H. 1902.1; Wood- 
ward, A. S. 1888.10. — France. Joleaud, 
L. 1905.2. — Silurian of Oesel /., Russia. 
Rohon. J. V. 1893.1. — Carboniferous of 
Great Britain. ★Davis, J. W. 1883.1; 
Traquair, R. H. 1888.3. — Triassic of 

Lorraine. Jaekel, O. 1889.1. — Jurassic 
of Normandy. Bigot, A. 1897.1; Bigot, 
A. & Brasil, L. 1904.1. — Jurassic of 

Wiirttemberg. Fraas, E. 189G.1. — Cre- 

taceous. Kiprijanoff, V. A. {Russia) 
1852.1; Woodward. A. S. {British) 
1894. 4. — Tertiary. Chapman, F. R.^ <fe 
Pritchard, G. B. {Australia and New 
Zealand) 1904.1; Koch, A. {Hungary) 

1903.1, 1904.2, 1904.3; Pasquale. M. 

{Italy) 1903.1, 1905.2; Winkler, T. C. 
{Belgium) 1874.1, 1878.2. ^Eocene. 

Jaeke\, O. (Monte Bolca) 1894.1; Stromer, 
E. (Egypt) 1905.1. — Oligocene of Germany. 
Jaekel, O. 1898.4. — Miocene of California. 
Jordan, D. S. & Beal, C. H. 1913.1. 

Family Notidanidse 

Six and seven-gilled Sharks 

Taxonomy, — in relation to embryology . 
Braus, H. 1906.4. — of Australian species. 
Ogilby, J. D. 1889.2. 

Notidanus (Hexanchus, Heptan- 
chus, Heptranchias, syns.). Natural 
history notes, descriptions, etc. Bellotti, 
C. 1878.1; Delfortrie, E. 1878.1; Diaz 
y Martinez, E. 1910.1; Garman, S. 

1884.2, -6; Laboissi^jre, V. 1910.1; Mac- 
leay, W. 1880.2; Regan, C. T. 1905.10. 

Occurrence — on Scottish coast. Ander- 
son, W. 1894.1; Traquair, R. H. 1896.3. 

— on English coast. Couch, J. 1846.1, 

1851.1; Gray, J. E. 1868.2. —in Cal- 
ifornia waters. Jordan, D. S. & Gilbert, 
C. H. 1880.16. — Hexanchus in Argentina. 
Lahille, F. 1913.1. — in Irish waters. 

Scharff. R. F. 1915.2. — in Gulf of Gas- 
cony. Vaillant, L. L. 1901.1. 

Fossil forms, Notidanus, — from Italy. 
Bassani, F. 1901.1; Sismonda, E. 1861.1; 
Lawley, R. (Pliocene of Tuscany) 1878.3, 
1880.1. — from Miocene, United States. 

Cope, E. D. 1867.1. — from Aptian Cre- 
taceous of France. Pictet, F. J. 1865.1. — 
in British Jurassic. Woodward, A. S. 
1893.6. — General account. Woodward, 

A. S. 1886.2. 

Family Chlamydoselachidse 

Chlamydoselaclius (Frilled Shark ) . 
Natural history. — Oldest living type of 
vertebrate. Cope, E. D. 1883.7, 1884.8; 
★Garman, S. 1884.1, .2, 1884. 3, .4. .5; 

Owston, A. 1903.1; Palm6n, J. A. 1900.2. 

Occurrence — at Funchal, Madeira. 
Collett, R. 1890.1. — in Norway. ★Col- 
lett, R. 1897.4, 1903.2; Grieg, J. A. 1897.3. 
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— in Pliocene of Tuscany. Davis. J. \V. 

1887.1. — ill Gulf of Gascony. Pellegrin, 
J. A' Loppe. E. 1914.1. 

Taxonomy of ('hlmnydoselachus angui- 
ncus. Davis. J. W. 1885.2; Gill, T. N. 
Acid. I^b4.3. 

Family Heterodontidse 

(Costrariodontidse) Bullhead Sharks 

Phylngrny. Eastman. C. K. 1902. 6. .7. 
Taxonomy — Australian forms. De Vis, 
C. \V. 1911.1: Ogilby, J. D. 18S9.2. — 
i<>ynopsi$. Rrgan. C. T. 190S.21. 

Fossil forms, structure and taxonomy. 

— Carboniferous forms. Davis, J. W. 
{Great Britain) 1879.2: Lohost, M. (Bel- 
gium) 1883.1. — Tertiary , of France. Dol- 
fortrio, E. 1871.1. — Cretaceous. Mackie, 
S. J. 1863. 1; Woodward, A. 8. 1891.3. 

Heterodontus (Cestracion). Xatural 
history and relationships. Elliott, S. 
1858.1; Nios. F. 1873.1, 1874.1. 

Fossil forms. — Fossil teeth. Bn’ant, 
H. C. 1914.1; Eastman. C. R. lO'll.S. 

— H. philippii, description and relations 
of fossil species. Strtiver. J. K. T. 1864.1. 

Hybodus (fossil form from Triassic and 
Cretaceous). — Structure and relation- 
ships. Brow'n, C. 1900.1; Fraas, E. 
1889.1,1896.1; Kokon, E. 1907.1 ; Lomas, 
J. 1904.1. — Reconstruction. Jackel, O. 

1906.2. 

Family Cochliodontidsd 

Forms from the Palaeozoic 

Fossil remains and taxonomy. — In 
Carboniferous of Belgium. Leriche, M. 
1908.7. — Structure of mandibular teeth. 

Owen, R. 1867. 3. .4. — Taxonomy. St. 

John, O. H. &. Worthon, A. H. (Revision) 
1883.1: Traquair, R. H. 1888.3. 

Helodus. — In Triassic of Alberta. 
Lambe, L. M. 1913.2. — Morphology. 

Pander, C. H. 1858.1. 


Helicoprion. Occurrence in — Permian 
of India. Koken, E. 1901.1. — FiLsulina- 
limestone of Japan. Yabe, H. 1903.1. 

Structure of helicoidal organ and relation- 
ship of Helicoprion. Eastman, C. R. 
1900.4, 1901.3; Fuchs, T. 1900.1; Hay, 
O. P. 1909.1; Jackel. O. 1900.1; ★Kar- 
pinskii, A. P. 1899.1-1916.1; Klaatsch, 
H. 1901.1; Priem, F. 1900.1; Wiele, C. 
1899.1; Woodward, A. S. 1899.5, 1900.3. 

Family PsammodontidsB 

Carboniferous Sharks 

Taxonomy, revision. St. John, O. H. 
& Worthen, A- H. 1883.1. 

Family Petalodontideo 

Carboniferous and Permian 
Morphology and relationships. Jaekel, 
O. 1899.2; Traquair, R. H. 1888.3. 

Family Scylliidee 

Dogfishes 

Taxonomy. Dum^ril. A. H. 1853.1, .2. 

Ginglymostoma (Xurse Shark). — 
Natural history. Gudger, E. W. 1913.5, 
Add. 1912.2, 1914.2. For fullest data on 
the natural history see E. W. Gudger tn 
Copeia, 1921, pp. 57-59. 

In Eocene of Sicily. Gemmellaro, M. 

1912.2. 

Pseudotriakis. Occurrence (only known 
specimens) — on coast of Long Island. 
Bean. T. H. 1884.5; Baird, S. F. Add, 
1884.1. —off Portugal. Capello, F. 
1868.2, .3. 

Sub-family Hemiscylliine 

Taxonomy; Philippine Archipelago. 
Smith, H. M. 1913.2. 

Sub-family Oroctolobinee 

Nomenclature. Gill, T. N. 1896.12. 
Taxonomy; revision. Ogilby, J. D. & 
McCulloch. A. R. (.Australian species) 
1908.1; Regan, C. T. 1908.19. 


Family Edestidee 

Paleozoic Sharks 

Nature, and taxonomy. Karpinskil, 
A. P. 1899.1-1916.1; Woodward, A. S. 
1899.5. 

Edestus. Literature of Kdestus. East- 
man, C. R. 1903.4, 1905.3. 

Occurrence in Carboniferous — of 
Illinois. Newborr>'. J. S. 1888.4; New- 
berry. J. S. <fe Worthen, A. H. 1870.1. — 
of Britain. Newton. E. T. 1904.1; Wood- 
ward, A. S. 1916.2. — of Australia. 

Woodw’ard, H. 1886.1. 

Structure and taxonomy. Davies. W. 
1886.1: Doan, B. 1897.3; Eastman, 

C. R. 1901.3, 1902.7, 1902.8, 1903.4; 

Fuchs. T. 1900.1; Hay, O. P. 1909.1. 
1912.1; Hitchcock, E. H. 1855.1; Hitch- 
cock, F. R. 1887.1; Leidy, J. 1857.5; 
Missuna, A. 1907.1; Newberry', J, S. 

1884.2, 1888.4; St. John, O. H. 1902.1; 
Tratitschold, H. 1883.1. 1886.1, 1888.1; 
Wiele, C. 1899.1; Woodward, A. S. 1888.5; 
(’ope, E. D. Add. 1886.2. 


Sub-family Scylliorhlnln® 

Taxonomy; synopsis. Regan, C. T 
1908.22. 


Family Carchariidse 

Carcharias. Fossil 
Pliocene of Spain. Binney, E. 

— Red Crag of Suffolk. Charlesworth, 
FL 1837.1. — South Carolina. Manigault, 

G. E. 1886.1. 

Galeocerdo (Tiger Shark). 
jmTison, living and fossil forms. Law'iey, 


1881.1. r’ w 

ossil species from — Miocene; Imtea 

Cope. E. D. 1867.1. — 

Sismonda. E. 1861.1. —English 
. Woodward, A- S. 1894.-. 

lustelus. Differences betwem '“f 
opcan forms. Pietschmann, V. 1J08.4. 


Carruccio, A. 1912.2. 

Thalassorhinus . Original description- 
Walbaum, J. J- 1784.2. 
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Family Lamnidsb 

Mackerel Sharks 

Fossil teeth in — Italian Tertiary de- 
posits. Oppenheim, P. 1901.1. — Eocene 
of Rumania. Popovici-Hatzejc, V'. 1896.1. 

— Eocene of Egypt. Quaas. A. 1902.1. 

Alopias (Alopecias) {Thresher or Fox 
Shark). Natural history, occurrence, etc. 
Clogg, S. 1881.1: Couch, R. Q. 1864.4; 
Gatcombe, J. 1882.1, Add. 1885.2; Grieg, 
J. A. 1902.1; Johnston, G. 1849.1; 
Mitchill. S. L. 1805.2; Parona. C. 1883.1; 
Pascoe. F. P. Add. 1881.1; Southwell, 
E. Add. 1906.1. 

Carcharodon (Man-eater). — Occur- 
rence — in Italian and Sicilian waters. 
Facciol^, L. 1894.1; Riggio, G. 1894.1; 
Sanzo, L. 1910.1. — off coast of California. 
Holder, C. F. 1900.2. — Nantucket, Mass. 
Stevenson, W. G. 1884.1. 

Fossil forms — from Italy. Bassani, F. 

1877.1, 1886.3, 1895.2. — in Cretaceous 

of California. Blake, J. H. 1873.1. — in 
Pliocene of Belgium. Dewalque, G. 

1864.1, 1871.1. — in Spitsbergen. Hanse- 

xnann, D. 1910.1. — in Oligocene of 

Panama. Joukowsky, E. 1906.1. — in 

South Carolina. Manigault, G. E. 1886.1. 

— in Tertiary of Chile. Moricke, W. 
1895.1; Philippi, R. A. 1878.1. —in 
Oligocene of Helmstedt. Nehring, A. 

1878.1. 

Restoration of jaws of C. megalodon. 
Dean, B. 1909.1; Hussakof, L. 1912.2. 

Lamna (Porbeagle). Natural history 
notes. Goodenough, S. 1797.1; Maver, 
A. F. 1842.2; Weber, M. C. 1892.1; 
Clement. C. Add. 1876.1. 

Occurrence — on English coast. Bower- 
bank, J. S. 1873.2, 1874.1; Gatcombe, J. 
1881.1; Kermode, P. M. 1897.2; Thomp- 
son, W. 1850.2. — off Scottish coast. 

Campbell, J. M. 1880.1; Evans, W. 
1905.1; Taylor, W. 1910.1. — on coast 
of Friesland. Ehlers, E. H. 1886.1. — in 
New Zealand. Haast, J. F. 1875.1. — 

in Irish waters. Warren, R. 1900.2. — in 
DublinBay. Duerden, J. E. Add. 1894.1. 

Mitsukurina (Scapanorhynchus). 

Natural history, including descriptions, 
occurrence in Japanese waters, taxonomy, 
etc. Bean, B. A. 1905.3; Dean, B. 1903.1 ; 
Engelhard!, R. 1912.1; Hussakof, L. 

1909.1. 1910.3; Jordan, D. S. 1898.2; 
Stehli, G. 1912.2; Vaillant, L. L. 1904.4; 
Woodward, A. S. 1899.3. 

Odontaspis. Occurrence at Sardinia' 
Carruccio, A. 1910.1. 

Ozyrhina. — General treatise. ★East- 
man, C. R. 1894.1. — O. hastalis, in 

Miocene of Italy. Alessandri, G. 1896.1. 

Family CetorhinidsB 

CetorhlnuB (Selache) (Basking Shark) . 
Natural history. Baird. S. F, 1868.1, 
1874.2; GigHoli, E. H. 1877.1; Gunner, 
J. E. (Original description) 1767.1; Leh- 
mann, M. C. 1803.1; Vieira, L. 1894.4; 
Wright, E. P. 1876.1. 

Occurrence in western Atlantic — in 


BayofFundy: Foulis, R. 1852.1. — off 

Newfoundland. Harvey, M. 1877.1, 

1880.1. — off Long I., N. Y. Hussakof, 
L. 1915.1. 

Occurrence on Scandinavian and Iceland 
coasts. — N orwegian waters. Collett. R. 
1903.2; (iricg, J. A. 1897.1; Friis. N. C. 
Add. 1772.1. Add. 1776.1. —Iceland. 
Lutken, C. F. 1879.1, 1880.2; S«munds- 
son, B. 1807.1. 

Occurrence on British coast. — Cornwall. 
Cornish. T. 1870.4, 1885.1; Gatcombe. 
J. Add. 1885.1. — Scotland. Elmhirst, 

R. 1913.1; Murie, J. Add. 1906.1. — 
Isle of Wight. Hadfield, H. 1875.1. — 

Torquay harbour. Pengelly, W'. 1891.1. 
— in Irish waters. ScharfT, R. F. 1915.2. 

Occurrence off Spain and Portugal. 
Capello. F. 1870.4; Escribano, C. 1909.1. 

Occurrence on Italian coast. Carazzi, 
D. 1904.3; Carruccio, A. 1906.1, 1907.1; 
Damiani, G. 1903.1; Mazzarelli, G. F. 
1908.2; Monti, R. 1910.1; Parisi, B. 
1912.1; Parona. C. 1908.1; Pavesi, P. 

1874.1. 1877.1; Senna. A. 1913.1. 
Occurrence in the Pacific. Bennett, 

F. D. 1840.1; Wilson. E. R. 1877.1. — 
in Austrah'an and New Zealand waters. 
Cheeseman. T. F. 1891.1; Kershaw, 
J. A. 1902.1; Beneden, P. J. Add- 1893.1; 
Macleay, W. J. Add. 1884.1. —For a 
general account of Cetorhinus in the southern 
Hemisphere, see E. W. Gudger in Science, 
1915, n.s. vol. 42, pp. 653-656. 

Taxonomy and synonymy. Blainville, 
H. M. 1810.1; Couch. J. 1864.2; Pavesi, 
P. 1874.1. 

Fossil forms. — in Pliocene of Belgium. 
Hasse, J. C. 1879.1. — in Pliocene of 

Ricava, Tuscany. Lawley, R. 1880.2. — 
in Miocene of San Marino Republic. 
Lawley, R. 1882.1. 

Family Rhinodontidee 
R Mn iiodQn (Whale Shark). — Natural 
history. ★Bean, B. A. 1906.2. — Dis- 

covery — first description, anatomy, 
earliest figure, etc. Smith, A. 1829.1, 

1849.1. 

For a paper reviewing previous lit- 
erature on habits, anatomy, etc., with re- 
productions of every known figure, and 
a collection of records of occurrence, see 
Gudger, E. W. 1915.1. For "Further notes 
on habits and distribution," see his article 
in Science, 1918, n.s- vol. 48. pp. 622-627. 

Family Spinacidn 

Spiny Sharks 

Taxonomy in relation to embryology. 
Braus, H. 1906.4. 

Gentrina. Natural history. Kunstler, 
J. & Chaine, J. 1906.2. 

Gentrophorus. Natural history notes. 
Jensen, A. S. 1899.1; Bocage, J. V. Add. 

1872.1. 

Occurrence — off Madeira Islands. 
Lowe, R. T. 1852.1. — in Irish waters. 

Scharff, R. F. 1915.2. — in British waters, 
Sim, G. 1902.2. 

Echinorhinus. Occurrence — on coast 


620 


AMERICAN MUSEUM OF NATURAL HISTORY 


of Cornwall. Cornish, T. 1866.4, 1870.7, 

1875.2, 1882.3. — on British coast. Gray, 

J. E. 1868.2. — on Dublin coast. More, 

A. G. 1882.1. — at Venice. Ninni, E. 

1904.2. — in Xew Zealand waters. Parker, 
T. J. 1884.4. 

Lsemargus (Somniosus) {Sleeper 
Shark, Greenland Shark). Natural history 
notes, descriptions, etc. Gunner, J. E. 
{Earliest description) 1766.3; Levander, 

K. M. 1898.1; Mobius, K. A. 1890.1; 
Rosted, E. 1788.1; Trail, J. 1872.1; Val- 
enciennes, 1832.1. 

Occurrence — on coast of Netherlands. 
Beaufort, L. F. 1911.1. — on coast of 

Scotland. Brown, R. 1860.1. — on Dogger 
Bank. Cordeaux, J. 1866.1. — in Danish 
waters. Fiedler, H. V. 1866.1. — on coast 
of Italy. Sicher, E. 1898.1. — off Suffolk 
coast, Southwell, T. 1875.1. — in lower 
St. Lawrence. Dawson, J. W. Add. 1891.1. 

Scymnus. Nomenclature. Gill, T. N. 
1896.14. 


Family Squalidsd 

Taxonomy. — Chile. P6rez, C. C. 

1886.1. — Philippines. Smith, H. M. 

1912.6. — Synopsis. Regan, C. T, 

1908.23. 

Fossil forms. — Monograph, fossil forms 
of United States. Gibbes, R. W. 1847.1, 

1848.2. — Miocene of California. Leriche, 
M. 1908.4. — Eocene of Egypt. Stromer, 
E. 1905.1. 

Family Pristiophoridse 

Systematic position and fossil remains. 
Jaekel, O. Add. 1890.3. 

SUB-ORDER BATOIDEI 

Rays 

Natural history notes, popular articles, 
etc. Clarke, S. C. 1880.3; Fowler, H. W. 
1910.6; Muller, J. 1839.3; Roberts, 
A. W. 1880.1; Schneider, J. G. 1788.1. 
Taxonomy and relationships. Jaekel, O. 

1898.1. — Indian forms. Annandale, N. 

1909.1. 1910.1. — Relationship with 

sharks. Hasse, J. C. 1877.2. 

Family Pristid® 

Fossil forms from Eocene of Egypt. 
Stromer, E. 1905.1. 

Pristis {Saw-fish). — Natural history 
data. Caton, J. D. 1879.1; Giiettard, 
J. E. 1768.1; Latham, J. {First scientific 
description) 1794.1; Pappenheim, P. 
1905.1; Rawlinson, T. E. 1858.1 ; South- 
well, T. 1902.3; Perrault, C. Pre-Linn. 

1733.1. — Taxonomy, synopsis of fossil 
species. Vigliarolo, G. 1891.1. 

Propristis. Occurrence — in Eocene of 
Egypt. Fraas, E. 1907.1. — in lower 

Tertiary of Egypt. Priem, F. 1897.1. 

Family Rhinobatidee 

Guitar fishes 

Taxonomy; synopsis American species. 
Garman, S. 1880.1. 


Family Raiida 

Skates and Rays 

Taxonomy. Delfin, F. T. 1902.2; 
Garman, S. {United States) 1875.1; 
Jaekel, O. 1898.1. — From Eocene of Monte 
Bolca. Molin, R. 1861.1. 

Raia. Natural history accounts, de- 
scriptions, etc. Batarra, G. 1765.1; 
Beneden, E. 1894.1; Borc^a, J. 1907.2,. 3; 
Giorna, M. E. 1805.1; Halting, P. 
1867.4; Schneider, J. G. 1783.2; Calder- 
wood, W. L. Add. 1892.1; Gunther, 
A. C. {Encyc. article) Add. 1866.1; 
Columna, F. Pre-Linn. 1592.1. 

Genera Hieroptera and Propterygia. 

Originally described as specific forms, these 
are now known to be rays imth arrested 
development of the pectorals {these non- 
adherent to the head). For such see under 
Abnormalities of Fins, in section on 
Teratology'. 

Family Torpedinidro 

Electric Rays 

For anatomy and function of electrical 
organs, see under Electrical Fishes. 

General treatise. Dum^ril, A. H. 1852.1. 

— Synonymy. Gill, T. N. 1896.15. — 

Natural history. Kammerer, P. 1906.1. 

Genus Torpedo. — Natural history. 
Basarow, A. 1877.1; Bonaparte, C. L. 
1840.2; Bouvier, E. L. 1890.2; Bryant, 
W. 1786.1; Colladon, L. T. 1836.1; 

★ Fulton, T. W. 1901.1; Grisellini, F. 
1764.1; Halting, P. 1880.2; Le Juge, E. 
1876.1; Linck, J. W. 1788.1; Lucchesini, 

- 1783.1; Montelimart, D. F. 1799.1; 
★Olfers, I. F. 1831.1; Poche, F. 1907.2; 
Langguth, G. A. Add. 1779.1; Schilling, 
G.W. Add. 1770.1. —Fossil form. Torpedo 
hilgendorfi, in Tertiary of Kamerun. 
Jaekel, O. 1904.3. 


Family Trygonidee (Dasyatid®) 

"Stingarees” or Sting Rays 
Dasybatus. — Taxonomy. Synopsis, 
American species. Garman, S. 1882.1. 
Nomenclature. Garman, S. 1885.3. 


Family Myliobatid© 

Eagle Rays 

Nomenclature. Gill, T. N. 1895.5. 

Fossil forms — in Sicily. Saunas, E. 
1901.1. — in Eocene of Bavaria. Stromer, 
E. 1904.2. — in Eocene of Egypt. Stromer, 

E. 1905.1. 


Aetobatus {Spotted Sting Ray). 
Nomenclature. Gill, T. N. 1895.5. 
forms. Castro, M. .F. {Tertiary, Cuba) 

1873.1; Cope, E. D. ^ Sf 

States) 1867.1; Sloane. H. {Maryland) 

Pre-Linn. 1697.1. ... 

For a paper revieunng all previous lit- 
erature on habits, 

structures, distribution, reproduction, uni n 

many illuslrations original and 

and with a full synonymy, see Oudger, 


E. W. 1914.1. 

Dicerobatis. ^ Natural histo^. occur- 
rence, etc., — in Jamaica. Hill. R- 18bJ.l. 
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■—on coast of Xatal. Millar, A. D. 1S99.1. 

— in Oran. Tollegrin, J. 1901.6. — in the 

Mediterranean. Pellegrin, J. 1902.3. — 

at Funchal, Madeira. Vinciguerra, D. 

1883.1. 

Ceratoptera. Occurrence and natu- 
ral history — at Port Royal, Jamaica. 
Lament, A. 1824.1. 

Cephaloptera. Natural history. Heeck- 
eren Tot \V alien, L. 1897.1; Vorderman. 
A. G. 1897.1. 

Occurrence — in Jamaica. Bancroft, 

E. N. 1829.1. — at Malta. Gulia, Gio- 

vanni. 1909.3. — in the Mediterranean. 
Pollegrin, J. 1902.3. •; — j'n Irish waters. 

Thompson, W. 1835.1, 1837.1. — in 

Straits of Messina. Facciol^, L. Add. 

1903.1. — at Cette. Ribart. Add. 1759.1. 

Manta {Devil fish). Natural history. 
★Elliott, W. 1846.1-1867.1; ★Gill, T. X. 
1908.6; H., C. F. 1874.2; Holder, C. F. 

1899.1; Holder, J. B. 1871.1; Holmes, 

F. ^S. 1856.1; Lesueur, C. A. 1824.1; 
Mitchill, S. L. 1824.1; Pellegrin, J. 
1900.8; Anon. 308, 309. 

Occurrence — on coast of Peru. Baer, 

G. A. 1899.1: Vaillant, L. L. 1899.2. 

— on California coast. Diguet, L. 1898.1; 

Kahilainen, \V. 1899. .3; Oustalct. E. 

1899.1; Pellegrin, J. 1901.5, .6; Vaillant. 
L. L. & Diguet, L. 1898.1; Newman, E. 
Add. 1849.1. — on New Jersey coast. Fow- 
ler, H. \V. 1903.8. — in Mediterranean. 
Pellegrin, J. 1902.3. — in North Carolina. 
Gill, T. N. Add. 1903.2. 

Myliobatis {Eagle Ray). Natural his- 
tory. Johnston, G. 1S34.3; Cunningham, 
J, T. Add. 1895.3; Holt, E. W. & Gar- 
stang, W. Add. 1898.1. 

Fossil forms. Taxonomy and occurrence. 
Gibbes, R. W. 1847.2; Marsh, O. C. 
1870.1; Owen, R. 1847.1; Philippi, 
R. A. 1846.1. — Jn Eocene. Delheid, E. 
{Belgium) 1896.2; Popovici-Hatzeg, V. 
(Rumania) 1896.1; Woodward, A. S. 
{England) 1888.9. — In Tertiary. Kissling, 
E. {Switzerland) 1902.2; Meyer, C. E. H. 
{Germany) 1851.2; Woodward, A. S. 
{Egy-pt) 1893.8. — Cretaceous, Tunis. 

Sauvage, H. E. 1889.2. 

Mobula {Small Devil-fish ) . Natural 
history and occurrence — off the North 
Carolina coast. Boulenger, G. A. 1912.9; 
Pellegrin, J. 1912.4. — in Javanese waters. 
Kampen, P. N. 1910.1. 

Ptychodus. Dentition. Canestrelli, 
G. 1910.1; SVoodward, A. S. 1887.6. 

OBDEB HOLOCEPHAIJ 

Taxonomy of foseil forms. ★Woodward, 
A. S. 1889.2. 

Family Ptyctodontidee 

Devoaiao forms 

Arthrodiran affinities. Dollo, L. 1907.2. 

— Dentition. Eastman, C. R. 1898.2, 
1904.8. 

Ptyctodua. Morphology {particularly 
dentition) and relationships. Pander, 
C. H. 1858.1; Rohon, J. V, 1895.1. 


Family Squaloraiidse 

Lias 

Squaloraia. Structure and affinities. 
Howes. G. B. 1890.1: Weyl, T. 1884.1; 
Woodward, A. S. 1886.1. 

Family Myriacanthidse 

Lius 

Taxofibmy. Woodward, A. S. 1889.9. 

Family ChimsBridse 

Including fossil and recent forms 

General treatises, recent forms. — Chim- 
ccroid fishes and their development. ★Dean, 
B. 1906.1. — Origin of ChimerrideB. 

Regan, C. T. 1912.14. 

Taxonomy of recent forms. Bean, B. A. 
<fe Weed. A. C. 1910.1; ★Garman, S. 

1901.1. 1904.1, 1911.1. — in Irish waters. 
Holt. E. W. L. & Byrne, L. W. 1910.3. 

— in Philippines. Smith, H. M. 1912.2. 
Fossil forms, structure and taronomy. 

General accounts. — Taxonomy. Egerton, 
P. G. 1843.2, 1846.1, 1847.2; Riess, J. A. 

1887.1. 

Occurrence of fossil forms — in .lurassic 
of W’urttemberg. Fraas, E. 1806.1. — in 
Jurassic of Prussia. Meyer, C. E. H. 
1859.3. — in American Cretaceous. 

Hussakof, L. 1912.1. — in British Cre- 

taceous. Newton, E. T. 1878.1, 18S0.1. 
Add. 1878.1. — in Cretaceous of New 

Zealand. Newton, E. T. 1877.1. 

Callorhynchus. Earliest known figure. 
Frezier, A. F. Pre-Linn. 1716.1. 

Chimsra. Natural history accounts. 
Baird. S. F. 1877.2; Dean, B. 1904.6; 
Gunner, J. E. 1766.7; L., W. N. 1879.1; 

Holt, E. W. Add. 1893.1. 

Occurrence — at Nice. Deakin, R. 

1866.1. — inNorthSea. Cordeaux, J. Add. 

1898.1. — in California waters. Serre, P. 

1901.1. 

Phytogeny and relationships. Dean, B. 
1899.5, 1905.3. 

Taxonomy. — Philippine species. 
Smith, H. M. 1912.2. — Japanese species. 
Tanaka, S. 1905.1, .2. — Cuban species. 

Poey y Aloy, F. 1865.1. 

Fossil forms — in Cretaceous of England. 
Buckland, W. 1836.1. — in Jurassic of 

Bavaria. Meyer, C. E. 1863.1. — Synopsis 
of fossil species. Egerton, P. G. 1843.2. 

Harriotta. Natural history. Dean, B. 
1904.8; Mitsukuri, K. 1905.1. 

SUB-CLASS TELEOSTOMI 

Gnathostome fishes with bony skeleton. 

Phytogeny. Regan, C. T. 1904.9. 

Fossil forms. — Of Florissant (Colorado) 
shales. Cockerell, T. D. 1906.1, 1908.2. — 
Eocene of Wyoming. Cope, E. D. 1873.3. 

— Taxonomy of fossil forms. Woodward. 
A. S. 1889.2. 

SERIES GAKOIDEI 

(Formerly a sub-class) 

This group name is retained here for con- 
venience, as it has been in other parts of the 
Subject Index, and under it arc included various 
fossil orders, families, and genera, and tjie 
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recent orders Crossopterygii, Chondrostei, and 
Holostei with their genera. 

Phytogeny and relaiionships. — General 
treatises. ★Muller, J. 1844.2, 1845.1, 
1846.1, .2; Orr, H. 1885.1. — Relation to 
Plagiostomes. Baird, S. F. 1871.36. — 

Relations with Teleosts. Huxley, T. H. 
1883.2. — Relation to Clupcidce. Stannius, 
F. H. 1846.1. — Affinities in general. 

Dean, B. 1895.6, .7; Zograf, N. Y- 1887.4. 

Taxonomy, general accounts. Agassiz, 
J. L. R. 1856.9; Baird, S. F. 1871.28; 
Fowler. H. W. 1910.7; HoIIard, H. L. 
1850.1; Kner, R. 1866.1; ★Liitken, 
C. F. 186S.1, 1869.1, .2, 1871.1, 1873.1, .4; 
Vogt, C. C. 1845.1. 

■Fossil forms. General papers. — Synopsis 
of fossil forms. Agassiz, J. L. 1833.3, 

1835.1. — Geological history. Bachmann, 

1.1877.1. — Ganoidei heterocerci. Egerton, 

P. G. 1848.3 (3). — Palceontology. Martin, 
Carl. 1873.1. — Devonian forms. Pander, 
C. H. 1860.1. — On the genera of Agassiz. 
Traquair, R. H. 1877.3. — Charts Ulus- 

trative of. Zittel, K. A. 1900.1. 

Occurrence of fossil forms in — Illinois, 
Ohio and Pennsylvania. Cope, E. D. 
1897.2. — Fayum, Egypt. Dames, W. B. 

1883.1. — Trias of Germany. Dames, 
W. B. 1888.2; Deecke, J. E. 1889.1. — 
Carboniferous, England. Davis, J. W. 
1871.1; Miall, L. C. 1872.1, 1879.1. 

— Deccan, India. Egerton, P. M. 1878.1. 

— Trias of Connecticut Valley. Lull, R. S. 

1912.1. 1915.1. — Carboniferous of France. 

Sauvage, H. E. 1889.1. — Silurian of 

Oesel /., Russia. Rohon, J. V. 1893.1. — 
Eocene of Egypt. Stromer, E. 1905.1. — 
Lithographic limestone, Munich Museum. 
Vetter, B. 1881.1. — Jurassic of Bavaria. 
Wagner, J. A. 1863.1. — English Lias. 

Woodward, A. S. 1890.5. — -English 
Greensand; synopsis. 1895.9. 

OKDER CBOSSOPTEBYGII 
Fossil and recent 

Recent Crossopterygii. — Revision; 
African species. Boulenger, G. A. Add. 

1909.1. 

Structure and relationships of fossil forms. 
Cope, E. D. 1891.3..4; Huxley, T. H. 
15^66.1; Miall, L. C. 1878.1; Pander, 
C. H. 1860.1; Watson, D. M. & Day, H. 

1916.1. ★Woodward, A. S. 1889.2. 

SUB-ORDER OSTEOLEPIDA 

Devonian and Carboniferous forms, one 
family, Ccelacanthidae, persisting into the 
Cretaceous. 

Family Osteolepidsa 

Megalichthys. Structure and sys- 
tematic position. Watson, D. M. 1912.1; 
Wellburn, E. D. 1900.3. 

Family Rhuodontidse 

Bustlienopteron. — For a recent 
summary of our knowledge of Eusthenop- 
teron, see ★W. L. Bryant, in Bull. Buffalo 
Soc. Nat. Sci., 1919, vol. 13. pp. 1-22, 18 
pis. 


Family HoIoptychid» 

Dendrodontidae, synonym 
Structure. — Dentition. Jaekel, O. 
1894.3; Pander, C. H. 1860.1. — Formsin 
Russian Devonian. Rohon, J. V. 1889.1. 
— Scales in Russia. Rohon, J.V. 1892.1. 

Systematic position. Traquair, R. H. 
1889.4; Trautschold, H. 1889.2. 


Family CoBlacanthidee 

Structure and taxonomy. ★Reis, O. M. 

1888.1. — Osteology. 1892.3. — Restora- 
tion of C oelacanthus . Wellburn, E. D. 

1902.2. 

SUB-ORDER CLADISTIA 


Family Polyp terids 

No fossil forms 

For maps shounng the distribution of the 
Polypteridee, see Bridge, T. W. 1904.1 
{p. 483), and Meek, A. 1916.1 (p. 57). 

Galamoichthys. Natural history. 
Gerv’ais, F. L. 1867.1; Smith, John A. 
1867.1, .2,. 11. 

Polypterus. Natural history. Budgett, 
J. S. 1900.1, .3. 1907.1; Dean, B. 1899.2; 
Geoffroy-Saint-Hilaire, E. F. 1802. 2, .3; 
Harrington, N. R. 1899.1, .2. 

Taxonomy, phylogenetic position, etc. 
Avres, W\ O. 1850.2; Boulenger, G. A. 
1898.13, 1911.5; Dum^ril, A. H. A. 
1869.1; Goodrich, E. S. 1908.2; Guiche- 
not, A. 1839.1; Pollard, H. B. 1891.1, 
1892.2; Steindachner, F. 1869.1. .2. 
— Diagnostic key to young. Boulenger, 
G. A. 1902.27. — Differences between the 
three Nile species. Steindachner, r. 

1882.2. 


OBDEB CHONDROSTEI 
Acipenseroidei, or cartilaginous Ganoids) 

For a map showing the geographical 
istribuiion of the recent Chondrostei, see 

deek, A. 1916.1 (p. 50). , ^ , 

Structure, taxonomy and affinity oj 
oth recent and fossil forms. Heckel, J. J. 
851.5; Woodward, A. S. 1889.2; Zograf, 

J. Y. 1887.4. , 

Palceontology, Acipenseroidei. \>ooa- 

.'ard, A. S. 1889.10. 

Family Che^olepid® 

Devonian 

Morphology. Pander, C. H. 1860.1. 

Family Palwoniscid® 

Devonian to Jurassic 

Occurrence, structure and 
,rms from ^Permian of Bohemia. 

ritsch, A. J. 1883.1. — 

'ew Brunswick. Lambe, L. M. 1910.1. 
rias of British 7 ste. Lomas. J. 1904^1- 
-Carboniferous of France. bau\age, 

E. 1888.3. — 

Traquair. R. H. 1877.1. If 61’ If 
101.1, 1907.1, 19091’.l®yo’,q%^'/‘ 

:ca shales. Woodward. A. b. 1910.1. 

Family Platysomid® 

Carboniferous and Permian 

and affinities. Cope. xj. u. 
J^af“Gin.'T/ 1881.3; *Traqumr, 

. H. 1879.3, Add. 1880.2. 
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Family Belonorhynchid» 

Triaasic forms, doubtfully Cbondrostean 

Osteology and taxonomy. Reis, O. M. 
1892.4. 

Family Catopteridss 

Triassic forms 

Taxonomy. Eastman, C. R. 1914.1; 
Silliman, B. 1821.1. 

Family Chondrosteide 

English Lias 

Structure and taxonomy. Woodward, 

A, S. 1889.2. 

Family Polyodontide 

Crossophilis. Fossil paddlefish from 
Eocene of Wyoming. Cope, E. D. 1883.3, 

1885.1, 1886.2. 

Polyodon folium (spathula) {Spoon- 
hill or Paddlefish). Natural history and 
occurrence in Mississippi R. and tribu- 
taries. Allen, W. F. 1911.1; Beach. H. 
1902.1; Beard, D. C. 1878.1; Cabot, S. 
1848.2; Clemens, J. W. 1827.1 ; Hildreth, 
S. P. 1827.1; ★Hussakof, L. 1910.5, 
1911.3; Kofoid, C. A. 1900.1 ; Lac^pMe, 

B. G. {First description) 1797.1; Mitchill, 
S., Hildreth, S. & Clemens, J. W. 1822.1; 
Nichols, J. T. 1916.2; Polk, B. H. 1879.1; 
Silliman, B. 1827.1; ★Stockard, C. R. 
1907.5; Travell, W. 1914.1; Alexander, 
M. L. Add. 1914.1. 

Psephurus gladius (Polyodon (an- 
gustifolium) gladius) /romCAina. Struc- 
ture and classification. Dum^ril, A. H. A. 
{Fine figures) 1868.1; Handyside, P. D. 
1875.1; Kaup, J. J. 1862.1; Martens, E. 
{Discoverer) 1862.1. 

Family Acipenserides 

Sturgeons 

Taxonomy. Berg, L. S. 1904.1; ★Dum6- 
ril, A. H. 1867.2, 1868.1. — European- 

Asiatic forms. Brandt, J. F. 1869.1. 

— Russian species. Golowatschow, A. 
1857.1; Lovetsky, A. 1834.1. — European 
forms. Heckel, J. J. 1851.3. — Synopsis; 
Japanese forms. Jordan, D. S. & Snyder, 
J. O. 1906.4. — Caucasian forms, including 
those from Caspian and Black Seas. ★Kav- 
raiskil, T. T. 1907.1; Sodoffsky, W. 

1849.1, — Review; North American forms. 
Kirsch, P. H. & Fordice, M. W. 1890.1. 

— Italian forms. Maglio, C. 1901.1; 
Nardo, G. D. 1873.2; Pavesi, P. 1907.1. 

Fossil forms from Eocene of Paris basin. 
Priem, F. 1904.3. 

Acipenser {Sturgeon). General treatises. 
Brusina, S. {Text in Bohemian) 1902.1; 
Heckel, J. J. & Fitzinger, L. J. 1836.1. 

Natural history notes. — Text in English. 
Baker, W. 1847.1; Evermann, B. W. 
1898.4; Fulton, T. W. 1903.2; Sweet- 
apple. E 1867.2; White, J. H. 1873.1. — 
Text in French. Duchaussoy, H. 1891.1; 
Roule, L. 1905.3. — Text in German. 

Berg, P. J. 1776.1; -^Ehrenbaum, E. 

1896.1, Add. 1913.3; Grimm, O. 1895.1; 
Kornhuber, G. A. 1901.2,.3,.4; Pallas, 
P. S. 1776.1; Bergius, B. & Marwitz, 


Add. 1776.1; Brandt, J. F. & Ratzeburg, 
J. T. Add. 1831.1. — Text in Russian. 

Borodin, N. A. 1897.1, 1901.2; Griinberg, 
V. 1905.1; ★Peltzam, E. D. 1883.1. — 
Text in Finnish, Bohemian, Swedish, and 
Polish, respectively. Kahilainen, W\ 1899.1; 
Katuric, M. 1903.1; Nordqvist, O. F. 
1899.1, .3; Schalin, Z. 1883.1; Rozwa- 
dowski, J. 1906.1, .2. 

A. ruthenus, variation. Mojsisovics von 
Mojsvar, A. 1892.1. 

Fossil forms — in Cretaceous of Canada. 
Lambe, L. M. 1902.1; Osborn, H. F. 

1902.1. — from Palceozoic. Zittel, K. A. 

1886.2, 

Scaphirhynchus {Shovel-nosed Stur^ 
geon). Taxonomy. Pappenheim, P* 
1905.4; Westberg, P. 1899.1. 

American form, occurrence and taxonomy 
— in Ohio R. Agassiz; J. L. 1846.2; 
Heckel, J. J. 1836.2; GiU, T. N. Add. 

1863.1. 

Asiatic {Turkestan) form of Scaphi- 
rhynchus {Pseudoscaphirhynchus and Kes- 
sleria, synonyms), natural history, oc- 
currence and taxonomy. Baer, K. E. 
1874.1; Baird, S. F. 1873.29; Grev6, 

C. H. 1896.1; Gunther. A. C. 1873.5; 
Kessler, K. T. {first account) 1873.2, 1874.1 ; 
Nikolskii, A. M. 1900.2. 

Parascaphirhynchus. P. albus de- 
scribed from nine specimens taken in 
Mississippi R. Forbes, S. A. & Richard- 
son, R. E. 1905.1. 

OBDEB HOLOSTEl 
(Ldpidosteoidei, or bony Ganoids) 

For a map shoxoing the distribution of the 
recent Holostei, see Meek, A. 1916.1 
(p. 53). 

Family Semionotida 

Permian to Cretaceous inclusive 

Occurrence and taxonomy. — Triassic, 
Connecticut R. VcUley. Lull, R. S. 1915.1. 
Silliman, B. 1821.1. — General account. 

W'^oodward, A. S. 1895.3. 

Dapedius. Taxonomic revision. 
Browne, A. M. 1890.1. 

Lepidotua. Morphology and taxonomy. 
★Branco, C. W. 1885.1, 1887.1, 1890.1; 
Priem, F. 1908.2. 

Semionotus. Stmdlure and classifi- 
cation. Schellwien, E. T. 1902.1. 

Family Pycnodontida 

Lower Lias through Lower Ekicene 
General treatise. ★Hennig, E. 1906.1, 

1907.2. 

Taxonomy and occurrence. Egerton, 
P. G. 1877.1; Heckel, J.J. 1854.4, 1855.1: 
Hermann, R. 1907.1; Woodward, A. S. 
1893.10. — In France. Comuel, J, 

{Paris Basin, Jurassic) 1880.1, 1883.1; 
Leriche, M. 1901.2; Priem, F. {Tertiary) 

1902.1. — In Jurassic of Switzerland. 
Jaccard, S. A. 1888.1. — In lithographic 
limestone of Bavaria. ★Wagner, J. A. 

1863.1. 

G3rrodua. Morphology; monographic 
treatment. Hennig, E. 1906.1. 
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Family Eugrnathidaa 

Triassic and Jurassic 

Structure and taxonomy. Woodward, 
A. S. 1889.2. 

Caturus and Osteorachis. Osteology. 
Woodward, A. S. 1897.2. 

Family Amiidas CamiatidEB 

Range, Eocene to present 

Taxonomy. Hay, O. P. 1898.1. 

Amia {Bow-fin, Grindlc). Natural 
history, occurrence, etc. Bean, T. H. 
1890.17; Eyrich, G. C. 1877.1; Des- 
rochers, J. E. 1904.1; Debschitz, H. 
1901. 2, .5; ★Reighard, J. 1904.2; Rob- 
inson, W. E. 1875.1. — In Susquehanjia 
R. Stauffer, J. 1879.1. — Nomenclature, 
general discussion. Heckei, J. J. 1851.5. 

Fossil species — in Miocene of Germany. 
.\ndreae,A. 1893.1,1894.1. — xnTerliary. 
Giebel, C. G. {France) 1869.1; Marsh, 
O. C. {Wyoming) 1871.1. — in Oligocene. 
Lainbe, L. M. {Saskatchewan) 1908.1; 
Leriche, M. {Isle of Wight) 1908.6; New- 
ton. E. T. {Isle of Wight) 1899.1. — in 

Eocene of Suffolk. Leriche, M. 1907.5. 

Amiopsis, from — Black Hills of South 
Dakota. Eastman, C. R. 1900.3. — Cre- 
taceous of Croatia. Kner, R. 1863.3. 

Family Pachycormidse 

Lias through Cretaceous 

Taxonomy. — Of forms from Jurassic 
of France. Sauvage, H. E. 1898.1. — 

Characteristics of the genera. Wagner, 
J. A. 1860.5. 

Protosphyraena (Erisichthe) . — 

Structure, taxonomy and affinities. Cope, 
E. D. {General account) 1877.5; Felix, 
J. P. 1890.1: Hay, O. P. 1902.3, 1903.2; 
Quaas, A. 1902.1; Steward, A. S. 1898.1; 
Woodward, A. S. 1894.7. 

Occurrence in Cretaceous. — Kansas 
Niobrara. Cope, E. D. 1872.5. — Italy. 
Mariani. E. 1902.1. — Lincolnshire. 

Woodward, A. S. 1912.3. — Belgium. 

Dollo. L. Add. 1893.1. 

Family Aspidorhynchidse 

Upper Jurassic and Cretaceous 

Evolution. Woodward, A. S. 1890.12. 

Aspidorhynchus. Structure and rela- 
tionships. Assmann, P. 1906.1. — Relation 
to Lepxdosteus. Reis, O. M. Add. 1888.1. 

Family Lepidosteid» 

Cbxssification. Hay, O. P. 1898.1. — In 
Keuper of Upper Silesia. Michael, R. 

1894.1. 

Lepidosteus {Gar-pike). Natural his- 
tory, including distribution. Coffin, C. E. 
1874.1; Cope, E. D. 1865.3, 1870.4; 
Dunbar, G. P. 1882.1; K.. S. 1877.1. — 

Occurrence in prehistoric times {Stone Age). 
Abbott, C. C. 1872.3. 

Relationships. Relationship of Lepi- 

dosteus to Aspidorhynchus and Belonosto- 
mus. Reis, M. Add. 1888.1. — Lepidosteus 
sinensis: present status. Wagner, G. 

1912.1. 


Fossil forms. Agassiz, J. L. 1848.3, 
1850.7. — In Miocene of Germany. 
Andreae, A. 1893.1, 1894.1. — In Oligo- 
cene of Saskatchewan. Lambe, L. M. 

1908.1. — In Tertiary of Wyoming. 
Marsh, O. C. 1871.1. — In Cretaceous. 

Osborn, H. F. 1902.1. — In Eocene of 

N. America. Cockerell, T. D. ( Utah) 
1909.1; Cope, E. D. {Wyoming and New 
Mexico) 1883.1; Eastman, C. R. {Wyo- 
ming) 1900.2, .5. — In Eocene of France. 
Dollo, L. 1893.3, Add. 1890.1; Gervais, 
F. L. {Paris Basin) 1874.2; Harting, P. 
{Paris Basin) 1875.6; Malaquin, A. G. 
1900.1; Anon. 536. 


SUB-CLASS DIPNOI 

(Dipneusti) Lung-fishes 

For maps showing the distribution of the 
recent Dipnoi, see Bridge, T. W. 1904.1 
{p. 512), and Meek, A. 1916.1 (p. 57). 
Natural history accounts. Bolau, C. C. 

1901.1. 1910.1; Brandes, G. 1893.1; 
Dybowski, W. 1878.1; Perret, A. 1900.1; 
Anon. 348, 349, 350. 

Structure and relationships of both recent 
and fossil forms. ★Ayers, H. 1885.1, 
1893.2; ★Dollo, L. 1896.2; Miall, L. C. 
1878.1; Watson, D. M. & Day. H. 

1916.1. — Affinities with extinct fishes. 
Crane, A, 1877.1. — Relation to Arthro- 
dira. Eastman, C. R. 1906.1. — Rela- 
tionship with Amphibia. Semon, R. W. 
1901.4; Zaddoch, E. G. 1873.1. 

Fossil forms. — In Permian and Tn- 
assic. United States. Cope, E. D. 1877.2, 
1884.4, .6. *'Ctenodipterinen" of the 

Devonian. ★Pander, C. H. 1858.1. ^ 

Silurian of Oesel Russia. Rohon, J. V. 

1893.1. — Mesozoic and Cenozoic. Stroraer, 

E. 1910.2. — Taxonomy. Woodward, 

A. S. 1889.2. 


Family Ctenodontides 

PalcBOzoic 

Ctenodus. Osteology. Barkas, W. J. 

1877.1. 1878.3, .4; Miall, L. C. 1878.2. 
Relationships — to Ceratodus. Han- 
cock. A. & Atthey. T. 1871.1. -- to fospl 
Amphibian, Euryihorax. Hussakof, L. 

1916.1. 

Family Ceratodontid® 

Ceratodus {fossil genus). 
rence in Lower Mesozoic at 
Miall, L. C. 1878.3; Oldham, T. 1859.1. 

Occurrence in Cretaceous. ni i • 

1902.1; Haug. E. (-SaA^ra) 1904.1, 
Chapman, F. {New South WaUs) Add. 
1914.1; Cope, E. D. {Montana) Add. 

^^^ccurrence in Jurassic. Knight, W. C. 

1898.1. ^Victoria. Chapman,^. ^ 

1912.1 : Woodward, A. S. 

Colorado. Marsh, O. C. 1878.1 1878.^ 

Occurrence in Permian. Fritsch 

Cope. E. D. 1875.4. —Bohemia. Fritscn. 

A.. J. 1874.2. y., Yjq 

Occurrence in Post-Pliocene. * 

C. W. Add. 1884.1. . Uunnaru 

Occurrence in Tmasne. — 

3evrich, H. E. 1850.1. 
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Browne, A. M. 1893.1; Richardson, L. 

1906.1. — Austria. Teller, F. J. 1891.1. — 
Silesia. Volz, W. T. 1896.1. — Africa. 

Woodward, A. S. 1889.7. 

Structure {mainly skull and teeti.) and 
taxonomy. Egerton, P. G. & Miall, L. 
1877.1; Fraas, E. 1889.1, 1904.1; Sand- 
berger.C.L. 1877.1, 1879.1; Seeley, H. G. 
1897.1; Stur, D. R. J. 1886.1; Zittel, 
K. A. 1886.1. 

Neoceratodus {the recent form of 
Ceratodus). General treatise with fine 
figures. ★Gunther, A. C. 1871.4. — Dis- 
covery, early descriptions, etc. Krefft, 
J. L. 1870.1-1871.2; Ihitnam, F. W. 
1872.5; Anon. 385, 389. 573. 

Natural history, popular accounts, notes, 
etc, Bancroft, T.L. 1912.1, 1914.1; Becker, 

E.E. 1901.1; Bruyere, H. 1901.1 ; Dean,B. 
1912.1; Godet, P. 1880.1 ; Gervais, F. L. 
1876.1; Karting, P. 1872.3, 1876.1; 
Hector, J. 1875.3; Hoffmann, C. K. 
1872.1; lUidge, T. 1893.1; Keller, C. 
1880.1; Konig, C. 1911.1; Lindes, L. 
1880.3; Meyer, A. B. 1875.1; NewTnan, 
E. 1872.1; O’Connor, D. 1897.1; Peters, 
W. C. 1871.1; Schraeltz, J. D. 1875.1; 
Stoddart, W. W. 1875.1; Troschel, F. H. 
1871.2; Anon. 257; Harald, - Add. 
1914.1, .2; Palmer, - Add. 1906.1. 

Phytogeny and relationships. — Relation 
to Dipterus and Ctenodus. Hancock, A. 
& Atthey, T. 1871.1. — Considered as a 
"living fossil.” Tribolet, G. 1899.1. 

Taxonomy. Castelnau, F. L. 1876.2; 
Gunther, A. C. 1871.2, 1872.1; Anon. 
130. 

Family Lepidosirenidsa 

Taxonomy. Gill, T. N. 1894.1. 

Lepidosiren. General account with 
fine figures. Lankester, E. R. 1896.1. 
— Discovery, early descriptions, etc. Fitz- 
inger, L. J. 1837.2; Giglioli, E. H. 
{Rediscovery) 1887.2, 1888.2; Natterer, 
J. 1837.1; Schulz, W. A. {History of 
discovery) 1904.1. 

Natural history, occurrence, etc. ★Baur, 
G. H. 1887.4; Bohls, J. 1894.1; Crane, 
A. 1877.1; Ehlers, E. H. 1894.1, .2; 
Goeldi, E. A. 1896.1, 1898. 1„2,. 3; Gun- 
ther, A. C. 1894.1; Halting, P. 1878.1; 
Heckel, J. J. 1845.1; Hoeven, J. 1837.1, 
1^9.1; ★Kerr, J. G. 1898.1; Leuckart, 

F. S. 1840.1; Merciai, G. 1906.1; Mel- 
ville, A. G. 1847.1; Oken, L. 1838.1; 
Samt-HUaire, A. F. 1846.1; Thompson, 
T. 1858.1; Howes, G. B. Add. 1893.1. — 
Scarcity in European collections. Sclater, 

P. L. 1866.1. 

Taxonomy, relationships, etc. Dum^ril, 
A. H. 1870.3; Edwards. H. M. 1840.1; 
Peters. W. C. 1866.6; ★Ribeiro, A. de M, 
1909.1; Schneider, A. F. 1886.1; Hogg, 
J- Add. 1841. 1« — As an Amphibian. 
Asmuss, H. 1856.1. 

Protop taruB, General accounts with 
excellent figures. Lankester, E. R. 1896.1; 
Peters, W. C. 1844.3, 1866.1. 

For summer sleep, see Aestivation in the 
Morphological Section. 


Natural history accounts, notes, etc. 
Boulenger, G. A. 1901.12; Brandes, G. 
189.3.1; ★Budgett. J. S. 1900.3, 1907.1; 
★ Dean, B. 1903.4; Gray, J. E. 1860.1; 
Halkett, A. 1901.1; Halting, P. 1864.2; 
Levander, K. M. 1897.2; Maitland, R. T. 
1863.1; Marno, E. 1873.2; Merle, R. 
1913.1; Moore, T. J. 1867.1; Newman, 
E. 1857.1, 1859.1; Palmen, J. A. 1900.1; 
Shufeldt, R. W. 1893.1; ★Wiedersheim, 
R- E. 1887.5; Beauregard, H. Add. 1889.1 ; 
Boyer, J. Add. 1913.2; Schulze, F. E. 
Add. 1889.1; Weltner, W. Add. 1896.1; 
Umlauff, H. Add. 1895.1. — Distribution. 
Schliiter, C. A. 1866.1. 

Taxonomy a?id relationships. Dum6ril, 

A. H. 1870.3; Heckel, J. J. 1851.6; 
Schneider, A. F. 1886.1; Walter, J. A. 
1873.1; Vaillant, L. L. 1899.3; Hogg, J. 
Add. 1841.1. 

Fossil in Pliocene of Egypt. Stromer, E. 

1914.2. 

ORDER TELEOSTEl 
True bony fishes 

Taxonomy and relationships. ★Bou- 
lenger, G. A. 1904. 7, .11, .12; Canestrini, 

G. 1859.3; ★Gregory, W. K. 1907.1; 
★Regan, C. T. 1909.4, 1912.13. —Classi- 
fication of Physostomi. Borsieri, C. 1910.1. 

— Relations of Teleostei with ganoids. 

Huxley, T. H. 1883.2. — Review of 

Japanese Isospondyli. Jordan, D. S. & 
Herre, A. C. 1906.1. — Allotriognathi. 

Regan, C. T. 1907.11. — Zeornorphi. 

Regan, C. T. 1910.1. — Iniomi. Regan, 
C. T. 1911.2. — PaUeontological history. 

Reis, O. M. 1895.3. — Taxonomy of 

fossil forms. ★Woodward, A. S. 1889.2, 

Fossil forms from — Cretaceous, Cope, 

E. D. ( United States) 1871.20; Cragin, 

F. W. {Kansas) 1901. T; Hay, O. P. 

1903.2. — Eocene, Wyoming, Green River 
shales. Cope, E. D. 1870.5, 1877.1, .3. — 
Tertiary, Idaho. Cope, E. D. 1871.12. 

SUB-ORDER MALACOPTERYGII 

General account. Jordan, D. S. 1885.17. 

— Of Denmark. ★Otterstr0m, C. V. Add. 

1914.1. 

Taxonomy. — Relationship of families 
composing. Vaillant, L. L. 1883.1. — Re- 
vision, African species. Boulenger, G. A. 
Add. 1909.1. 

Family ElopidsB 

Slops {Big-eyed Herring). — E. macrop- 
terus in Jurassic of France. Provost, C. 

1824.1, Add. 1825.1. — Taxonomy; re- 

vision. Regan, C. T. 1909.14. 

Megalops {Tarpon or Tarpum). General 
popular treatises. Pinckney, F* S. 1889.1; 
★Dimock, A. W. Add. 1911.1. 

Natural history accounts, descriptions, 
notes, etc. Bickerdyke, J. 1895.1; Clarke, 
S. C. 1874.1; Dunbar, G. P. 1882.1; 
★Gill, T. N. 1907.6; Goode. G. B. 1874.5; 
HutcUnson, H. G. 1904.1; McIntosh, W, 
C. 1888.2; Murphy, J. J. 1880.1; Philips, 

B. 1874.8. 
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Family Albulidse 

Albula {Laxly-Jish, Bone-fish). Natural 
history. Clarke, S. C. 1877.1 ; Evermann, 
B. W. 1902.19; ★Gill, T. 1907.6. 

Family Mormyridse 

For anatomy and fu7ictions of electrical 
organs, see under Electrical fishes. 

For a map shou'ing the distribution of the 
Mormyridce, see Meek, A. 1916.1 (p. 62). 
General treatise. Marcusen, J. 1864.1. 
Phytogeny and natural history. Kam- 
merer, P. 1906.1; ★Schlesinger, G. 
1910.2, .4. 

Taxonomy. — Revisions. ★Boulenger, 
G. A. 1898.17, 1901.22, Add. 1909.1; 
Marcusen, J. 1854.2, 1864.1. — Synopsis. 
Gill, T. N. 1863.2. —German East 
Africa. Pappenheim, P. 1906.2. 

Mormyrus. Natural history. Babu- 
khin, A. 1. 1877.1. 

Family Osteoglossids 

For maps showing the distribution of 
Osteoglossid fishes, see Boulenger, G. A. 
1904.7 (p. 557), and Meek, A. 1916.1 

(p. 60). 

Taxonomy. Boulenger, G. A. 1901.19. 

Family PantodontidsB 

Pantodon. Natural history of Pantodon, 
the freshwater flying fish of W. Africa. 
Baird, S. F. 1876.13; Pellegrin, J. 1906.12; 
Popta, C. M. L. 1901.4. 


Taxonomy. Bleeker, P. 1862.1 (vi), 
1866.2; Fowler, H. W. 1911.6; Valen- 
ciennes, A. 1846.1. — Caspian Sea; re- 

view. ★Berg, L. S. 1913.5. — Black Sea. 
Brauner, A. 1912.1, .2. — 5. African spe- 
cies. Gilchrist, J. D. 1913.3. — Bonin Is. 
Kishinouye, K. 1911.1. — Pacific coast. 

Lockington, W. N. 1880.15. — Australia. 
Macleay, W. 1880.3. — Baltic Sea. 

★Schneider, G. 1908.2. — Relation to 

Ganoidei. Stannius, F. H. 1846.1. 

Nomenclature. Goode, G. B. 1878.3; 
Philips, B. 1878.4. 

Fossil forms; occurrence and geological 
significance. Rzehak, A. 1881.1, 1887.1. 
— in Eocene of Monte Bolca. Lioy, P. 
1865.3. — in Miocene of Transcaucasia. 

Bogacev, V. V. Add. 1913.1. 

Sub-family Engrraulinsa 

Engraulis {Anchovy). — Complete 
literature and plate of larval forms. 4 ^Hoek, 
P. P. 1903.1. — General treatise. ★Hoek, 
P. P. & others. 1886.1. 

N atural history . ★Page, L. 1911.2; Ful- 
ton, T. W. 1902.1, 1905.2; Hoek, P. P. 
1891.2, 1892.1; Marion, A. F. 1894.6, 
Add. 1889.1; Anon. 102. ^Japanese 
forms. Nishikawa, T. 1901.1. —Loc^ 
races. Fage, L. 1911.3; Lo Giudice, P. 
1911.1, .2. 

Occurrence. — English coast. Cald^- 
wood, W. L. 1892.2; Cunningham, J. T. 
1889.1. — Balearic Islands. Racovitza, 

E. G. 1905.1. 


Family Saurodontid® 

Structure, taxonomy and occurrence in 
Cretaceous of Kansas. Cope, E. D, 1871.15, 
1872.9, 1892.3; Crook, A. R. 1892.1; 
Stewart, A. S. 1898.4, 1899.3. 

Ichthyodectes. Taxonomy; synopsis. 
Hay, O. P. 1898.3. 

Portheus. Structure and classification. 
Cope, E. D. 1872.5; Hay, O. P. 1898.4..5; 
Longman, H. A. 1913.1; Osborn, H. F. 
1904.1; Woodward, A. S. 1913.1. 

Occurrence in Cretaceous of — Bohemia. 
Bayer, F. 1908.1, 1909.1. —Kansas. 
Cope, E. D. 1873.4; Sternberg, C. H. 

1907.1, 1909.1; Williston, S. W. 1894.2. 

— Africa. Jaekel, O. 1909.1. — Italy. 

Mariani, E. 1902.1. — British Isles. 

Newton, E. T. 1877.2. — Queensland. 

Woodward, A. S. 1894.6. 

Family Chirocentrid® 

Taxonomy: Sunda-M olucca forms. 

Bleeker, P. 1852.3. 

Family Clupeidea 

Herrings, Pilchards and Sardines, Shads, 
Alcwives. 

Natural .history. Cuvier, G. & Valen- 
ciennes, A. 1848.1; Knox, R. 1846.1; 
Prince, E. E. 1907.1; Tracy, H. C. 
1906.1; Widegren, H. 1872.2,.3. 1876.1. 

— Of Caspian Sea species. Borodin, N. A. 

1905.2. — Of Pacific coast forms. Lock- 
ington, W. N. 1880.8. — On coasts of 

Devon and Cornwall. Dunn, M. Add. 

1886.1, 1894.1. 


Sub-family Clupeina 

For maps shou'ing the geographical dis- 
ibution of the herrings and shads of the 
mus Clupea, see Meek, A. 1916.1 {pp- 
[)4 105). 

Taxonomy. — Black Sea formis. j^tii^, 
;. 1905.1. — Synopsis. Gill, T. N. 

^62. 28. — British species. Regan, C. 1. 

316.1. 

Alosa sapidiflsima {American Sha^. 
’atural history, occurrence, 

.. L. 1900.1; Evermann, B. V> . 

306.13. — In Hudson R. Cheney, A. N. 

596.8. 1900.1. — At Beaufort, North, 

arolina. Anon. 405. 

Brevoortia {Menhaden) . General treal- 

e. Goode. G. B. 1879.7. lefiS 1* 

Natural history. Gilpin. L B. 1863^1 . 
oode, G. B. 1879.2,.9, 1880.17; Mosher, 
.1882.1; Stearns. S. 1879.1. 

Taxonomy and nomenclature. av 

Sion. American species. Goode, O- g. 
578.11. — Popular names. Goode, O.^- 

578.13. —Etymology 

all, J. H. & Josselyn, J. Add. 187y.i. 

Clupea alosa {Allis Shad). Natur^ 

Xi/ Hoek, P. P.1897 3; Pol en. J- 

572.1; Pouchet, G. & r’ 

■ Reidel, W. 1894.1; Cunningham, J. 

.’ Add, 1895.3. , 

^(ory *Ehrenbaum, f ' \896. 

B la Monn^re. S. B 18W.1. P 

. & Bi6trix, E. I8»y.i, , 

308.4. —In hikes of northern Italy. 
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Barbieri, C. 1908.3; Besana, G. 1908.2. 
On English coast. Hogg, J. 1870.1. 

Clupea harengus {Sea Herring). 
Generi^ treatises. Bock, F. S. 1769.1, Add. 
1768.1; Caux, J. W. 1881.1; ★Heincke, 
F. 1898 , 1 ; M0Uer,J,M. 1865.1; ★Valen- 
ciennes, A. 1^7.1. — Complete literature, 
loith plate of larval forms. ★Hoek, P. 1903.1. 

Migration and distribution. Baird, S. F. 
1878.5; Broch, H. 1908.1, .2; Cligny, A. 
1912.9; Duncker, G. 1899.1; Gilpin, J. 
1786.1; Lindahl. J. 1878.1; Mitchell..!. 
M. 1861.1; Morrison, W. D. 1829.1; 
No6l de la Moriniere, S. 1795.1; Nord- 
gaard, O. 1905.1; Schneider, J. G. 
1788.2; Sim, G. 1883.2; Watt, W. 
1883,3; Ziegler, A. 1857.1; Anon. 366. 

— English Channel. Canu, E. 1897.1. — 
In Baltic Sea. Hinkelmann, A. 1908.1. 

— Results of the international herring in- 
vestigations, 1907-1911. Hjort, J. 1908.1, 
1910.2; Hjort, J. & Lea, E. 1911.1, 

1912.1. — Effect of climate. Krebs, W. 

1911.1. — Sylt, Prussia. Liibbert, H. O. 

1904.1. 

Natural history. Growth and age. Cun- 
ningham, J. T. 1891.4; Halting, P. 
1879.3; Jenkins, J. T. 1903.1. — /n 

Baltic Sea. Meyer, H. A. 1878.1, .2. 

Natural history; text in English. Ewart, 
J. C. 1883.1. 1884.1. .2, 1888.3; Ewart. J., 
Gibson-Maitland, J. & others. 1884.1; 
Fraser, A. 1830.1, 1833.1; Gilpin, J. B. 
1863.1; Heincke, F. 1899.1; Holt. E. W. 
L. 1889.1; Huxley. T. H. 1881.1; Knox. 
R. 1834.1; Kyle, H. M. 1899.1; Ljung- 
man, A. V. 1882.2; Meyer, H. A. 1880.1; 
Mitchell, J. M. 1860.1, 1863.1, .2, 1864.1; 
Robertson, D, 1869.1; Warren, R. 1906.1; 
★Williamson, H. C. 1910.2; Anon. 146, 
469. Dodd, J. Pre-Linn. 1752.1. 

Natural history; text in French. Cligny, 

A. 1904.1; Dulac, A. 1765.1; Giard, A, 
1903.4, 1904.1; NoSl de la Moriniere, S. 

B. 1789.1; Sauvage, H. E. 1888.2. 
Natural history; text in German. Ehren- 

baum, E. 1909.2; Ekstrom, C. 1845.1; 
Liibbert. O. 1864.1; Nilsson. S. 1860.1; 
★Simroth, H. R. 1910.1; Storch, O. 
1915.1; Wilson, S. 1861.1; Anon. 276, 
277. 378. 579. 615, 649; Heincke, F. Add. 

1884.1. 

Natural history; text in various languages. 
— Danish. Ljungman, A. V. 1879.1, .3; 
Otter8tr0m, A. N. 1910.1. — Latin. 
Anon. 750; Hartung, V. Pre-Linn. 1615.1 : 
Mattheus, A. Pre-Linn. 1649.1. — Rils- 
sum. Pavlenko, M. N. Add. 1914.1. — 
Swedish. Ekstrom, C. U. 1844.2; Try- 
bom, F. {Reproductive organs) 1901.1. 

Races of herring. Broch, H. 1908.1, .2; 
Meek, A. 1914.1; Meek, A. & Storrow, 
B. 1912.1-1913.1; ★Orton, J. H. 1916.1; 
Scupin. E. 1910.1; Smitt, F. A. 1888.1; 
★Stacy-Watson, C. 1894.1. — Researches 
into European races, with methods. ★Wil- 
liamson, H. C. 1914.1. — Species in- 

hibiting the Oresund. Winther, G. P. 
1876.3, 1878.2. — Heincke's investiga- 

ti^. ★Heincke, F. 1877.1, 1898.1, 
1899.1; Redeke, H. C. 1901.2. — Ap- 


plication of Heincke's method to English 
waters. Riddell, W. 1914.1, 1915.1. 

For Clupea alba, the young of C. harengus, 
see Whitebait under Fisheries by subjects. 

Clupea pilchardus {Pilchard). Natural 
history. Cepede, C. 1907.2; Cornish, T. 
1870.5, 1879.1: Cunningham, J. T. 1892.4, 
1893.6; Couch, J. 1865.1; Dunn, M. 
1892.1; ★Fage, L. 1912.3, 1913.1; Ful- 
ton, T. W. 1904.1; Hoek, P. P. 1913.2; 
Fage, L. & Legendre, R. Add. 1914.1. 

Natural history of the Sardine, the im- 
mature form of the Pilchard. Cuvier, G. 
L. & Valenciennes, A. 1848.1: ★Kishi- 
nouye, K. 1907.3. — On French and 

Italian coasts. ★Mader, C. 1909 . 1 ; 
Marion, A. F. 1889.1-1891.2. 1894. 10.. 11, 
Add. 1889.2; Pouchet, G. 1886.1-1891.3; 
Pouchet, G. & Bi^trix, E. 1892.1; Steuer, 
A. 1908.1; Henneguy, L. F. Add. 1891.1; 
Joubin, L. Add. 1913.1. 

Papers dealing especially with the Sar- 
dine will he fou^ chiefly under Fisheries, 
Sardine. 

Clupea sprattus {Sprat). Natural his- 
tory and occurrence. Costa, O. G. 1844.2; 
Noel de la Moriniere, S. B. 1798.1. — In 
New Zealand. Arthur, W. 1883.1. — In 
Baltic Sea. Schneider, G. 1895.1. — In 

Norway. ★Sund, O. 1909.1, 1910 . 1 , . 2 . 

Clupea, in Caspian Sea and Sea of 
Azov. — Sea of Azov. Grimm, O. 1901.1. 

Natural history of species of Caspian Sea 
and Volga R. Borodin, N. A. 1896.1, 
1904.1; Kuznetzov, I. D. 1904.1; Pel’t- 
zam, E. D. Add. 1886.1. — C. caspia. 

Arnold, D. J. 1907.1; Kuznetzov, I. D. 
1894.1; Suvorov, E. K. {taxonomy) 
1907.3. — C. cultiventris and C. engrauli- 
formis. Borodin, N. A. 1905.3, 1906.1. 

— C. kessleri. Dikson, B. 1905. 2, .3. 

Clupea. Fossil forms. — in Sardinia. 
Bassani, F. 1900.1. — in Cretaceous and 
Tertiary of Croatia. Kner, R. 1863.3. — 
Eocene of Wyoming. Leidy, J. 1857.1. — 
Oligocene, Isle of Wight. Newton, E. T. 

1889.2. — Tertiary of France. Sauvage, 
H. E. 1881.1. 

Dorosoma {Gizzard Shad). Taxonomy. 
Jordan, D. S.- 1877.1. 

Diplomystus. Recent forms. — in 
freshwater of Australia. Woodward, A. S. 

1892.2. — Relaiion to Potamolosa and 
Hyperlophus. Ogilby, J. D. Add. 1896.1. 

Fossil forms. — in Tertiary of Africa. 
Eastman, C. R. 1912.2. — in Cretaceous 
of Brazil. Mawson, J. & Woodward, A. S. 
1907.1. 

Pomolobus {Aletoife, or River or 
Branch Herring). How to distinguish the 
two species of river herring. Goode, G. B. 
1879.16, 1880.13. 

Fisheries, United Stales. Smith, H. M. 
1899.6; Crittenden, A. R. Add, 1884.1. 

— Massachusetts. Field, G. W. 1914.1. 

— Potomac R. Harris, G. 1884.1-1887.1. 

— Louisiana. Harrell, J. D. Add. 1884.1. 

— North Carolina. Milner, J. W. Add. 
1882.1; Worth, S. G. Add. 1884.1. 



628 


AMERICAN MUSEUM OF NATURAL HISTORY 


Natural history, occurrence, etc. Bean, 
T. H. 1884.7; Green, S. 1880.1; ★Mc- 
Donald, M. 1884.5; Milner, J. W. 1880.4; 
Yarrow, H. C. & Milner, J. W. 1874.1. 

TAMILT SALMONIDjE 

For a map showing the geographical dis^ 
tribution of the Salmonidw, see Boulenger, 
G. A. 1904.7 ip. 566). 

Distribution 

GcneraL Bean, T. H. 1888.2; Bljth, 
E. 1865.1; Norris, T. 1862.1. 

Northernmost salmonoid, Salvelinus arc- 
turus from Victoria Lake and Floe-Berg 
Beach. 82° 28' X.; Gunther, A. 1877.1. 
— [Peary Exped. collected trout in outlet 
of Lake Hazen, still farther north.] — »S. 
stagnalis in Arctic circle. Bean, T. H. 
Add. 1886.1. 

Southernmost New-world distribution; 
Salmo mykiss (8. Clarkii) in Chihuahua. 
Cope, K. D. Add. 1886.3. — S. nelsoni 
in Lower California. Everinann, B. W. 

1908.1. 

Southernmost Old-world distribution; 
Salmo macrostigma in Algeria. Dumeril, 
A. H. 1858.3, 1863.1; Zill, - OS. /apas- 
seti) 1858.1. — in Sardinia. Boulenger, 
G. A. 1900.15. — ill Pontine marshes, 
Italy. Vinciguerra, D. 1902.1. 

Southernmost Asian distribution; Salmo 
orientalis in northern Afghanistan. M'Clel- 
land, J. 1835.1, 184.3.1. — Phylogephyra 
in the Altai Mts. Boulenger, G. A. 1898.11. 

Embryology 

Because of the case in securing them, sal- 
monid eggs have served as the basis of most 
of the embryological work on fishes. The 
following represent a few of the more im- 
portant general researches. ★Henneguy, 
L. F. 1888.1; ★His, W. 1874.2, 1876.1, 

1878.1, 1879.2. 1880.1; Jablonovskij, J. 

1898.1; Kopsch, F. 1894.1, 18J)8.1; 

Lereboullet, D. A. 1861.1; Oellacher, J. 
1879.1 ; Rvder, J. A. 1885.6; ★Vogt, C. C. 
1842.1; Ziegler, H. E. 1882.1. 

Fossil forms 

Rhabdofario lacustris from Pleistocene at 
Catherine's Creek, Idaho. Cope, E. D. 
1871.12. 

I'haumaturus and Prothymallus from 
Lower Miocene of Bohemia. Laube, G. C. 
1900.1, .2. 

Taxonomy 

Key to genera. Bean, T. H. 1888.4. — 
Cranial characters. Boulenger, G. A. 
1895.10. — Differential characters of Sal- 
monidcB and Thymallido'. Gill, T. N. 1895. 1 , 
Add. 1896.1. — Systematic arrangement. 

★ Regan, C. T. 1914.11. 

General treatises. Encyc. article. 
Cunningham, J. T. 1886.3. — See also 
acc't by ★O. A. Boulenger, Encyc. Brit. 
1911. vol. 24. p. 82. 

For a complete taxonomic account to 
1866, see vol. VI of ★Gunther, A. 1859.1. 

General treatises on American Sal- 
monidee. Garman. S. 1885.1. — Note on 
this. Jordan, D. S. 1886.4; Suckley, G. 


1860.1-1874.1. — Note on this. Baird, 
S. F. Add. 1874.2 . — See especially ic I ov- 
dan, D. iS. & Evermann, B. \V. 1896. 

1902.1. 

General treatises on the Salmonidce of 
Europe. Fatio, V. {Vol. 5) 1882.1; Ka- 
vraiskii, T. T. 1896.1; ★Smitt, F. A. 

1882.1. 1886.1. 

British and Irish Salmonidce. ★Day, F. 
1887.1; Holt. E. W. & Byrne, L. W. 
1913.1; Jardine. W. 1834.3, 1839.1, . 2. — 
See especially, acc't in ★Regan, C. T. 
1911.8. 

Salmonidce of Japan. Hilgendorf, F. M. 
1876.1; Jordan, D. S. 1902.11, 1905.3; 
★Jordan, D. S. & Snyder, J. O. 1902.6; 
Kitahara, T. 1904.2. 


SUB-FAMILY SALMONINAE 
The Salmons and Trouts 

F.or a map showing the geographical dis- 
tribution of the Atlajitic and Pacific Sal- 
mons and Trouts, see Meek, A. 1916.1 
(p. 114). 

SALMO (TBOTJTS) 

American trouts 


For the best systematic accounts, see 
Garman, S. 1885.1; ★Jordan, D. S. & 
Evermann. B. W. 1896.2, 1902.1. — Rop- 
ular acc't. Sage, D. & others. 1902.1. 

Miscellaneous. Chamberlain, F. M. 
1907.1; Gibboms, W. P. 1876.1; Gilpin, 
J. B. 1863.1; Jordan. D. S. 1894.4. Add. 
1892.1, .2; Land, S. E. 1913.1; Stone, L. 
1872.5. 

Salmo gairdneri. Steelhead Trout senes. 

— S. kamloops in Kootenay Lake, B. C. 
Jordan. D. S. & Snyder, J. O. 1908.2. 

Salmo clarkii. Cut-throat Trout series. 

— Popular acc't. Evermann, B. ^V. 1^3.1. 

— iS. eremogenes, n. sp. =S. clarkii. Eyer- 
mann & Nichols, J. T. 1909.1. - 7 -* 
Jordan, D. S. 1885.10. — S. vxrginalis of 

I 'tah Lake. Yarrow, H. C. 1874.3. 

Twin Lake {Colo.) trouts — S. stomws. 

Cope. E. D. 1875.9; Juday, C. 1907.2. 

— S. macdonaldi. Jordan & Evermann. 

1890.1. ^ , , • 

Lake Tahoe {Cal.) trouts. — S. henshawt, 
and S. tahoensis. Juday, C. 1907.1. 
regalis. Snyder, J. O. 1912.4. 

Salmo irideus. Rainbow Trout senes. 

— Popular acc't. Bean, T. H* 1^96;— p 
Original description. Gibbons, V\ . 


'Golden trout, S. agua-bonita of the soidh 
rk of Kern R., Cal. Evermann, B. • 
I04.3..4. 1906.7.. 14; Jordan. D-J- 
;93.1, Add. 1892.3; Juday, C. (Food) 

i’. rooseveUi. and S. whUei ’>• 

Men trouts of Kern R. region. Evermann, 






European trouts 

Taxonomy, species -- 

J. L. 1834 . 6 :^ Gunther A. 

British Isles. Day, F. 1883.b. / iu 5 g.l. 

Europe. Heckel, J. J- & ^^aVraiskii. T. 
— of Caucasian regions. ★Kavraisai . 

T. 1896.1. 1899.1. 
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Trout, *'Carpione" of the Lake of Garda 
(5. carpio), Betta, F. E. 1S91.1: Heckel, 
J. J. 1852.5; B., J. Add. 1899.2. 

Salmo trutta. All British trouts are 
now considered to belong to a single variable 
species, S. trutta {S. fnrio, syn.). For con- 
venience in reference however the following 
sub-dicisions are retained. 

General treatises on natural history and 
the trout as a game fish. Granby. — 1898.1 ; 
Harvie-Brown. J. A. 189K.1: Jourdeuil, 
E. 1872.1; ★Lamond, H. 1916.1; ★MaU 
loch. P. D. 1910,1; Maxwell, H. E. 
1898.1; Petit, G. 1897.1; Phillips. E. 

1914.1. 

Growth, biometric correlations. Jenkin- 
8on. J. W. 1912.1. — “rf/W’ fins," as 
second year trout. McIntosh. W. C. 1871.1; 
Flowerdew. H. .\tld. 1NS3.1. 

Gillaroo or gizzard trout of Irish lakes 
(8. stomachius). Barrington, D. 1774.1; 
Hunter, J. 1774.2; Thompson, \V. 1S49.1- 
WaUh. .1. 1774.1; Watson, H. 1775.1, 
Loch Lcveri trout (S. levencnsis), status. 
Day, F. 1890.3. 

' 1 uilless trout" of Loch-na-Maorachan 
in Islay, Scotland (S. islayensis). Peach, 
C. W. 1871.1; Thomson, .}. 1873.1; Tra- 
quair, R. H. 1872.1, 1882.2, 1892.5. 

Sea-trout, Bull-trout, or Salmon-trout 
(o. criox), i. e. references to rnarinc or 
estuarine forms. Growth, habits, rnigra- 

Barfurth, D. 1874.1-1880.1; 
Blackwall, J. 1850.1; Brotherson, A. 
1882.1; Calderwood. W. L. 1904.4; 
Chgny. A. 1907.1, 1912.12, Add. 1907.3; 
Dahl, K. 1911.1; Giard, A. 1892.2; 
Green, R. Y. 1889.1; Hook. P. P. 1892.2; 
Jardinc. W. 1830.1, 1834.1; Klunzinger, 

ToV?’ l^^^ U Nordgaard, O. 1896.1- 
1897.2; Shaw, J. 1843.1; Sicard, A. 
1865.1; Vacher, — 1892.1; Williamson. 
H- C. 1890.1. — Bull-trout of Tay is in 
reality the salmon. Calderwood, W. L. 

1900.1. 


SALMO SALAB 
(Atlantic Salmon) 

Beferences to American forms 

For popular accounts, see ★Jordan, D 
b. & Everrnann, B. W. 1902.1; Sage, D 
& others. 1902.1. 

Records of capture of Atlantic salmon a 
Kendall, W. C. & Smith, H, M 
189o.l; Smith, H. M. 1895.2. 

R^ords of reappearance in Connecticu 

due to planting. Baird, S. F. 1876.1 

C., G. H. 1878.1; Chalmers, T. 1878.4 

nu-r U Gladwin, C. O. 1876.2 
Philips, B. 1878.11. 

Marking experiments at Bucksport oi 
Penobscot R., Maine. Atkins. C. G 
looo-l. 

Miscellaneous papers on habits, etc 

Gilpin, J. B 

1873.1, Add. 1879.1; Hind. H. Y. 1880.1- 
.4; Lord. W. S. (teei(7A/a) 1882.1; Thacher 
1000 S. 1874.1; Henry, W. Add 

looo. 1 ♦ 

Salmo salar ouananiche. Ouana 


niche or \yinninish of Lake St. John, 
Saguenay R., and Quebec. 

Popular general accounts. Chambers, E. 
T. 1S96.1; McCarthy. E. 1894.1. 

Miscellaneous papers. Boardman, G. 

A. 1875.1; Everrnann, B. W. 1896.4; 
Grant. .M. 1898.1; Huard. V. A. 1900.1, 
.2; Maison, E. 1897.3, 1899.1; Anon. 
481. 699. 

Salmo salar sebago. Landlocked or 
Sebago salmon of .Maine, .Xew Hampshire, 
and New Brunswick. 

Miscellajieous items. Baird, S. F. 
1871.26; Bean. T. H. 1889.11, 1890.41, 
1891.10; Bowles. B. F. 1873.1; Jordan, 
D. S. 1878.4; Methuanv, J. IVI. 1879.1; 
Philips. B. 1S74.4; R., IG 1874.1; Stone. 
L. 1871.1. 

Beferences to European form 

Popular articles on the salmon^ Day, F. 
1882.10; ★McIntosh, W. C. 1914.1. 

Chemical composition of flesh; red color 
due to lipochrome pigment correspond- 
ing to tetron- or zoonerytlirin. Chris- 
tison, R. 1872.1; Kensington, E. T. 
1884.1; ★Newbigin, M. X. 1900.1; 
Prince. E. E. 1916.2. 

Thames as a salmon river. Marston, R. 

B. 1899.1; Venables, G. 1858.1, 1874.1. 
Further relatively unimportant references 

to salmon will be found below, under Mis- 
cellaneous references. 

General treatises. {Text in Knglish:) 
Life-history and habits. Brown, W. 1862.1; 
★Caldenvood, W. L. 1907.1, 1909.2; 

Davy, H. 1828.1; Fitzgibbon, E. & 
Young, A. 1850.1; Hardy, A. E. 1898.1; 
★ Malloch, P. D. 1910.1; Maxwell. H. E. 
1898.1; Traherne, J. P. 1889.1; Willis- 
Bund, J. W. 1885.1. 

Growth. Young stages, etc., observa- 
tions on, and controversy over status of the 
botcher, gillion, grilse, gravelling, parr, 
samlet, etc. Andrews, W. 1849.1, .2; Carr, 

J. 1810.1, Add. 1830.1; Cornish, T, 

1868.6; Fr>'er, C. E. 1873.1; G.. T. 

1834.3; Jenkins, T. 1840.1; Wilson, J. 
1840.1; Young, A. 1842.1 -1854.1; 
Flowerdew, H. Add. 1883.1. 

Parr proved to be young salmon by 
hatching and rearing fry to the parr stage. 
Shaw. J. 1836.1-1850.1 . — Color plates of 
growth during first two years. Yarrell, W. 

1839.2. 

Exhibit of transition from smolt to grilse. 
Calderwood, W. L. 1906.3, .4. — Alleged 
arrested development, when retained in 
fresh water. Murie, J. 1868.1, 1870.1. 

Life and growth of smolts in the open' sea; 
feeding habits; return as grilse, etc. ★Dahl, 

K. 1911.1; Archer, W. E. Add. 1893.1. 
Size attained by salmon. — 49 lb. spm. 

from R. Maas, Holland. Hughes, W. R. 
1875.1 . — Large spms. from Severn and 
Wye. — 80 lb. spm. Jones, W. 1873.1. — 
42 and 62 Ih. spms. Sweetapple, E. 1867.1. 
— 43 lb. spm. Anon. 364. 

Stxfdy of scales, "scale reading" for 
termination of growth, migrations, etc. 
Dahl, K. 1910.1; Esdaile, P. C. 1912.1, 
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Hutton, J. 

w ★Johnston, H. 

)oio ★Masterman, A. T. 

1913.1; Menzies, W. J. 1913.1. 

Metabolism during sojourn in fresh 
water; question of feeding, etc., text 

cfnefly in English. [A’^ou; generally accepted 

that salmon do not feed while in fresh 
water.] 

Important treatises including papers on 
growth of the genitalia. Archer W E 
1900.2: ★Hock, P. P. 1891.4. 1894.t 
1894 . 4 , 1896.2, 1899.1; ★Miescher-Ruesch, 

F. 1883 . 1 , 1879.1-1896.1, Add. 1897 . 1 ; 
★ Paton, D. N. 1897.1-1908.1, 1898 . 1 ; 
Paton, D. N. & Newbigin. M. I. 1902.1. 
— Popular resume of Miescher. Hender- 
son, _Y. 1902.1. 

Minor papers regarding the question of 
feeding in fresh water. Barfurth. D. 
1876.1; Blackwall, J. 1843.1, 1850.1; 
Braithwaite, G. F. 1863.1; Buckland. F. 
T, 1879.1: Corbin, G. B. 1874.1; Halli- 
burton, W. D. 1898.1; Houghton, W.- 
186^1; Keene. J. H. 1879.3; McIntosh, 
W . C. 1864.1; Stark, John. 1840.1. 

Researches, on the anatomy and his- 
tology of the intestine with regard to the 
possibility of food-taking. — Degeneration 
of lining membrane of stomach. Gulland, 

G. L. 1898.1, .2, 1900.1. — Denial of this. 
Barton, E. L. 1900.1-1904.1; Brown, A. 
B. 1898.1. — Low activity of digestive pro- 
cesses. Gillespie, A. L. 1898.1. — Muscle 
fat, histology. Mahalanobis, S. C. 1898.1, 
Add. 1898.1. — Examination, stomachs of 
514 fish at Berwick-on-Twced. Tosh, J. R. 
1895.1. 

For Protamines, discovered by Miescher 
in salmon sperm, see Chemical composi- 
tion under Spermatozoa. See also Dura- 
tion of virility under Spermatozoa. 

Migrations. Miscellaneous. Benecke, 

B. 1886.2; Carr, J. 1809.1; Day, F. 
1886.1: Nordqvist, O. F. 1906.3; Willis- 
Buiid, J. W. 1902.1, 1905.1. 

Relation to water temperature, etc. 
★Calderwood, W. L. 1898.1, 1901.3, 

1903.3, 1905.1. — Capture at sea. Cor- 
nish, T. 1881.6. — Reach headwaters of 


^ny Sandman, J. A. 1906.3. 1907.1, 
itZl: I^lO.l 

Reproduction. — Sexual differences at 
breeding time and their causes. Barrett- 
Hamilton, G. E. 1900.1, 1902.1. — /?anae 
of spawning season in Scotland, sex-ratio, 
etc. ★Calderwood, W. L. 1901.1, 1904.1. 
if^perxments at Plymouth laboratory. 
Crawshay, L. R. 1908.1. —Sa/won do not 
spai^ at sea. Day. F. 1882.3, 1886.4.— 
Exchange of pigments between muscle and 
ovary. Newbigin, M. I. 1900.1. 

Infrequency of spawning as shown by 
scales. Calderwood, W. L. 1910.1; Men- 
sies, W. J. 1912.1, 1914.1. 

Marine existence unnecessary for repro- 
duction. — Breeding of smolts which have 
never been to sea. Calderwood, W. L. 
1905.2; Day, F. 1888.4. — Male kelt kept 
a year and found again ripe, Calderwood, 
W. L. 1908.1. 

PACIFIC SALMONS 
Of the genus Oncorhynchus 


Vistula R. in Carpathians. Lindes, L. 
1880.5. — Influence of dissolved oxygen. 
Route, L. 1914.3, .4, 1915.2. 

Migrations in Baltic and North Seas. 
★ Dahl, K. 1902.1, .2, 1906.3; Fiedler, J. 
1885.1; Malmgren, A. J. 1884.2. 

Supposed land-locked form, S. salar in 
Waterford Co., Ireland. Scharff, R. F. 
1896.2. 

Marking experiments for determination 
of migrations, growth, etc. — in Tay, and 
Tweed, England. Calderwood, W. L. 
1902.1, 1906.3. Add. 1911.1, .2, 1914.2; 
Smith, G. 1861.1. — in Ireland. ★Hillas, 
A. B. 1904.1. — in Germany. Hiipke, L. 
1895.1 ; Virchow, R. & Hensen. — 1872.1 ; 
Nierstrass, H. F., Nengermann, A. A. & 
Kerbert, C. Add. 1911.1. — in Norway. 
Landmark, A. 1892.1. — in Finland. 
NordQvist, O. F. 1897.2. — Salmon marked 
in Finland^ captured in Denmark and Ger- 


Popular accounts, magazine articles, etc., 
on the life-histories and habits of the Pacific 
salmons. Bean, T. H. 1890.1; Jordan, D. 
S. 1881.6, 1894.4, 1903.4; ★Rutter, C. 
M. 1902.1, 1903.1; Stone, L. 1884.1; 
Townsend, C. H. <fe Smith, H. M. 1902.1. 
— See also ★Jordan, D. S. <fe Gilbert, C. 
H. 1881.1. Reprinted in Jordan & Ever- 
mann, 1902.1. 

Color plates of all species. ★Evermann, 
B. W. & Goldsborough, E. L. 1906.2. 

Chinook names of Columbia river salmon. 
Smith, Silas B. 1881.1. 

Death after spawning. Belief of Stone 
that all die, disbelief of this by others and 
the attendant controversy. Bean, T. H. 
1891.6; Dunn, H. D. 1880.1; Major,— 
1879.1; Redding, B. B. 1879.2; Stone, L. 
1880.1. 

First conclusively shoxon that all die after 
spawning. Evermann, B. W. 1897.5. 

Death invariably follows spawning, (in 
reared, uninjur^ salmon at the Troca- 
dero aquarium in Paris) — thits, a deep- 
seated, specific phenomenon. Juillerat, E. 

1905.1. 

Growth and reproduction. Yo/ura/ 
history, etc. — In Alaska. Bean, T. H- 
1885.5. IS94. A.— Figures, fry of all 
species. ★Chamberlain, F. M- 1907.1. 

Age at maturity. Gilbert, C. H. 1912.1. 

Investigations ★, on life histories xn 
headwaters of the Columbia R. Evermann, 

B. W. 1896.3, 1897.5; Evermann & Meek. 

S. E. 1898.1; Evermann <fe Scovell, J. 1. 
1895.2; Gilbert, C. H. & Evermann. 

1895.1. . , 

Marine existence unnecessary ;■ breea- 

ing of Chinooks for several generations in 
fresh-water at the Trocadero. Jousset de 
B., G. 1897.2; Raveret-W., C. & Bartet, 

— . 1873.1. , „ 

Scale markings stxidied for determiiwtwn 
of the life-cycle. ★Gilbert, C. H- 
1914.1; McMurrich, J. P. 1911.1, 1913.2, 

.1914.2; Milne, J. A. 1913.1. 
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Blue-4>ack, red, or sockeye salmon, O. 
nerka. — Kennerley's salmon as a small 
variety. Bean, T. H. 1891.9; Bendire, C. 

E. 1878.1-1882.1. — Note. Brew, C. 

1861.1. — Popular acc' is. Everraann, B. 
W. 1902.16; Green, A. 1891. 1.. 2. — 
Natural history. ★Gilbert, C. H. 1912.2, 

1914.1. 

Chinook or Quinnat salmon, O. tschawyt- 
scha. — Investigations of natural history in 
the Sacramento R. ★Rutter, C. M. 1904.1. 
— Habits, size, non-feeding in fresh-water, 
etc. Cobb, J. N. 1910.1; Goudy, J. (82 lb. 
spm.) 1878.1; Stone, L. 1874.2, 1884.6, 

1895.1. — Intestine, anatomy. Greene, C. 
W. 1912.3. — Musculature. Greene, C. 
W. 1913.1; Greene, C. W. & Greene, C. 
H. Add. 1914.1. 

Migrations. — Speed of migrating sal- 
mon. Greene, C. W. 1910.1, .2, 1911.1. — 
Storage of fat in muscular tissues and its 
resorption during migrations. ★Greene, 
C. W. 1912. 1-.6, Add. 1914.1, .2. — Parent 
stream theory. Jordan, D. S. 1903.2. — 
Experiment in land-locking quinnat sal- 
mon. Parker, H. G. 1878.1. — Migra- 
tions as shown by parasites. Ward, H. B. 

1908.1. — Factors which control leaping. 
Ward, H. B. 1910.1, .3. .4. 

Marking experiments on Columbia R. 
Greene, C. W. 1910.1, .2, 1911.1; Smith, 
H. M. 1904.12, 1905.7, Add. 1905.1. 

SALVEUN0S (CHABBS) 

For a map showing the geographical dis- 
tribution of the Charrs, see Meek, A. 1916.1 
(p. 132). 

American forms 

General treatises on the American charrs. 
Garman, S. 1885.1; Jordan & Evermann, 
1896.2; ★Kendall, W. C. 1905.2, 1914.2. 

Salvelinus bairdii (S. malma). Dolly 
Varden trout of the Pacific slope. — Color 
plate. Evermann, B. W. & Goldsborough, 
E. L. 1906.2. — In British Columbia. 
Lord. J. K. 1867.3. 

S. marstoni. Lac de Afarbrc trout of the 
Ptov. of Quebec. Garman, S. 1893.1; Tit- 
comb. J. W. 1901.1; Halkett, A. Add. 

1914.1. 

S. {Cristivomer) namaycush. Great Lake 
trout. — Color plates. Jordan, D. S. & 
Evermann. B. W. 1911.1; Kendall, W. 
C. 1914.2. — Popular accounts, etc. Adams, 
A. L. 1874.1; Jordan, D. S. 1889.6; 
Tomlin. W. D. 1896.1. 

S. oquassa. Blueback trout of Rangeley 
lakes, Maine. Baird, S. F. 1874.4; Bullen, 
A. 1879.1; ★Kendall. W. C. 1905.2, 
1914.2; Kingsbury, C. A. 1874.1; Page, 
G. S. 1874.2. 

5. aureolus. Golden trout of SunapeeLake 
(N . H.), and Flood Pond, Maine. — Origi- 
nal description. Bean, T. H. 1887.6. — 
Color plates. ★Kendall, W, C. 1913.1, 
correctly in Rept. U. S. Bur. Fish., 1912 
(1914). 

Popular acc'ts, controversy over ques- 
tion whether native. or introduce, etc. Bean, 
T. H. 1886.2, 1889.26, 1890.14 {.aUo pp. 
429, 435), 1891.20; Quackenbos, J. D. 


1893.1, 1896.1; Thompson, W. T. 1904.1; 
Jordan. D. S. Add. 1891.1. 

S. forUinalis. Brook trout. — As a 
game fish; habits, variations, etc. Bigelow, 
S. L. 1848.1; Bradford. C. B. 1900.1; 
Forsyth, J. B. 1847.1; Day, F. 1882.9; 
Jordan, D. S. 1884.1; Needham, J. G. 
(Food) 1903.1. 1908.1; Raveret-VV'attel, 
C. 1878.2; Rhead, L. (Gen. treat.) 1902.1; 
Whish, J. D. 1906.1; Ellis. W. H. Add. 

1883.1. — Albinos. Bean, T. H. 1911.1; 
Pettis, C. R. 1903.1. — Behavior of fry. 
White, G. M. 1915.1. 

European forms 

British charrs. For the best account of 
the British and Irish species, see ★Regan, 
C. T. 1911.8. 6’ec also Regan, C. T. 
1908.16, 1909.1. .3. .10. 1910.4. 

Natural history, taxonomy, etc. Biedie, 
G. 1896.1; Brown, Alfred W. 1896.1; 
Davy. J. 1852.1; ★Gunther, A. 1862.1, 
1865.1, .5; Knox, R. (Anatomy) 1845.1; 
O.. — 1832.1; Thompson, W. 1841.1; 
Farrington. Pre-Linn. 1756.1. — S.alpinus 
in Hebrides Is. Gunther, A. 1882.1. — 
S. killinensis in Inverness-shire. Traquair, 
R. H. 1898.3. 

Charrs of Continental Europe. — Tax- 
onomy. Heckel, J. J. 1851.1, .4; Hilgen- 
dorf. F. M. 1891.3: Smitt, F. A. 1886.1. 

S. alpinus in Norway and Sweden. Ek- 
man, S. 1912.1; Grieg, J. A. 1908.2; 
Lbnnberg. A. J. 1895.6; Stejneger, L. 

1909.1. 

S. (Hucho) hucho of the Danube R . — 
Miscellaneous (Text inGerman). Haempel, 
0.1910.1; Robida, I. 1902.1; Rudinger, 
N. 1870.1; Salomon, K. 1908.1 ; Schrank, 

F. P. & Wartmann, B. 1780.1; T., M. 

1866.1; Anon. 15, 589; Koelreuter, J. 

G. Add. 1784.1. 

iS. salvelinus, Saibling. — Var. pro- 
fundus. Fuhrmann. ( 3 . 1903. 3, .5. — 

Identification of the Linncean, Salmo sal- 
velinus. Heckel, J. J. 1851.1. — Misc. 
Schrank, F. P. & Wartmann, B. 1780.1, 

1781.1; Wanger, C. 1896.1 ; Wispauer, 

J. 1880.1. 

S. umbla. . Ombre-chevalier or Rbthel of 
Bodensee. — Systematic acc't. Rapp, W, 
L. 1854.1. — Misc. papers on natural his- 
tory, distribution, etc. Bruyant, C. 1893.1, 
1910.2; Delachaux, T. 1896.1; Hart- 

mann, G. L. 1806.1; Perrier, L. 1899.1; 
Raveret-Wattel, C. 1896.1; Wanger, C. 
1896.1; Wartmann, B. 1783.1; Lunel, 

G. Add. 1888.1. 

MISCELLANEOUS PAPEBS 
On Salmon and Trout 

Papers on breeding habits, natural his- 
tory, reproduction, etc., chiefly relating to 
the salrAon in Europe. 

Text in Danish or Norwegian. 
★Dahl, K. 1902.1, .2, 1906.3, 1910.1; 

Feddersen, A. F., 18.98.2, 1900.1; Grieg, 
J. A. 1896.2; Hansen, A. M. 1873.1; Het- 
ting, M. G. 1874.1; Huitsfeldt-Kaas, H. 

1903.1, 1904.1, 1905.1; Johansen, A. C. 
1913.1; Nordgaard. O. 1896.1, 1897.2; 
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Olavsen, O. 1786.1; Porsild, M. P. 1910.1; 
Prenthun, J. 1905.1; Rasch, H. H. 1867.2, 

1873.1, 1880.1; Dannevig, A. Add. 

1914.1. 

Text in Dutch. Harting, P. 1862.1, 
1870.2; Hjort, J. 1901.5; ★Hoek, P. P. 
1891.4, 1894.2^.4, 1897.1, 1909.2; Redeke, 
H. C. & Liebert, F. 1913.1; Vonk, C. 
1832.1; "Widegren, H. 1863.3. 


Text in English. Chiefly relating to 
salmon in the British Isles. Anderson, 
(Rev.) J. 1883.1; Andrews, W. 1864.2, 
1865.1: Atkinson, G. C. 1867.1; Bad- 

ham. (Rev.) C. D. 1853.2; Christy, R. 
M. 1899.1: Cornish, T. 1883.4; Couch, 
J. 1859.1, 1860.1: Davy, J. 1863.2; Daw- 
son. G. H. 1868.1; Day, F. 1880.12; 
Ellis. D. 1828.1; Harting, J. E. 1880.2; 
Knox. R. 1832.1-1856.1; Loch, J. 1837.1; 
Marshall. T. A. 1869.1; Morrison. A. 
1803. 1; Russel, A. 1864.1, .2; Smith, A. 
1887.1; Smith, John A. 1878.1: Speedy, 
T. 1896.2; Day, G. M. Add. 1892.1. 

Text in French. B6nardeau, F. 1905.1; 
Berthoule. A. 1888.1; Bcrthoule, A. & 
Vaillant, L. 1889.1; Boulang6, R. 1869.1; 
Bruyant, C. 1898.1; Cannieu, A. 1891.1; 
Cloquet. J. G. 1859.1; Ferris. — 1782.1; 
Hoek, P. P. 1891.4. 1896.2; Joly de 
Sailly, — 1901.1; Jourdcuil. E. 1872.1; 
KCmstlcr. J. 1889.1, 1890.1; Marcailhou- 
d’Aym6ric, H. 1899.1. .2; Paulze d’lvoy 
de la Poype, — 1901.1; Perrier, L. 1902.1; 
Petit. G. {Gen. treat.) 1897.1; Pouzols, A. 
1910.1; Rollinat, R. 1913.1; ★Roule, L. 
1906.1, 1912.3. 1913.1, .7, 1914.3. .4; Si- 
card. A. 1865.1; Vacher, — 1892.1; 
Haller, A. Pre-Linn. 1753.1. 


Text in German. Lochs oder Salm. 
Bach. M. 1868.2; Barfurth. D. 1874.1, 

1884.1, 1886.1..2: Behr. S. [n. d. : Be- 
necke, B. 1886.1; Bieler, G. A. 1880.1, 
1903.1; Boem, — 1900.1; Dankler. M. 
1899.1: Ehrenbaum, E. 1895.2; Francis, 
F. 1873.1; ★Fritsch, A. J. 1871.2, 1894.1; 
Grotrian, — 1901.1; Heintz.K. 1910.1 ; 
Hoek, P. P. 1901.1, 1906.1; Holland. T. 
1878.1; Krauss, F. 1865.1; Lehner, G. 
1893.1; Lehner, H. 1895.1; Leonhardt. 

E. E. 1905.16; Lonnberg, A. J. 1896.5; 
Mayer, J. 1791.1; Metzger. A. 1879.2; 
Meyer. H. 1906.1; ★Miescher-Ruesch, 

F. 1879.1-1881.1, Add. 1897 . 1 ; Nilsson, 
S. 1849.1; Nusslin. O. 1908.3; Savoie- 
Petitpicrre. — 1909.1; ^^Schieber C. 
1872.1; Schneider. G. 1908.6; Seidlitz, 

G. 1877.1: Seligo, A. 1894.1, 1896.3; 

Stender. E. 1912.1; Trybom. F. 1905 1 ; 
Zschokke. F. 1905.1; Anon. 108, 109, 
179, 372, 480, 482; Grant, W. Pre-Linn. 
1752.1; Haller, A. Pre-Linn, 1752.1. 

Forelle, BachforeUe, Meerforelle, u. s. w. 
Agassiz. J. L. 1850.10; Ahlers, C. 1900.1; 
Braess, M. 1910.1; Bruttan, - 1888.1; 

Fitzinger, L. J. 1876.1; 

1852.2; Klunzinger, C. B. 1885.1, 1907.1; 
Liebe. C. 1875.1; L6ns H; 1908 2. 1912.1; 
Martell, P. 1916.1; Schmid. R. 1876.1; 
Schneider, M. 1898.1: Schubart, A. 

1910.1; Schiiz, E. 1866.1; Sprenger, W. 


1901.3; Wartmann, B. {S. illanca) 1783.4; 
Zur Muhlen, M. 1911.5. 

Text in Hungarian. Kohaut, R. 

1906.1; Pelech, E. J. 1879.1. 

Text in Japanese. Kitahara, T. 
1905.1; Koshida, T. 1910.1; Tanaka, S. 
1904.3; Kurita, M. Add. 1886.2. 

Text in Latin. Fabricius, O. 1780.1; 
Giildenstadt, A. J. (5. leucichthys) 1771.1; 
Ozeretskovski, N. 1801.1; Zaringer, J. 
B. 1829.1. — Pre-Linn, references. Auso- 
nius, D. M. {First description) 1580. L; 
Bonge, D. 1642.1, 1730.1; Gronovius, 
J. F. 1741.2; O., D. C. 1703.2; Peyer, 

J. C. 1683.1. 1750.1. 

Text in Russian. Arsenjev, V. 1909.1; 
Bajenov, A. 1905.2; Berg, L. S. 1908.5, 
.6..7; Heide, E. J. 1911.1, 1912.2; Sol- 
datov, V. K. 1912.1, .2; Emeljanenko, N. 
Add. 1913.1. 


Text in Swedish. Genetz, A. T. 1899.1; 
Hardin, S. 1862.1; Hellenius. C. N. 
1785.1; Hintze, A. 1886.1-1900.1; 
Holmberg, H. J. 1864.1; Lagus, S. 1900.1; 
Landmark. A. 1909.1; Lonnberg. A. J. 
1897.4. 1898.1, 1899.1; Lundberg K. 
1901.1; Malmgren, A. J. 1869.5; Morten- 
sen, O. T. 1900.1; Nordmann, A. 1857.1; 
Nordqvist, O. F. 1894.2, 1895. 4, .5, 1900.3, 
.9, 1906.3; ★Nordqvist, O. F., 

T. & Schmidt, C. 1911.1; 0\een, B. U. 
1871.1: Palm6n, J. A. 1910.1: Sandman, 
J. A. 1907.2,.3; ★Smitt, F. A. 1886 . 1 , 
Stenback. J. 1898.1; , S'unhufvud. S. 

1893.1; Tammelander, K. 1903d; Thes- 
leff, E. 1893.1; ★Widegren. H. 186,5.1, 
loce o. Uoilar A Prp-Tiinn. 1752.2. 


Sub-family Coragonina 

The whiteBsnes 

Revisions, American species. Bean, T. 
:. 1884.10; Evermann, B. W. & Smitn, 
. M. 1896.1. —Great Lakes. ★Jordan, 
S. & Evermann, B. W. 1911-1. 
Whiteflshes of —German 
kes, chiefly Lake of Constancy 
584.1, .2, 1885.1,-2, 1896.1-1902.1, Add. 
585.1; Klunzinger. C. B. 1884*2. K j 
r. 1904.1 : Lochner ^on Huttenba^. 
104.1; Nusslin, 0. 1882.1, .2, 18 ■ 

ulovakil, M. M. 19(g-2. ift‘18 2 

.oiland; taxonomy. Parnell. R- 1838— 

Argryrosomus (Cwco)- p. 

-Lake Tippecanoe, Indiana. I. 

1875-1- — Indiana lakes. I^ower, 

dd. 1913.1. ^ Wacner, G» 

Economic importance. Wagne 

108.2, 1909.1. ^ _ 

Coregonus ^^^jggO.l; 

t northern Germany. *fr>(fn8tance. 

digo, A. 18^.2 -»”f°MirT905.1; 
lunzinger, , i904.1» 

>05.1. -in 

ordqvist, O. F. ,gQg,i. — m 

vitzerland. 1895.3, — 

ey> York. Smith, H. - M- 

ike Peipus, Russia, ^ur xviu 

>11.27. 
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For a map showing the geographical rfis- 
tribution of the genus Coregonus, see Meek, 
A. 1916.1 (p. 136). 

Natural history, European forms, chiefly 
in Lake of Constance. Besana, G. 1900.1; 
Bloch, M. E. 1779.1; Droscher, W. 
1907.1; Ericsson, B. 1905.1; Goll, H. 

1882.1, 1883.1, 1892.2; Gnibe. A. E. 
1878.1; Hofer, B. {Ammersee, Bavaria) 
1908.2; Maier, H. N. 1910.1; Nordqvist, 
O. F. 1897.3; Nusslin, O. 1903.2, 1907.1, 
.2, .3. 1908.1, 1910.1; Schwarz, J. 1911.2; 
Schillinger, A. 1896.1; Schwcizer, W. 

1894.1, 1916.1; Siebold, C. T. E. 1858.1; 
Sjoberg, H. R. A. 1897.2; Wartmann, B. 
1777.2; Zur Miihlen, M. 1911.21; Anon. 
273, 613. 

Natural history, British and American 
species. Embieton, D. 1877.1; Fowler, 
H. W. 1905.2; Francis, F. 1878.2; Knox. 
R. 1834.1; Ward, H. B. 1890.2; Han- 
kinson, T. L. {Young) Add. 1914.2; 
Lydekker, R. Add. 1906.5. 

Taxonomy, British and Irish species; 
revision. Regan, C. T. 1908.18. 

Variations. — Variability in Lake Erie. 
Putnam, F. W. 1866.2. — C.fera, origin- 
ally from Bodensee, giving rise to C. fera 
sancti-benedicti, n. var. in Laachersee, 
Prussia, after 40 years' isolation, Thiene- 
mann, A. 1911.2, 1912.5, 1914.1. 

Sub-family ThymallLneB 

Taxonomy. Gill, T. N. 1895.1, Add. 

1896.1. 

Thymallus (Grayling). Distribution, 
Goode, G. B. & Bean, T. H. 1879.13. — 
For map showing the geographical dis- 
tribution, see Meek, A. 1916.1 (p. 137). 

Natural history notes, popular articles, 
etc. Berg, L. S. 1908.8; Bissell, J. H. 
1893.2; Bullock, W. J. 1879.1; Dean, 
H. D. 1913.1; Evermann, B. W. 1905.14, 
1906.8; Fatio, V. 1902.1; ★Henshall, 
J. A. 1899.1; ★Hofer, J. 1895.1; ★Hutch- 
inson, H. G. 1904.1; Norris, T. 1879.12; 
Parker. J. C. 1889.2; Raveret-Wattel, C. 
1889.2; Watkins, M. G. 1896.2; Whit- 
aker, H. 1887.1; Calderwood, W. L. 
Add, 1891.1; Day, G. M. Add. 1892.1; 
Norris, T. Add. 1883.1; Helwing. G. Pre- 
Linn. 1718.1. 

Taxonomy, review, North American 
forms. Milner, J. W. 1874.3. 

Thymallus vexillifer, general account. 
Warnimont, J. 1870.1. 

Sub-family Argentinines 

For a map showing geographical dis- 
tribution, see Meek, A. 1916.1 (p. 141). 

Taxonomy. — Synopsis of genera. Gill, 
T. N. 1863.18. — Review, Japanese forms. 
Jordan, D. S. <k Snyder, J. O. 1902.6. 

Argentina. Natural history, Fulton, 
T, W. 1901.1; Nozeman, C. Pre-Linn. 

1758.1. 

Occurrence in — Scotland. Edwards, T. 
1881.1; Peach, C. W. 1859.2. Sable I. 
Bank, off Nova Scotia. Goode. G. B. & 
Bean. T. H. 1878.2. — Great Britain. 

Holt, E. W. L. 1897.2. — New Zealand. 


Hutton, F. W. 1879.1. — Japan. Kishi- 
nouye, K. 1904.2. 

For a map showing the geographical dis- 
tribution of the genus Argentina, see Meek, 
A. 1916.1 (p. 144), 

Hypomesus (Surf Smelt). Popular ac- 
count, with fishing methods of the Quille- 
hute Indians, west coast of Washington 
(state). Swan, J. G. 1880.1. 

Mallotus (Capelin). Natural history. 
Cormack, W. E. 1826.1; Jones, J. M. 
1878.1; Hardy, C. 1867.1. 

Fossil forms. — Petrifaction in Iceland. 
Agassiz, J. L. 1848.8. — In Pleistocene 

nodules of Green's Creek, Ottawa. Dawson, 

J. W. 1890.1. 

Osmerus (Smelt). Fisheries. — in 
Russia. Ergomysev, N. 1910.1; Sam- 
sonov, N. A. (Livonia) 1910.1. — in the 
Netherlands. Redeke, H. C. 1914.3. — in 
Norfolk, England. Southwell, T. 1884.1, .3. 

Natural history notes, habitat, occurrence, 
etc. Coward, T. A. 1912.1; Dum6ril, A. 

H. 1866.4; ★Ehrenbaum, E. 1896. 1; 
Feddersen, A. F. 1870.3; Herbert, H. W. 
1882.1; Jordan, D. S. 1878.4; Kuchin, 

I. B. (Ilmen Lake) 1903.1; Noel de la 

Morini6re, S. 1798.1; ★Nordqvist, O. F. 
1910.6; Norri.s, T. 1S62.2, 1874.8; Rice, 
H. J. 1878.3; Schneider, G. 1902.4; Ord- 
way, J. P. Add. 1875.1. — O. arcticus; 

practical and scientific investigations in 
Finmark. ★Sars, G. O. 1879.3, 1883.1. 

Taxonomy, Review of California species. 
Fisk, M. 1913.1. 

Thaleichthys (Eulachon or Candlefish). 
Natural history. Brown, Robert 1868.1; 
Redwood, T. 1880.1; Scudder, C. W. 
1878.2; Swan, J. G. 1882.1; Anon. 318, 
524. 

Sub-family MicroBtominse 

Taxonomy. Gill, T. N. 1865.7. 

Sub-family Salanglnse 

Taxonomy, Japanese species. Jordan, 
D. S. & Snyder, J. O. (review) 1902.6; 
Wakiya, Y. & Takahashi, M. 1913.1. — 
Synopsis. Regan, C. T. 1908.20. 

Family Stomiatidse 

Taxonomy. — Ireland. Holt, E. W. & 
Byrne, L. W. 1913.1. — Arctic regions. 

Llitken, C. F. 1876.1, 1877.2. — Synopsis. 
Lutken, C. F. 1892.1. — Key to genera. 
Zugmayer, E. 1913.2. 

Chauliodus. Occurrence — OnSpanish 
coast. Od6n de Buen, D. 1902.1. — On 
Georges Banks, Newfoundland. Putnam, 
F. W. 1874.7. 

Taxonomy. Bleeker, P. 1862.1. 

Maurolicus. Description of specimen 
taken in Gulf of Genoa. Damiani, G. 1896.5. 

Sub-family StemoptyebinsB 

Taxonomy. Mediterranean forms. 

Damiani, G. 1896.5. — Taxonomy and 

synonymy. Gill, T. N. 1885.2. — Irish 
waters. Holt, E. W. L. <k Byrne, L. W. 

1913.1. — Arctic regions. LUtken, C. F. 

1876.1, 1877.2, — Synopsis. Lutken, C. 
F. 1892.1. 
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Family Gonorhynchids 

Taxonomy, fossil forms; Eocene. Cope, 
E. D. 1885.1, 1886.2; Woodward, A. S. 
1896.4. 

SUB-ORDER OSTARIOPHYSI 

Taxonomy. — Eventognathi {Catosto- 
midce, Cobitidce, Cyprinidce) . Gill, T. N. 
1862.14. — Cyprinoidea {Characiformes, 

Gymnoti formes, and Cyprini formes). Re- 
gan, C. T. 1911.5. — Revision; African 
species. Boulenger, G. A. Add. 1909.1. 
^ Fossil forms. Woodward, A. S. 1889.2. 

Family Characinidso 

For maps showing the geographical dis- 
tribution of the CharacinidcE, see Boulenger, 

G. A. 1904.7 (p. 576), and Meek, A. 
1916.1 (p. 172). 

Taxonomy, general treatises, reviews, and 
synopses. Kner, R. 1859.2; Muller, J. & 
Troschel, F. H. 1844.1, 1845.1; Rein- 
hardt, J. T. 1866.1; Steindachner. F. & 
Kner, R. 1859.1. — Annotate list of 

specimens in U . S. Nat. Mus. Eigenmann, 
C. H. & Ogle, F. 1907.1. — Species in 

Philad. Acad. Fowler, H. W. 1906.4. — 
South American species. Eigenmann, C. 

H. 1907.1; Lutken, C. F. 1874.1, 1875.1; 
Ulrey, A. B. {Brazilian) 1895.1; Stein- 
dachner, F. {Amazonian) 1876.1, 1877.1. 

— Differential characters of Characinoids 

and Erythrinoids. Gill, T. N. 1896.1. — 
Revision of the genera Chalceus, Copeina, 
Pogonocharax, and Pyrrhulina. Regan, 
C. T. 1912.20. — Revision; African 

species. Boulenger, G. A. Add. 1909.1. 

Fossil. — Onchosaurus of Cretaceous 
considered ancestral form. Eastman, C. R. 

Add. 1917.1. 

Sub-family Krythrinina 

Taxonomy; review. Eigenmann, C. H. 
& R. S. 1889.9. 

Sub-family Hydrocyonina 
Alestes. List of species. Boulenger, G. 
A. 1901.13. 

Cllirodon. — Taxonomic revision of 
South American species of Chirodon and 
related forms. ★Eigenmann, C. H. 1915.1. 

— Synopsis. Ulrey, A. B. 1895.1. 

Megalobrycon. Taxonomy; revision. 
Ribeiro, A. de M. 1905.1. 

Tetragonopterus and alli^ forms. 
Taxonomy — Guiana. Durbin, M. L. 

1909.1. — Brazil. Eigenmann, C. H. 

1908.1,1911.3. 

Nomenclature. Gill, T. N. 1896.6. 

Sub-family Serrasalmonlna 

Piranhas or Caribas 

For Serrasalmonince attacking men, see 
under Predatory Fishes. 

South American species. Eigenmann, 
C. H. 1915.2. — Habits and modes of 

capturing. Paez, R. 1862.1. — Popular 

account. Winkler, T. C. 1858.1. 

Sub-family Diatichodontina 

DUtlchodus. List of species. Boulen- 
ger, G. A. 1901.14. 


Sub-family Citharinina 

Curimatus and allied forms. Taxon- 
omy; revision, Eigenmann, C. H. & R. S. 
1889.10. 

Family Gymnotideo 

For a map showing the distribution of the 
Gymnotidce, see Meek, A. 1916.1 {p. 172). 

Taxonomy. — Revision. Eigenmann, 
C. H. & Ward, D. P. 1905.1. —Mono- 
graph. ★Ellis, M. M. 1913.1. — Place in 
system. Fritsch, G. T. 1878.1. — 

Synopsis. Kaup, J. J. 1856.7. — Argen- 
tine species. Lahille, F. 1910.2. — Species 
in Vienna Museum. Steindachner, F. 

1868.1. — Amazonian forms. Wallace, 
A. R. 1853.1. 

Phytogeny and manner of life. Schle- 
singer, G. 1910.1. 

Gynmotus {Electric Eel) . Natural his- 
tory, descriptions, mode of capture, etc. 
Bajon, - 1774.1, 1779.1; Broussonet, P. 

M. 1782.2; Bryant, W. 1786.1; Fahl- 
berg, S. 1801.1; Flagg, H. C. 1786.1; 
Fritsch, G. T. 1879.1; Garden, A. 1775.1; 
Guisan, F. L. 1797.1, 1819.1; Harting, P. 
1880.5; ★Humboldt, F. <fe Bonpland, A. 

1805.1, 1820.1; Hunter, J. 1775.1; Janin 
de St. Just, - 1821.1; Linden, C. 1879.1; 
Lindes, L. 1880.1; Musschenbroeck, P. 
1760.1; Paez, R. 1863.1; Quelch, J. J. 
1897.1; Sarao, J. 1837.1; Anon. 186; 
Gronovius, L. T. Add. 1758.1; Schilling, 
G. W. Add. 1769.1, Add. 1770.2. 

Natural history accounts in Pre-Linncean 
section. Acuna, C. 1758.1; Allamand, J. 

N. 1756.1; Berkel. A. 1693.1; Richer, 

J. 1729.1; Sundius, P. 1748.1; Warren, 
G. 1667.1. . ^ ; 

For anatomy and functions of electrxcol 
organs, see under Electrical Fishes. 


Family Cyprinidee 

For a map showing the geographical dis- 
ibution of the Cyprinidce, see Meek, A. 
916.1 (p. 172). 

For all hybrid forms, see under Hybn«^. 
Natural history. Leonhardt, E. E. 
903.3; Neydeck, K. J. l^**®-!* _ , . 
Nomenclature. Bleaker, P. 1863.14. 
Taxonomy, affinities, 
gassiz, J. L. 1835.7,.8; ★Gill. T. N. 
)07.1,.4: Heckel, J. J. 1836.1. 

Taxonomy of African species; revision. 

oulenger, G. A. Add. 1909.1. ^ 

Taxonomy of Cyprinidce in Asia, 
eylon. Bleeker, P. 1863.2. 
leeker. P. 1871.2. ^^ 72 . 1 . -DuUhE^t 
idles. ★Bleeker, P. i? 60 . 2 , 18M.10. 

562.1. 1863.30. —India. 

571.1; M'Clelland, J. 1839.1..2; Storer, 

H.’ 1841.1. -52^. 

543.1. — Japan. Jor<ian, D. S. & J 

. W. 1903.4. —Caucasia. Kamewkil. 

, N. 1899.1. — Persia. Keyserlmg, 

of *Dybowski', 

eckel. J*/* Fatio. V. 1876.2. 

gassiz, J- L. 18d4.^, ^ ^ JV'tqto.l. 

577.2. — France. Quincy, C. 1^1 
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Taxonomy of Cyprinida in 
America. Jordan, D. S. 1877.1, 1886.1. 
— New Jersey. Abbott, C. C. 18<4.4. — - 
Pennsylvania. Cope, E. D. 1869.4, 
★Fowler, H. W. 1908.3. — Researches 

upon the cyprinoid fishes inhabiting the 
fresh-water west of the Afississippi \ alley. 
Girard, C. F. 1857.7. 

Sub-family Catostomina 

Taxonomy, North America. Agassiz. J. 
L. 1855.1; Fowler, H. W. 1914.6; Jordan, 

D. S. 1878.12, 1886.1. 

Sub-family Cyprlnin® 

Abramis {Bream). Natural history and 
occurrence. Biicker, F. 1869.1; Gunn. T. 

E. 1879.2; Keene, J. H. 1879.5; I^^n- 

berg, A. J. 1903.8; Mela. A. J. 1883.3. 
— in Bavaria. Surbeck, G. 1908.4. — in 
Austria. Rozwadowski. J. 1902.1. 

Albumus (Bleak). Natural history and 
occurrence. Deyrolle, T. 1871.1; 

M.A. (Italy) 1897.1; Keene. J. H. 1879.5; 
Anon. 201. — In Caucasia. Grunberg, V. 
Add. 1914.1. 

Taxonomy, Caucasia. Kavraiskii, i • 

T. 1897.1. 

For the use, in the manufacture of arti- 
ficial pearls^ of guanin from the scales of 
the bleak, see Economic Products, under 
Fisheries. 


Barbus. Natural history, occurrence 
(in Europe), etc. Clement, C. 18/5.1, 
Forel, F. A. 1906.1; Gunther. A. C. 
1872.4; Herrmann, W. 1904.1; Hitz, 
1894.1; Mourgue, M. 1901.1; Olivier, 
E. 1914.1; Stansch, K. 1904.1; it- 
thalm, L. 1880.1; Anon. 83. —In 
Switzerland. ★Hofer, J* 1895/2. 

Silesia. Knauthe, K. 1890.2. Alps of 
Dauphini. L6gar, L. 1910.4. 

Carasslus (Gold-fish). Natural history 
notes. Boeck, G. 1875.2; Bullen, G. E. 
1909.1; Char\et, P. A. 1826.1; Pap, J. 
1871.1; Anon. 315, 563; Le Comte. L. 
Pre-Linn. 1698.1; Linnajus, C. Pre- 
Linn. 1740.2. — Telescope variety. Car- 

bonnier, P. 1872.2..3, 1873.3. 

Goldfish culture 

General treatises on goldfish culture in 
ponds and in aquaria. ★Bade, E. 1900.1, 
Chaine, J. 1899.1; Mulertt, H. 1892.1. 
1902.1; Reed, C. A. 1908.1; ★Smith. H. 
M. 1909.2; Sauvigny, E. L. 1780.1; 
★Stansch, K. 1910.6; Wolff, H- T* 

Origin of races. Tornier, G. 1908.2; 
Schaeck, H. E. 1893.1. 

Pond culture, shorter papers. — m 
Japan. Kishinouye, K. 1898.2; Laack- 
mann, H. 1912.1. .2; Leonhardt, E. E. 
1906.7; Matsubara, S. 1908.1. — in 

China. Kreyenberg, M. 1911.1. in 
Germany. Milewski. A. 1914.6; Revoil. 
C. 1891.1; Walter, E. 1906.1; Wagner, 
C. Add. 1879.1. 

Culture of goldfish in aquaria, shorter 
papers. Blanchon, H. L. 1912.1, ,Add. 
1899.1; Griese, A. 1901.1; Henmg, E. 
1904.1; Heron, R. 1842.1; Kammerer, 
P. 1909.2; leonhardt, E. E. 1912.1; 
Lloyd, S. C. 1912.1; Milewski, A. 1910.1, 


1912.2, .3; Pevrl, T. 1910.1; Reitmayer. 
C. A. 1914.2; Ringel, E. 1901.1; Ryder. 
J. A. 1884.1; Schreitmuller, W’. 1912.18, 
1913.2; Sprenger, W'. 1900.7. 

Culture of Lion-head variety. Laack- 
mann. H. 1911.1; Thumm. J. 1911.1. 

Culture of Telescope variety. Carbonnier, 
P. 1872. 2, .3, 1873.3; Delaval, A. 1899.1, 
1903.1; Depp. N. 1894.1; Frank. F. 
1880.1; Langer, - 1877.1 ; Lee, H. 1875.1 ; 
Newman, E. 1875.1; Nitsche, P. 1892.1; 
Noll, F. C. 1878.1; Sasse, A. 1878.1; 
Schreitmuller. W. 1912. 14, .18, 1913.2. 

Chondrostoma. Occurrence, natural 
history, etc. Cockerell, T. D. 1910.1. 

In Teramo, Italy. Gatti, M. A. 1896.1. 
France. La Blanchere, P. R. 1872.5, 
1873.1; Pellegrin. J. (Loire R.) 1900.2; 
Roule. L. 1902.5; Zur Muhlen. M. 
1911.10. — Austria. Heckel, J. J. 1851.1; 
Rozwadowski, J. 1903.1. 

Fossil species. — Miocene of Baden. 
Winkler. T. C. 1861.1. 

Cyprinus (Carp). General treatise. 
Supino, F. 1911.1. 

Natural history notes, popular articles, 
etc. Cole. L. J. 1905.1. 1906.1; Dieulaf6, 
L. & Bruyant. C. 1904.1; Distant. W\ L. 
1904.2; Ekstrom, C. U. 1838.1; Fedder- 
sen. A. F. 1898.1; Forel, F. A. 1899.1; 
Halkett, A. 1907.2; Hunt, W. T. 1912.1; 
★ Hutchins. D. E. 1906.1; Keene. J. H. 
1879.5; Lankester, E. R. 1870.1; La 
Tourrette, M. 1775.1; McGovern, H. 
D. 1882.1, 1883.1; Meier, H. 1864.1; 
Schirmer, — 1901.1; Ziirn, E. S. 1900.1; 
Krauss, C. F. Add. 1890.1. 

Natural history notes in Pre-Linrusan 
section. Ledel, S. 1692.1; Linnaeus, C. 
1744.1; Needham. W'. 1720.1; Nozernan. 
C. 1757.1. 

Value as food. Bartlett, S. P. 1901.1“ 

Growth and size. Hessel, R. 1880.2; 
Heyser, E. 1883.1; Johnson, S. M. 
1883.1: Mather, F. 1881.1. 

Races and varieties. Hofer, B. 1898.1; 
Gartner, F. 1898.1; Roberts, A. W. 
1880.3; Russell, A. J. 1873.1; Zentz, F. 
1882 1. 

Fossil in — Jurassic of Wurltemberg. 
Bronn, H. G. 1830.1. —Tertiary; tax- 
onomy. Monster, G. 1836.1. 

DiptychUS. Natural history. Anikin, 
V. P. 1906.1. 

Gobio. Natural history notes. Berg, L. 
S. 1907.8; Maklin, F. W\ 1871.1; Mela, 
A. J. G. 1886.2. 


Labeo. African species with diagnostic 
key. Boulenger, G. A. 1903.12. 

Leucaspius^ Natural history and oc- 
currence. — in Sweden. Lilljeborg, W^« 

1872.1. — in Hungary. Vutskits, G. 

1903-F ^ . 

Leuciscus (Rudd or Red-eye). — Pop- 
ular general treatise. Fennell, J. G. 1870.1. 
— Fisheries; Switzerland. Hofer, J. 1897.1. 

Natural history and occurrence. Baird. 
S. F. 1874.17; Bonaparte, C. L. 1845.5; 

Chearney, R. 1875.1; Chiappi, T. 
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1903.1; Corbin. G. B. 1906.1; Hofer, J. 
1911.5; Keene, J. H. 1879.5; Kirsch, D. 
W. 18S0.1; Lupton, F. 1878.1; Milde, 

C. J. 1873.1; Solger, B. F. 1878.1; 
Warniinont, J. 1865.1. 

Taxonomy and nomenclature. Bona- 
parte, C. L. 1840.1, 1844.1. — Xomen- 

claturc. Cockerell, T. D. 1909.2. 

Fossil forms. — Miocene, Xerada. 
Lucas, F. A. 1900.1, 1901.1. — /Sweden. 

Sernander, R. 1902.1. — Oligocene, Gcr~ 

77iany. Troschel, F. H. 1854. 1. — Mio- 
cene of Baden. Winkler, T. C. 1861.1. — 
7'riassic. Zenker, - 1883.1. 

Notropis {Horned Dace). Classifica- 
tion and nottienclaiure. Cockerell, T. D. & 
Callawav, O. 1909.2; Fowler, H. W. 

1910.8. 

A'afural history. Embodv, G. C. Add. 

1914.2. 

Oreoleuciscus. Taxonomy, mono- 
graph. Varpakhovskil, N. A. 1889.2. 

Pimephales. Taxonomy; review. Bick- 
nell, K. lb <& Drcsslar, F. B. Add. 1885.1. 

Phoxinus. Natural history accounts, 
descriptions, etc. Bertrand, Emile 1889.1; 
Blanchard, R. 1890.1; Bucek, L. 1880.1; 
Lcydig, F. 1892.3; Troschel, F. H. 

1851.1. 1872.1; ★Warnimont, J. 1867.1. 

— Notes on Palcearctic species. Berg, L. S. 
1907.7. 

Rutilus. Taxonomy and nomenclature. 
Cockerell, T. D. 1909.2; Fowler, H. W. 
1914.10. 

Semotilus {Wind-fish or Fall-fish). 
Natural history notes. Evermann, B. W. 
1905.6; Griggs, J. W. 1878.1; Robinson, 
R. E. 1878.1; Sicklen, G. W. 1878.1. 

— Illustration. S. atromaculatus. Agassiz, 
J. L. & Baird, S. 1889.1. 

Tinea (Tcrjc/O. Natural history. Belloc, 
E. 1901.1; Harting, P. 1875.3; Witthalm, 
L. 1880.1. 

Fossil forms from Miocene — of WiXri- 
temherg. Fraas, O. Add. 1870.1. — of 

Baden. Winkler, T. C. 1861.1. 

Rhodeus {Bitterling). Natural history 
notes and descriptions {chiefly Swiss 
forms). Berg, C. 1880.1; Fatio, V. 
1905.2; Fischer-Sigwart, H. 1910.1; 
Hofer, J. 1910.1; Richters, F. 1901.1. 
I'axonorny. — Synopsis. Berg, L. S. 

1907.3. — Amur basin forms. Berg, L. S. 

1907.9. — Fossil forms. Winkler, T. C. 

1801.1. 

* For incubation of eggs in gill-cavities of 
mussels, see Parental Care, under Re- 
production. 

Sub-family Cobitidlnao 

Taxonomy. Bleeker, P. 1863.23. — 

Amur basin. Berg, L. S. 1907.11. — 
Ceylon. Bleeker, P. 1864.2. — Japan. 

Jordan, D. S. & Fowler, H. W. 1903.3. 
Occurrence as fossils in Idaho. Cope, E. 

D. 1872.10. 

Cobitis (Misgurnus) {Loach). Natural 
history, occurrence, etc. Cederstrom, G. C. 
{Sweden) 1874.1; Du Rondeau, F. 1783.1; 
Faulds, H. 1878.1; Filippi, F. {Italy) 


1859.1; Jeitteles, L. H. {Hungary) 1861.2; 
Maillard, L. 1900.1; Palm^n, J. A. (Fin- 
land) 1881.2, .3; Struck, C. 1869.1; Tro- 
schel, F. H. {German mountain brooks) 

1851.1, 1872.1; Anon. 336; Gronovius, 
J. F. Add. 1775.1, Pre-Linn. 1748.1; Mar- 
tini, F. H. Add. 1774.2. 

For Cobitis as a weather prophet see under 
Beliavior. 

Fossil forms in Germany. — Tertiary. 
^leyer, C. E. H. 1851.2. — Miocene. 

Winkler, T. C. 1861.1. 

Nemachilus. Central Asiatic forms; 
synopsis. Herzenstein, S. M. 1888.1. 


Family Siluridse 


Distribution of Siluridee in time and 
space. V’aillant, L. L. 1897.2. 

Natural history, popular account. North 
America. Kendall, W. C. 1910.1. 

Taxonomy. Bleeker. P. 1863.31; Car- 
niccio, A. 1903.1. — Java. Bleeker, P. 
1840.1, .2, 1847.2,.3..4. —Dutch East 

Indies. Bleeker, P. 1858.8. 1862.1. — 

Surinam. Bleeker. P. 1862.3, 1864.3. — 
India and Burinah {Fresh water). Day, F. 
1871.5, 1876.1. — Synopsis, United 

States {Fresh-water). Jordan, D. S. 1877.4. 

— Japan {Review). Jordiin, D. S. & 

Fowler, H. W. 1903.6. — Central America 
{Review). Jordan, D. S. & Gilbert, C. H. 
1883.24. — Brazil. Kner, R. 1858.1, .2. 

— South America. Liitken, C. F. 1874.1, 

.4. — Madagascar. Vaillant, L. L. 

1894.2. — Borneo. Vincigtierra, D. 

1879.1. — Revision, African species. 

Boulcngcr, G. A. Add. 1909.1. 

Fossil forms. Leriche, M. 1901.1, 

1908.3. — Tertiary, Bohemia. Laube, G. 

C. 1897.1. — In Eocene of Paris basin. 

Priem, F. 1904.3. 

Sub-family Clariinaa 
Taxonomic revision, African species. 
Boulenger, G. A. 1908.9. 


Sub-family Silurinee 
Silurus glanis {the B’cfs). Natural 
listory and occurrence in Central Europe. 
^eddersen. A. F. 1896.2; Fougeroux de 
3ondaroy, - 1784.1; Hofer, B. 
iofer, J. 1896.2; Holm, T. K79.1. 

.ubach. D. 1852.1, 1864.1; ^ ,??• 

909.1.1912.1; Meier. H. 1865.2: Malm- 
:ren, A. J. 1888.1; Mela. A. J.. 1883.A 
»Iant, J. 1878.1. 1879.1. .2; Reinhardt, 

. T. 1865.1; Spohrer. - 1897.1; \\ ink- 

er, T. C. 1871.3; Anon. 194, 627; Imhof, 
). E. Add. 1892.1. 

Parasilurus {the Glanis of the 
:nd Romans). Natural 
olidf^s, N. C. 1883.1. 1892 1: ^cek^r. 
>. 1862.6; ★Gill. T. N. 1906 4; Hough 
on, W. 1873.1; Garman, S. Add. 1891.^. 
ilanardi, G. Pre-Linn. 1560.1* 

Sub-family Bagrinie 

Arius. Fossil forms in ‘>Lin 

,aliks. Gunther A. C- 

'ocene of France. Pnem, K 19 • .ogg j 

'ocene o^f Belgium. Smets, G. Add. ISSb.l. 

Amiurus (Bull-head). Natural h^ory 

(erthier, V. 1905.1: Dean, B. l»9l-^- 
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Good, A. 1902.1; Lanuirchc, C. 1904.1; 
Leonhardt, E. E. 1905.25. 

Ictalurus (Spotted Cat-fish). Natural 
history. Jordan, D. S. 1885.3. 

Liocassis. Taxonomy; synopsis. Regan, 
C. T. 1913.22. 

Noturus (Stone Cat-fish). Taxonomy; 
review. Swain, J. & Kalb, G. B. 1882.1. 

Pimelodus. Taxonomy; synopsis. Gill, 
T. N. 1862.23. 

Sub-family Doradinse 

Taxonomy. — .African species. Bou- 
lenger, G. .4.. 1900.14. — Brazilian species. 
Ribeiro, A. 1912.1; Steiudachner, F. 
1875.4. 

Exostoma. Taxonomy; synopsis. Re- 
gan, C. T. 1905.17. 

Synodontis. Taxonomy; monograph. 
★Vaillant, L. L. 1895.1. 

Sub-family MalopterurinGB 

Malopterurus (Electric 
Natural history. Forbes, H. O. 1897.3; 
Kammerer, P. 1906.1; Panceri, P. 1858.1; 
Peters, W. C. 1868.2; Rudolphi, C. A. 
1824.1; Waddell, H. M. 1858.1; Brous- 
sonet, P. M. Add. 1787.1; Patterson, W. 
Add. 1786.1; Adanson, M. Pre-Linn. 
1749.1; Ludolf, H. Pre-Linn. 1681.1. 

History of discovery, Du Bois-Rey- 
mond, E. H. 1859.2. 

Nomenclature. Gill, T. N. 190.3.9. 

For anatomy and functions of electrical 
organs, see under Electrical Fishes. 

Sub-family CallichthyinsB 

Taxonomy. Ellis, M. L. 1913.1. — Bra- 
zil. Ribeiro, A. de M. 1912.1. 

Corydoras. Taxonomy; revision. Re- 
gan, C. T. 1912.21. 

Sub-family Trichomycterinso 

Taxonomy; Brazil. Ribeiro, A. de M. 

1912.1. 

For parasitic habits of fishes of this sub- 
family, see under Parasitic Fishes. 

Stegophilus. Natural history and sys- 
tematic position. Rachow, A. 1913.5; 
★ Reinhardt, J. T. 1859.1. 

Vandellia (“CandiVu”). Taxonomy; 
revision. I’ellegrin, J. 1909.12. 

Family LoricariidsB 

Natural history. Weyenbergh, H. 
1878.3. 

Taxonomy. Eigenmann, C. H. 1905.3. 

— Revision. Kncr, R. 1854.1, .2. — Mono- 
graphic revision. ★Regan, C. T. 1904.6. 

— Brazilian forms. Ribeiro, A. de M. 

1912.1. 

Acanthicus. Natural history. Berg, 
C. 1901.1; Hagmann, G. 1901.1, 1902.1. 

Arges. Natural history of the '* volcano 
fish ” formerly called Cyclopium cyclopium, 
EremophiLus mutisii, and Pimelodus cy- 
clopum. Boussingault, J. B. 1864.1 ; Day, 
F. 1891.1; ★Evermann, B. W. <fe Kendall, 
W. C. 1905.1; Girard, C. F. 1889.1, Add. 
1889.2; ★Humboldt, F. & Bonpland, A. 
L805.1; Orton, J. 1871.1; Putnam, F. 


W. 1871.3; Spicer, W. W. 1871.2; Wag- 
ner, M. 1870.2; Winkler, T. C. 1857.2; 
Humboldt, A. Add. 1823.1; Whymper, 
E. Add. 1892.1. 

Taxonomy; revision. Evermann, B. W. 
& Kendall, W. C. 1905.1; Regan. C. T. 
1905.18. 

Family Aspredlnidae 

Taxonomy and relationships. Gill, T. N. 
1891.3. 

Group Nematognathi 

This group, formerly given ordinal rank, 
embraces the Siluridee, Loricariidfie, and .\s- 
predinid®. 

Taxonomy and relationships. Agassiz, 
J. L. R. 1868.1; Regan, C. T. 1911.6; 
Gill, T. X. Add. 1898.1. —South Ameri- 
can forms. ★Eigenmann, C. H. & R. S. 
1888.4, .5, 1889.3, 1890.3; Ihering. R. 
(Brazil) 1907.1; Kindle, E. M. (in 
Cornell Museum) 1895.1. 

Evolution. Eigenmann, C. H. 1890.4. 
Fossil forms from Eocene. Xewton, E. 
T. 1889.1. — Egypt. Stromer, E. 1904.3. 

SUB-ORDER SYMBRAXCHII 

For a map showing the geographical dis- 
tribution of the Symbranchii, see Meek, A. 
1916.1 (p. 166). 

Taxonomy. Regan, C. T. 1912.1; Bou- 
lenger. G. A. (Revision, African species) 
Add. 1909.1. 

Family Symbranchido 

Taxonomy, Indian Archipelago. Bleeker, 
P. 1853.4, 1862.1. — General account. 

Dareste, C. 1873.1, .2. 

Monopterus. Taxonomy; review, Japan. 
Jordan, D. S. & Snyder, J. O. 1901.7. 

SUB-ORDER APODES 

Taxonomy; general works. Gill, T. N. 
1910.1; Kaup, J. J. 1856.1; Regan, C. 
T. 1912.15. — Review; America and 

Europe. Jordan, D. S. & Davis, B. M. 

1892.1. — Review; Japan. Jordan, D. S. 
& Snyder, J. O. 1901.7. — Indian forms. 
M’Clelland, J. 1845.1. — African species. 
Boulenger, G. A. Add. 1909.1. — Fossil 
forms. Woodward, A. S. 1889.2. 

FAMILY ANGUILLIDA 

ANGUILLA 

The Common or Fresh-water Eel 

Including an account of the recent dis- 
coveries in its life history and reproduction. 

The literature on the eel is relatively enor- 
mous, and the present account attempts to 
suggest the more important references, rather 
than to attempt to analyze them in detail. 

“ The problem of the propagation and 
breeding places of the Common or Fresh- 
water Eel is one of great antiquity; from 
the days of Aristotle naturalists have 
occupied themselves therewith, and in 
certain regions of Europe it has exercised 
popular imagination to a remarkable de- 
gree. It is only during the last three de- 
cades, however, that any real results 
have been attained.” J, Schmidt in 
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“ The Breeding Places of the Eel,” Phil. 
Trans. Roy. Soc. London, 1922, ser. B., 
vol. 211, p. 179. 

Principal literatiire 

Our knowledge of the life histor>’ of the 
eel is largely due to the brilliant and ex- 
tended researches of Dr. Johannes Schmidt 
of the Carlsberg Laboratory of Copen- 
hagen (cited as Schmidt, E. J. 1906.1- 
1914.2). These papers are chiefly in 
English and have been embellished \Nnth 
excellent illustrations of all stages of de- 
velopment. These researches have been 
summarized in two general papers one of 
which is cited as ★Schmidt, E. J. 1906 . 1 , 
and the other is the very recent paper, 
quoted above. 

For a map showing the geographical dis- 
tribution of the genus Anguilla, see Meek, 
A. 1916.1 (p. 158). 

Life history of the Eel 

Because of the very lateness of these dis- 
coveries, which have not yet entered fully into 
general ichthyological literature, we feel justified 
in giving the fallowing somewhat extensive 
summary, compiled chiefly from the papers just 
mentioned (especially Schmidt, 1906.1). 

The first Leptocephalus to come to 
the attention of naturalists seems to be 
the specimen taken by William Morris 
near Holyhead, England in 1763 and sub- 
sequently described by Gmelin (J. F. 
1788.1, p. 1150) Q.S Leptocephalus morrisii. 

Subsequently numerous other speci- 
mens of these small, translucent or glassy, 
ribbon-like creatures, brought to the sur- 
face by the whirlpools in the Straits of 
Messina, came into the hands of natural- 
ists and were known under the family 
name of Leptocephalidae (Bonaparte). 

Cams (J. V. 1861.2), in considering 
these fishes, recognized their tme nature 
as larval forms, and assumed that they 
were probably the larval form of the 
ribbon fishes (Trachypterida) . This 
conclusion was shown to be erroneous by 
Peters (W’. 1869.2), who demonstrated 
that larval ribbon fishes were quite 
different. 

Gill (T. N. 1865.9) had just expressed 
the view that the Leptocephali are the 
larvae of eels (” Congers ”), and that Lep- 
tocephalus morrisii is the young of the 
conger eel. This conclusion was also 
reached independently by Dareste (C. 
1873.3). Gunther (A. 1859.1, vol. viii. 
1870, 1880.4) accepted Gill’s view, but 
thought that they were abnormally de- 
veloped conger larvae, which view was 
likewise accepted by Bellotti (C. Add. 
1883.1). 

The actual proof of Gill’s view was first 
made by Delage (M. Y. 1886.1) who kept 
a specimen of L. morrisii in the aquarium 
of the Roscoff laboratory and obser\'ed 
its transformation into a small conger, 
9.3 cm, in length. 

The way was now paved for the dis- 
covery of the larval form of the common 
eel. Kaup (J. J. 1860.4) had previously 
described one of the Mediterranean Lep- 


tocephali as Leptocephalus bretirostris. In 
1893, the epoch-making discovery that 
this form is the larval form of the common 
eel, Anguilla vulgaris, was announced by 
Grassi and Calandmccio (1892.1-1903.1), 
who had found the necessary transitional 
stages. 

Not until 1904 had any Leptocephali 
of the common eel been observed outside 
of the Mediterranean. In this year 
Schmidt (1904.1) took a Leptocephalus 
of the European eel west of the Faroe 
Islands. A second specimen was taken 
on the west coast of Ireland in 1904 by 
Farran (Holt. E. W. 1909.1). Subse- 
quently numerous larvae were found in 
the northeastern Atlantic. Jacoby (L. 
1867.1-1882.1) believed the breeding 
ground to be off the coast in deep water. 
Schmidt (E. J. 1909.5) found the south 
Atlantic to be devoid of Leptocephali. 
Hjort (J. 1910.1) and Lea (E. 1913.2) 
suggested that the breeding grounc^ 
would be found in the central Atlantic 
between the Azores and the Bermudas. 
Schmidt, from investigations in the open 
Atlantic in the schooner ” Margrethe, 
1913. and with over 500 gatherings made 
for him on board various cooperating 
Danish ships, found that the Leptocephali 
increased in number hut decreased in size 
as he went from Europe toward the West 
Indies. Small sizes were found concen- 
trated in a comparatively small area, ex- 
tending from 22° N. to 30° N. and from 
40° W. to 65° W.; the central portion 
lying about latitude 26° N. or approxi- 
mately equidistant from the Leeward 
Isles and from Bermuda. This is the 
breeding place of the eel. At this P^*^* 
the smallest larx'se were found concentrated 
in considerable numbers. In his most 
recent paper (“The Breeding Places of 
the Eel.” etc. p. 206), Schmidt has sum- 
marized the breeding habits of the eel 
follows: 

••Spawning commences in early spring, las^^ 
to well on in summer. P® tinyjarve^-^ 

mm. long, float in water-layers about 2()^3W 

metres from the surface, in a 
about 20‘> C. The lary« grow 

their first months, and in their ^"xhTv now 
average about 25 mm. in length- jney no 

move up into the up^rmost wa^r- y ^5 
great majority being found A pg itself, 

metres, or at times even at ^ f^rds the 

Then they commence their JO^^ney to^^ras 
Bhores of Europe, aided by the easg^a d mov^ 
ment of the surface-water itaelf. . ^Xe'western 
first summer, thp are to befound in ^ 

Atlantic (west of 50 lonf. W,). g length 

summer they have attain^ an 
of 50-55 mm., and the bulk are ^w in h 

tral Atlantic By the third are 

arrived off the coastal banks of E P 
now full-grown, a^er^ng about 
length, but still retaining the ^Fthe autumn 
shaped larval form, j^^be cour meta- 

and winter, they undergo the re f 
morphosis which them theu^hape 

and brings them to the elver jj. 

thev move in to the shores and 
up rivers' and »;atercourses ?ve^he^re. 

The eels utilise their sojourn of their 

feed and grow big. but the durauon 
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stAy here varies greatly, accordjng to sex. cli- 
mate and quantity of food, ranging from about 
5 to about 20 years or more. All the large eels 
are females; the males seldom exceed 45 cm. 
in length." 

The Leptocephalus of the American eel 
{AnguiUa rostrata) was first described by 
Eigeiimann & Kennedy (1902.1) as L. 
graasi. It is distinguished from that of 
the European eel (A . tuloaria) by the 
smaller number of myomeres, and in the 
adult by the smaller number of vertebi«. 

Schmidt found that the breeding 
grounds of the American species lie along 
the entire range north of the West Indies, 
with their central portion lying west and 
south of the central breeding grounds of 
the European eel. Therefore the two 
grounds overlap and the lars^ae of the two 
species are intermingled in the mid- 
Atlantic. Schmidt says (Phil. Trans. 
Roy. Soc. 1922, p. 204): 

“ How do the masses of larvae in the 
western Atlantic sort themselves out. to that 
those individuals which belong to AnQuUla vul- 
0 <iT \8 ultimately find themselves in Europe, 
while those of Anguilla roatrata ‘ land ’ on the 
shores of America and the West Indies? ’’ 

“ In the main, the question is no longer 
difficult to answer. In the case of the American 
eel, the pelade larval stage is terminated in 
about one year; consequently the larvae have 
not time to make the journey to Europe, the 
distance being more than they can cover in that 
period. It is otherwise with the European eel, 
which takes nearly three times as long over its 
larval development, as a result of which prac- 
tically all of them are far away from the western 
(American) portion of the Atlantic when the 
time comes for them, as elvers, to seek the 
coasts." 

Young eela (elvers), during their ascerU of 
streams, will follow up the smallest trickle 
of water. The following papers record the 
obstruction of water pipes in this way. 
Bean, B. A. 1892.3; Bishop, W. L. 1908.1; 
Nye, W. 1883.1. 

Capture of adult eels in the open sea. 
Cligny, A. 1912.1, .6; Vaillant, L. L. 
1898.3,.5. 

Marking experiments, chiefly in Finland, 
with adult eels to determine the rate of sea- 
ward migrations. Nordqvist, O. F. 1903.3, 
.6, 1904.1, .2,.3; Schneider, G. 1904.10. 
lfK)5.9, 1908.4; Trybom, F. & Schneider, 
G. 1908.1..2,.3. 

Sexes of the Eel 

Because of the location of their breed- 
ing ground, the capture of sexually mature 
eels has been infrequent. The following 
historical resume, with necessary inser- 
tion of citations, is quoted from Schmidt 
(E. J. 1906.1, p. 138). 

" The Italian Mondini (C. 1783.1) first de- 
scribed the ovaiv or female genital organ of the 
eel in 1777, and the Dane O. F. MQller inde- 
pendently in 1780. The correctness of the de- 
termination was confirmed in 1838 by the Ger- 
man Rathke (M. H. 1838.1), who later in 1850 
(1850.1) further described a female eel. in the 
ovary of which he could detect eggs 1 /lO milli- 
meter in diameter. Between Mondini’s dis- 
covery in 1777 of the female genital organs and 
the discovery of the male organs a period of a 
hundred years elapsed. The reason for this may 


be found partly in the fact, that no one had 
noticed the peculiarity that the male eels are 
considerably smaller than the females, and the 
males were consequently being sought for 
amongst the large eels without result. In 1874 
the Austrian Syrski (S. 1874.2, 1875.1, .2, 1876.p 
first described the male organ of the eel, and this 
has very often in consequence been called 
‘ Syrski’s organ,' or on account of its fold-like 
appearance the ‘ lobed organ.’ Syrski ® 
servations were later confirmed and amplified 
by a number of observers in various countries. 

Other papers recording male or female 
eels; relating to the state of their reproduc- 
tive organs, or dealing with their sexual 
dimorphism. ★Balsamo-Crivelli, G. & 

★ Maggi. L. 1872.1, .2, 1873.1; Barfod, 
H. 1902.4; Calderwood, W. L. 1893.2; 
Cattie, J. T. 1880.1; Cunningham, J. T. 
1895.9; Freud, S. 1877.1; Feddersen. A. 

F. 1893.1, 1894.1; Giaconami. E. 1908.1; 
Gill. T. N. 1881.3; H. 1893.1; Hermes. 
O. 1880.2, 1881.1; Joly de Sailly, - 1907.1; 
Kingsley, J. S. 1879.1; Lepori, C. 1883.1; 

★ Mazza, F. 1912.1. 1913 . 1 ; Mobius, K. 
A. 1887.1; Miinter, J. A. 1873.1; Pack- 
ard, A. S. 1879.2; Packard. A. S. & Kings- 
ley, J. S. 1879.1; Pavesi, P. 1880.1, 
1887.2; Putnam, F. W. 1878.1; Rauber, 
A. 1875.1; Ritaema, C. 1875.1; Robin, 
C. P. 1881.1; Ryder, J. A. 1^-5; 
Sawyer. J. G. 1879.1; Schmidt. F. 
1874.1; Trybom, F. 1902.3; Schluesser, 

G. Add. 1848.1; Anon. 363. 
Hermaphroditism a Ercolani, G. B* 

1871.1, 1872.1,-2: Nardo, G. D. 1871.2; 
Anon. 7. 

Various Leptocaphali 

Occurrence of Leptocephalus brevirostris, 
larval form of the European eel, in waters 
of the North Atlantic and about the British 
Isles. Bowman, A. 1913.1; Herdman, 
W. A., Scott, A. & Johnstone, J. 1899.1; 
Hillas, A. B. 1910.1; Hjort, J. 1910.1; 
Holt. E. W. 1908.1. 1909.2; Petersen, 
C. G. 1905.1; Schmidt, E. J. 1909.4; 
Lea, E. Add. 1913.1. . .. 

Occurrence of Leptocephalus ^ morrisii, 
larval form of the conger eel, in British 
waters. Cunningham, J. T. 1891.8, 1893.5, 
1895.4, 1897.2; Edwards, T. 1878.1; 
Fulton. T. W. 1904.1, 1905.2; Gilson, G. 
1908.2; Deere, H. V. Add. 1833.1. 

Various papers describtno fiew speexes of 
Leptocephalus, or other taxonomic notes, 
Leptocephali of various regions, etc. This 
list is assumed to be incomplete. Blegvad, 

H. 1913.1; Haast. J. F. 1875.2; KoUiker, 
R. A. 1853.1; Pappenheim, P. 1914.1; 
Peters. W. C. 1859.1, 1865.1; Schmidt, 
E. J. 1910.1; Steindachner, F. 1870.3; 
Storer, D. H. 1848.2; ★Stromman. H. 
1896.1; BelloUi, C. Add. 1883.1; Fac- 
ciolA, L. Add. 1883.1, .2, 1885.1; Schmidt, 
J. 1912.1. 

Oeneral Literature 

The principal literature and the im- 
portant steps in the development of our 
knowledge concerning the breeding habits 
and life history of the eel have been de- 
tailed above. The following citations 
include the great bulk of other references 
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to the life histor>'. breeding and feeding 
habits, migrations, etc. which in general, 
however, do not present original im- 
portant contributions. Most of these 
papers refer to the European eel. 

Text in Danish or Norwegian. Dahl, K. 
1909.5; Feddersen, A. F. 1896.1 : ★Grassi, 
G. B. & Calandniecio, S. 1898 . 1 ; Grieg, 
J. A. 1895.1, 1897.2, 1910.2; Hansen- 
Larsen, C. 1906.1; Leth, F. H. 1882.1, 

1892.1, 1897.1; ★Petersen, C. G. 1895.1, 

1904.1, 1907.1; ★Schmidt, E. J. 1912 . 3 ; 
Willumsen, P. J. 1892.1, 1895.1, 1897.1; 
Anon. 8; Jensen, A. S. Add. 1892.1. 

Text in English. General papers. Cun- 
ningham, J. T. 1902.1, 1910.1; Day, F. 

1889.2, 1890.4; Dean, B. 1912.1; Eigen- 
mann, C. H. 1901.1, 1902.7; ★Fulton, 
T. W. 1890.2; Goode, G. B. 1881.1, 
1882.4; ★Grassi, G. B. 1896.1; Hermes, 

O. 1882.1, 1886.1; ★Holt, E. \V. 1909.1; 
Jacobj', L. 1882.1; ★Johansen, A. C. 
1905.2; Kofoid, C. A. 1908.1; McIntosh, 
W. C. 1885.2; Maill. L. C. 1897.1; 
Murray, J. <fe Hjort, J. 1912.1; South- 
well, T. 1885.1, 1892.1, 1894.1; ★Strub- 
berg, A. 1913.1; Williamson, H. C. 

1895.2, 

Miscellaneous notes in English. Adams, 
A. 1861.3; Atkinson. J. C. 1844.1; 
Baird, S. F. 1872.16, 1873.34, 1878.6; 
Bean, T. H. 1889.13; Blackford, E. G. 
1899.1; Canavan, E. 1893.1; Carlisle, 
A. 1822.1; Carr, J. 1809.2; Cheney, A, 
N. 1899.1; Clarke, S. C. 1876.3; Cobb, 
J.N. 1909.1;. Cornish, T. 1866.2; Fraser, 
J. E. 1891.1; Gill, T. N. 1899.1, 1908.4; 
Hall, T. S. 1905.1; Hopkins. W. 1903.1; 
Keene, J. H. 1881.3; Kershaw, J. A, 
1911.1; Liddell. H. T. 1838.1; Marsh, 
M. C. 1902.2; Osburn, R. C. 1911.2; 
Packard, A. S. 1879.1. .2, .3; Pike, N. 
1880.1; Roosevelt, R. B. 1877.1, 1879.1, 
1880.2; Tilloch, A. 1809.1; Yarrell, W. 
1833.1; Young, A. 1843.2; Brown, A. W. 
Add. 1896.1; Gage, S. H. Add. 1878.1; 
Gibbs, T. Add. 1897.1; Smith, H. M. 
Add. 1913.2. — Pre-LinJiaan references. 

Allen, B. 1698.1; Dale, S. 1699.1; 
Leeuwenhoek. A. 1696.1 ; Wren, C. 1756.1. 

Text in French. Acloque, A. 1894.1, 

1897.1. .2; Blanchard, C. E. 1890.1; 
Blot, M. 1911.1; Brandicourt, V. 1891.1, 
1897.1; Chevrel, R. 1898.1; Cligny, A. 
1897.1; Daleau, F. 1909.1; Dareste, C. 
1875.2; Deslongchamps, J. A. 1835.1, 
1838.2; D\ibois, M. 1875.1; Fauvel, A. 
1873.1; Gandolfi-Hor>'gold. A. 1911.1; 
Gilson, G. 1908.1, Add. 1908.1; Godet, 

P. 1899.1 ; Huard, V. A. 1901.1 ; Joannis, 

L. 1839.2; Jourdain, S. 1889.1; La 

Blanchdre, P. R. 1876.2; Laloy, L. 
1910.1; Lamouroux. J. V. F. 1811.1; 
Maison, E. 1896.1; Moullin du Coudray, 
P. R. 1876.1: Nansouty, M. 1907.1; 

Olivier, E. 1910.1; Riviere, - 1840.1. 
1841.1 : Roule, L. 1909.3, 1911.4; Schaeck, 

M. 1894.1; Selys-Longchamps, M. E. 
1873.1; Trevelyan, W. C. 1841.1; Vail- 
lant, L. L. 1889.2, 1890.2; Varigny, H. 
C. 1897.2; Bougon, — Add. 1899.1. 


Text in German. General papers. Bal- 
samo-Crivelli, G. & Maggi, L. 1872.2; 
Ehrenbaura, E. 1907.1, .2, 1911.2, Add. 

1913.1, .14, Add. 1914.1; Franz, V. 

1908.3, 1910.10, Add. 1913.1; ★Grassi, 

G. B. & Calandruccio, S. 1897.2, 1898.2; 

Kaup, J. J. 1856.6; La Motte, F. 1893.1; 
Leonhardt, E. E. 1902.2; Linstow, O. 
1900.1; Nilsson, S. 1861.1; Pintner, T. 
1908.1; ★Schmidt, E. J. 1911 . 2 , 1912 . 6 ; 
Simroth, H. R. 1915.1; ★Walter, E. 
1910 . 2 . — Old conceptions of reproduc- 

tion of eel. Paulus, - 1896.1; Schubert, 
0.1902.1; TroschebF.H. 1875.1; Dobel, 

H. Pre-Linn. 1746.1; Fahlber-g, A. Pre- 
Linn. 1754.1. 

Miscellaneous notes. Text in German. 
Becker, G. 1903.1; Bellini, A. 1901.1; 
Braess, M. 1908.1; Bodin, T. 1878.1; 
Brandes, G. 1898.1; Brandt, K. 1898.2, 
1905.1; Buxbaum, L. 1892.2; Dallmer, 
E. 1878.5; Fechner, C. A. 1864.1; Finn, 
W. 1878.3; Frenzel, J. 1897.2; Greve, - 
1874.1; Grube, A. E. 1875.2; Hermes, 
O. 1880.1, .4, 1882.2; Imhof, O. E. 1896.1; 
Jacoby, L. 1880.2; Jarvd, T. H. 1909.2; 
Kaumann, - 1878.1; Knauthe, K. 1896.3; 
Koenig, A. F. 1898.1; Krause, E. 1897.1; 
Krebs, W. 1911.2, 1912.1; Landois, H. 
1868.1; Linden, M. 1905.1 ; Lindenhain, 

G. 1880.1; Lorenz, P. 1896.1; Lubbert, 

H. O. 1908.2; Luehe, - 1897.1; Luhe, 

M. 1908.1; Luning. - 1865.1; Mel- 
sheimer, M. 1876.1, 1877.1; Miillcr, A. 
1874.1; Muller, C. 1911.1; Nehrkorn, 
A. 1880.1; NickJas, C. 1879.1; Pauly, 
A. 1880.1; Pietschmann, V. 1908.1; 

Reichard, A. O. 1911.1; Schlesinger, F. 
W. 1900.2; Schmidt, I'ranz. 1878.1; 

Schultz, C. 1911.1; Schweder, G. 1908.1; 
Seelig, F. W. 1897.1; Seidlitz. G. 1878.1; 
Seligo, A. 1904.1, 1906.1; Siebold, C. T. 
1882.1; Spengel, J. W. 1899.1; St^ 
mann, — 1878.1; Steuber, N. J. I^Oo.l, 
Strombeck, - 1876.1; Trost, J. 1865.1; 
Ubisch, L. 1911.1; Voltzkow, A. 1890.1; 
Zenk. F. 1891.1; ZurMuhlen, M. 19U.20; 
Anon. 1, 2, 6. 12. 89, 91, 245, 246. 334. 
400, 401, 558, 562, 567, 611. 643, 644. 
645. 647, 648, 782; Blochmann, F. Add. 
1898.1 : Christopher, H. Add. . . 

Text in Italian. Amoretti. C. 

Bellini. A. 1908.1 ; Canestrini. G. 187^ -' 

★ Facciol^, L. 1893.1-1897.4, J^Ol.2- 
1903.1; Garbiglietti, A. 1872.1;. ^Grassi. 

G. B. 1887.1, 1910.1; ★Gr^si, G. B. 
Calandruccio, S. 1894.1, 1897.3, 

Mazza, F. 1912.1, 1913.1; Nardo. G. U. 
1871.2; Predieri. P. 1872.1; R>cci. O. 
1902.1; Sanzo. L. 1905.1; Spallanzani. 

L. 1826.1, 1832.1; Supin^ K 
Tigri, A. 1872.1, .2; Torossi, G. B. 

Voltolina, V. 1902.1; Vincenzio di Eu 

genio, V. Add. 1902.1; ^ 

Pre-Linn. 1717.1; Redi. F. Pre-Linn. 

1684.1. j>. .1 Wall 

Text in various language^ «72 6* 

H. C. 1873.1: Harting P- l|65-4. 1872^6. 

1875.4, .5; Hoek. P. P. 1908.1. ^ 

C. M. 1903.1; . il>S: 

Breemen, J. P. Add. 190o.i. . 

Grotrian. - 1898.1; ★Jarvn, T. H. 19Uy.i. 
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Levander, K. M. 1897.1. — Icelandic. 

Ssmundsson, B. 1911.1; Olavsen, O- 

Add. 1783.1. — Latin. Hohnbaum- 

Homschuch, R. 1842.1; Monti, G. 

1783.1, .2; Schneider, J. G. 1782.1. — 

Early references in Pre-Linncean section 
{Latin). Camerarius, J. R. 1624.1, 1683.1; 
Eisner, J. G. 1670.1; Jacobaeus, O. 
1680.3; Langius, C. 1688.1; Leeuwen- 
hoek, A. 1697.1; Matthaeus. 1673.1; Paul- 
lini. C. F. 1689.1; Vallisnieri. A. 1712.1. 
— Polish. Sniezek, J. 1909.1; Anon. 
625. — Swedish. Drew’sen, C. 1837.1; 

Grotrian, - 1898.1; Levander, K. M. 
1906.4; Lonnberg, A. J. 1895.5, .7; Pal- 
m6n, J. A. 1904.1-1911.1; ★Schmidt, J. 
Add. 1912.1; Geer, C. Pre-Linn. 1750.1. 


Taxonomy 

Classification of species of Anguilla and 
their distribution throughout the world. 
★Schmidt. E. J. 1909.2..3..6, 1914.2. 

— Proper scientific ruxme of the American 
eel, Anguilla rostraia. Bean, B. A. 1909.1; 
Clark, Austin H. 1903.1. — Absence in 

Danube, causes. Lohr, A. 1902.1. — Indo~ 
Pacific species of Anguillidce. Weber, M. 
C. 1912.1. 


OTHKB OENERA OF THE 
ANaUlLLID.S 

Conger (Sea Ee^. For a map showing 
the geographical distribution of the genus 
Conger, see Meek, A. 1916.1 (p. 160). 

Numerous references to the Leptocephali 
of the Conger, formerly confused with 
larval stages of the common eel, unit be 
found above under Anguilla. 

Moringua and allies. Distribution. 
Gill, T. N. & Smith, H. M. 1900.1, .2. 

Murtenesoz. Taxonomy based on os- 
teological characters. Gill, T. N. 1891.10. 

Ophichthys {Snake Eel). — Natural 
historg notes. Abt, F. N. 1789.1; Ahl. J. 
N. 1789.1, 1801.1; Bellotti, C. 1890.1; 
Persoon, C. H. 1801.1. — Nomenclature. 
Jordan. D. S. & Gilbert, C. H. 1883.22, 


Family Nemichthyidsa 

Structure and classification. Gill, T. N. 
& Ryder, J. A. 1877.1; Roule, L. 1910.4. 

Nemichthys {Snipe Eel) . Structure and 
taxonomy. Adams, A. 1861.3; Brandt, 
J. F. & Lowe, R. T. 1854.1; Jordan, D. 
S. & Gilbert, C. H. 1880.15; Roule, L. 
1910.1. 

Family Synaphobranchids 

Taxonomy, b<xsed on osteological char-' 
acters. Gill, T. N. 1891.13. 

Family Saccopharyngidse 

Taxonomy and nomenclature. Gill, T. 
N. & Ryder, J. A. 1885.1; Regan, C. T. 
{Lyomeri) 1912.3; GUI, T. N. Add, 
1884.7. 

Eurypharynz and Oastrostomus. 

Structure and taxonomy. GUI, T. N. & 
Ryder, J. A. 1884.2..3; Gill. T. N. Add. 
1884.7; Vaillant, L. L. 1882.1. 


Saccopharynz. Taxonomy and de- 
scriptions. Girard, A. A. 1895.1 ; Mitchill, 
S. L. 1824.2, 1825.3. 

Family Mursnides 

Murisna. Natural history notes. Car- 
rington, J. T. 1876.2: Grassi, G. B, 1910.1; 
Holt, E. W, Add. 1897.5. 

SUB-ORDER HAPLOMI 

Taxonomy. — General account. Jordan, 
D. S. 1885.11. — Synopsis of characters. 
Starks, E. C. 1904.3. — Revision, African 
species. Boulenger, G. A. Add. 1909.1. 

Family Galaziidee 

For maps showing the distribution of the 
Galaxiidce, see Boulenger, G. A. 1904.7 
(p. 607), and Meek, A. 1916.1 (p. 146). 

Taxonomy. — New Zealand forms. 
Clarke. F. E. 1899.1. — Revision. Regan, 
C. T. 1905.14. 

Galazias. Taxonomy and distribution. 
Ogilby, J. D. 1896.4; Macleay, W. J. 
Add. 1881.1. — Geographical distribution. 
Boulenger, G. A. 1902.15. 

For burrowing habits, see under Aesti- 
vation. 

Keochanna. Natural history and oc- 
currence. Gunther, A. C. 1867.7. — In 
New Zealand. Gunther, A. C. & Hector, 
J. 1867.1; Fitzgerald, G. G. 1873.1; 
Vollams, S. E. 1873.1. 

Family Haplochitonidse 

For a map showing the geographical dis- 
tribution of the Haplochitonidoe, see Meek, 
A. 1916.1 (p. 146). 

Prototroctes. Natural history and dis- 
tribution in Australia. Stead, D. G. 1903.1. 

Family Enchodontidaa 

Structure and classification of these Cre- 
taceous fishes. Woodward, A. S. 1889.2. 

Family Esocido 

For maps showing the distribution of the 
Esocidae, see BoxUenger, G. A. 1904.7 (p. 
610), and Meek. A. 1916.1 (p, 180). 

Taxonomy; North American species. 
Cope, E. D. 1869.3. — Canada. Prince, 
E. E. 1896.2. 

Esoz {Chiefly E. lucius and E. reticulatus) 
{Pike). General treatises. ChoJmondeley- 
Pennell, H. 1865.1; ★Henshall, J. A. 
1903.1; ★Serrane, F. 1908.1; Anon. 446; 
Kendall, W. C. Add. 1887.1. 

Natural history, popular accounts, etc. 
Text in English. Ayres, W. O. 1849,6; 
Badham, C. D. 1853.2; Bean, T. H. 
1911.18; Brougham, W. H. 1879.2; 
Cheney, A. N. 1896.4, Add. 1893.1, 
1898.2; G., - 1876.2; Hewitson, J. 

1877.1; Keene, J. H. 1879.5; Robertson, 
D. 18^.2; Anon. 447. — Tenacity of 

life. Prune, W. C. 1876.1. — In soli 

water. Todd, F. 1877.1. 

Natural history. French. Acloque, A. 
1900.2; Carbonnier, P. 1867.1; Du- 
breuU, E. 1870.1; Sauvadon, G. 1868.1; 
Snickt, L. 1896.1. 
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Xatural history. German. Buren, A. 
1897.1; Dallmer, E. 1877.2; G., L. 

1875.2; Leonhardt, E. E. 1905.13; 
Lindes. L. 1880.10; Muller, - 1877.1; 
Schopf, J. D. 1784.1; Spohrer, - 1897.1; 
Ule. \V. 1897.1. 

Natnral history. Various languages. 

— Danish. Sauvadon, G. 1870.1. — 

Dutch. Pollen, F. P. L. 1871.4. — Finnish. 
Lyden, K. 1893.1; Sandman, J. A. 
1894.6. — Hungarian. Grubiczy, G. 

1876.1. — Italian. Supino, F. 1909.2. 

— Latin. Camerarius, J. R. Pre-Linn. 

1624.1. 

Growth, age and size. Clark-Kennedy, 
A. 1867.2, 1868.1, 1879.1; Surbcck, G. 
1904.6; Anon. 28, 464; Sturtevant, E. 
L. Add. 1871.1. 

Taxonomy and nomenclature. — Ameri- 
can species. Ev'ormann, B. W. 1898.3; 
Gill. T. N. 1896.3; Meek, S. E. & New- 
land. R. G. 1886.2; Milner, J. W. 1876.2. 

— Varieties. Knauthe, K. 1902.2. 

Esox masquinongy (Muskallunge). 
Natural history notes, miscellaneous ac- 
counts, etc. Ayres, W. O. 1852.2; Cheney, 
A. N. 1896.4; Desrochers, J. E. 1895.1; 
Evcrmann, B. W. 1902.21, 1906.2; Stock- 
well, G. A. 1875.1, 1883.1; Bean, T. H. 
Add. 1908.1. 

Nomenclature; vernacular names. Arm- 
strong, J. O. Add. 1904.1; Chambers, 
E. T. Add. 1904.1, .2; Henshall, J. A. 
Add. 1904.1. 

For the various spellings of the name of 
this fish, see Ida M. Mellen “ Twenty four 
wavs of spelling the name of a fish [Mus- 
kaUunge].” Bull. N. Y. Zool. Soc., 1917, 
vol. 20, p. 1558. 

Esox. Fossil forms in — India. Fal- 
coner, H. 1868.1. — Thuringia, Richter, 
R. 1879.1. — Miocene of Baden. Winkler, 
T. C. 1861.1. 

Umbra (Mud Minnow). Natural his- 
tory. ★Gill, T. N. 1904.7; Herman, O. 
Add. 1882.1; K^roli, J. Add. 1882.1. — 
Mistaken for Fundulus. Carbonnier, P. 
1874 1. — Differentiated from Fundulus. 

Gill, T. N. 1906.2. 


Dallia. 

1886.1. 


Family Dalliidee 

Natural history. Turner, L. M. 


Family Scopelidee 

For the structure and functions of the 
phosphorescent organs of these fishes, see 
under Luminosity and Phosphorescence. 

Structure and taxonomy. ★Liitken, C. 
F (Arctic Seas) 1876.1 (viii), (Synopsis) 
1892 l; ★Gilbert, C. H. 1906.1. 1908.1, 

1911.1, (Japan) 1913.2. — Of fossil forms. 
W^oodward, A. S. 1889.2. 

Myctophum. Taxonomy; synopsis. 
★Braucr, A. 1904.2. 


Paralepis. Occurrence in — Mediterra- 
nean. Bellotti. C. 1878.1. —Cc^wall. 
Dav F. 1883.7. — New Jersey. Fowler, 
H. W. & Phillips, R. J. 1910.1. — Wash- 
ington. Jordan, D. S. & Gilbert, C. H. 
1880.17, 


Prymnothonus. Taxonomy; review. 
Dollo, L. 1907.1. 

Scopelus. Taxonomy and distribution. 

— On British coast. Clarke, W. Branwhite, 
1838.1; Edwards, T. 1863.1. — Sicily 
and the Mediterranean. Facciol^.L. 1882.2; 
Raffaele, F. 1889.1; Risso, A. 1820.1. 

— Synopsis of species, Irish Atlantic slope. 
Holt. E. W. L. & Byrne, L. W. 1911.1. 

— China. Steindachner, F. 1867.5 (iv). 


Family Synodontidss 

Taxonomy; review of the Lizard fishes of 
Japan. Jordan, D. S. & Herre, A. C. 


1907.2. 

Synodus. Taxonomy; review, American 
species. Meek, S. E. 1885.2. 


Family Alepidosauridss 

Alepidosaurus (Plagyodus) . Nat- 
ural history. Evermann, B. W. 1899.3. 
— History and taxonomy. Gunther, A. 

C. 1860.1, 1867.8. 1901.1. 

Occurrence — on California coast. Hart- 
ley, F. 1895.1. — at N ew Zealand. Hutton. 
F. W. 1902.2. — at Madeira. Johnson, 

J. Y. 1862.2. — off Gloucester, Mass. 

Oakes, O. H. 1877.1. 


Families Cetominidse and 
Rondeletiidee 

Taxonomy. Goode, G. B. & Bean, T. 
H. 1894.1. 

Family Chirothricidfie 

Taxonoiny, Cretaceous of Germany and 
Syria. Woodward, A. S. 1889.2. 

Family Kneridse 

Taxonomy. Gill, T. N. 1903.1. 


Group Microcyprini 

mprising Amblyopsid® and Cypnnodontid® 

':iassification. Regan, C. T. 1911.15. 
Family Cyprinodontid® (PcBciliid®) 

f’or ovaridn reproduction in Pceciludw, 

Viviparity, under ^^PJoducUon 
J’or maps showing the distribution of the 
prinodontidce, see Boulenger O. A- 

)4.7 (p. 617), and Meek, A. 1916.1 

7e^}al treatise. ★Gaiman. S- 1895.1. 
Natural history. Briining, 

.eljanenko, P. E. 1908.2; Peter. J. 

i T N* 1895*4, 

omenclcUure . Oillp ^ • 

* IITf: 1868.1 

rdan, D. S. & ’ V 1844.1* — 

-lerol paper. Muller, • „ g — Re- 

co. Steindachner, F. 1863.2^ ^ 

,, African species. Boulenger, . 

. 1909.1. Natural 

^Mortimer, J- 
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1839.1; Steward, - 1895.1; Dow, J. M. 

1861.1, Add. 1861.1. 

For the peculiar structure of the eye of 
Anableps, see under Eye. 

Cimolebias, Pterolebias, audRivulus. 

Taxonomy; revision. Reean, C. T. 1912.19. 

Fundulus. Xatural history. Nichols, 
J. T. 1912.6. — Color variety. Fischer, 

H. 1910.1. 

Jenynsia. Taxonomy; revision. Regan, 
C. T. 1913.16. 

Lebias. Natural history, L. calaritana. 
Mazza, F. 1897.1. 

Fossil forms, structure and taxonoiny. 
— Tertiary. Agassiz. J. L. 1832.2. — Ter- 
tiary of Germany. Meyer. C. E. 1831.1; 
Munster, G. 1836. 1. — Miocene of Ger- 

many. Winkler, T. C. 1861.1. — Oligo- 
cene of Germany. Winkler, T. C. 1880.3. 

Orestias. Occurrence in Andean plateau, 
natural history and taxonomy. Houlenger, 
G. A. 1902.4: Evemiann, B. W. & Rad- 
cliffe, L. 1909.1; Pellogrin, J. 1904.7, 
1907.10. — See also C. H. Eioenmann in 
Copeia, 1920, no. 89, pp. 103-105. 

Phallostethus. Structure and classifi- 
cation. Regan, C. T. 1913.14. 

Sub-family Poeciliinas 
Nomenclature. Rachow, A. 1914.10. 
Taxonomy; revision. Regan, C. T. 
1913.18. 

Gambusia. Natural history. Duges, 
A. 1902.1; Kuntz, A. Add. 1914.2. 

Oirardinus. Taxonomy; review. Iher- 
ing. H. 1883.1. 

Molliensia. As male of Peecilia multi- 
lineata. Agassiz, J. L. R. 1858.5. 

Poscilia. Natural history. Bruning, C. 
1903.3; Heckel, J. J. 1848.1. 

Fossil forms in Miocene of Baden. 
Winkler, T. C. 1861.1; Woodward, A. S. 
1898.6. 

Family Amblyopsidee 

The Cave-fishes 

For a map showing the distribution of the 
Amblyopsidee, sec Meek, A. 1916.1 (p. 
184). • 

For other fishes unlh degenerate eyes, see 
Blind fishes of the Caves. 

Various notes on Amblyopsidee. Eigcn- 
mann. C. H. 1899.1, .4, .5. .8, 1900.1,-2; 
Forbes, S. A. 1882.1; Girard, C. F. 

1888.1. . 2; Putnam, F. W. 1872.1, .2, 

1875.1.. 2. 

Revisions of the Amblyopsidee, with litera- 
ture. ★Cox, U. O. 1905.1; ★Eigonmann, 
C. H. 1909 . 2 ; Putnam. F. W. 1872.10. 

AmblyopsiB. Ear and hearing. Eigen- 
mann, C. H. & Yoder, A. C. 1899.1; 
Payne. F. 1909.1; Wyman, J. 1854.5. 

Bye, anatomy and development. ★Eigen- 
mann, C. H. 1899.7, 1900.4, 1901.2, 

^09.2, Add. 1898.1. 1900.1; Eigenmann, 
C. H. & Denny, W. A. 1899.1; Tell- 
kampf, T. A. 1870.1; Wyman, J. 1851.1, 
1854.5. — Reactions to light. Payne, F. 

1907.1. — Brain, optic lobes and tracts. 

Ramsey, E. E. 1901.1, 1909.1. 


Smaller papers on Amblyopsis; records, 
remarks, notes, popular accounts, etc. 
Aga.ssiz, .1. L. 1847.3, 1851.1; Baird, S. 
F. 1871.27; Bantu, A. M. 1907.1; Blatch- 
ley, W. S. 1896.1; Cope, E. D. 1871.5; 
Garman, H. - 1892.1; Hahn, W. L. 
1908.1; Moequard, F. 1908.1; Schreit- 
miiller, W. 1915.2; Taylor, J. E. 1873.1; 
Thompson. W. 1844.1; Wilson, J. 1854. 1; 
Wyman, J. 1843.1; Anon. 248. 

Chologaster (.4n eyed member of the 
Amblyopsida:) . Agassiz, J. L. 1853.6; 
Eigenmann, C. H. 1899.3; Putnam, F, 
W. 1880.1. 

Troglichthys rosae {Eigenmann) (A 
markedly degenerate. .Amhlyopsid from 
caves of Missouri). Eigenmann, C. H. 
1897.3. 1899.2; Garman. S. 1889.1. 

Typlichthys subterraneus {Girard) 
{An .Amhlyopsid from Kentucky caves). 
Eigenmann. C. H. 1899.2; Girard, C. F. 
1859.2; 1888.1,. 2; Putnam, F. W. 

1872.1, .2, 1875. 1. .2. 

Family Stephanoberycidae 

Original description. Gill, T. N. Add. 

1884.2. 

Family Percopsidee (Salmopercse) 

For a map showing the di.dribution of the 
Percopsidre, see Meek, A. 1916. 1 {p. 184). 

Taxonomy. Eigenmann, C. H. {Pacific 
slope, V. S. A.) 1892.9; Regan, C. T. 

1911.3. 

SUIVORDER HETEROMI 

Taxonomy; revision. Goode, G. B. & 
Bean, T. H. 1894.3. 

Family Dercetidsd 

Structure and taxonomy, Cretaceous. 
Woodward, A. S. 1889.2. 

Family Halosaurid® 

Taxonomy. Gill, T. N. 1889.2. 

Family Notacanthidae 

Taxonomy. Blcekcr, P. {Sunda-Molucca 
Archipelago) 1850.4; Gill, T. N. 1889.4. 

Family Fierasferidae 

Fierasfer (Echidion, Lefroyia, Ozy- 
beles, si/ns.). General treatise. ★Emery, 

C. 1880 . 1 , . 2 . 

Natural history, including refere^ices to 
symbiotic habits and larval forms (Bn- 
cheliophis and Vezillifer). Costa, A. 
1871.2; Emer>'. C. 1879.1 (iii), 1879.2 (i); 
Kaup, J. J. 1856.4, 1860.4; Putnam, F. 
W. 1874.4. — For association with echino- 
derms, pearl oysters, and tunicates, see also 
under Commensalism and Symbiosis. 

Occurrence. — In East Indies. Bleeker, 
P. 1851.18, 1854.17. 1858.14. —In Nor- 
wegian waters. Collett, R. 1882.1. — In 
Scotland. Edwards, T. {Banff) 1863.2; 
Sim, G. {Aberdeen) 1883.3. — In Ireland. 
Thompson, W. 1837.1. 

SUB-ORDER CATOSTEOMI 

"Limits and contents” of the group. 
Boulenger, G. A. 1901.15. 
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DIVISION SELENICHTHYES 

Family LamprididsB 

Taxonomy. GUI, T. N. 1903.8; Regan, 
C. T. 1907.11. — Australian forms. Ker- 
shaw, J. A. 1913.1. 

Lampris. Natural history. Fulton, T. 
W. 1901.1, 1902.1, 1903.2; Holten, H. S. 
1902.1; Katuric. M. 1902.1; Morton, 
A. 1897.1; Shufeldt, R- W. 1893.2. 

Occurrence. — on British coast. Clarke, 
J. B. {Shetland) 1905.1; Cornish, T. 
{Cornwall) 1865.1; Gray, J. E. 1861.2. 
— in California. Evermann, B. W. 

1896.2. — on Dutch coast. Lidth de Jeude, 

T. W. 1889.1. — on Murman Coast. 

Lonnberg, A. J. 1900.4. — in New Zeo" 
land waters. Waite, E. R. 1899.2. — on 
the Grand Banks. Jordan, D. S. Add. 

1889.2. 

Taxonomy and relationships. Boulenger, 
G. A. 1901.15; Briinnich, M. T. 1788.2; 
Retzius, A. J. 1799.1; Gill, T. N. Add. 
1903.4. — Earliest description. Morti- 

mer, C. Pre-Linn. 1750.1. 

DIVISION HEMIBR.\NCHII 

Taxonomy; — Synopsis. Gill, T. N. 

1885.3. — Review, Japan. Jordan, D. S, 
& Starks, E. C. 1903.4. — Fossil forms. 
Woodward, A. S. 1889.2. 

Family Gasterosteidse 

The Sticklebacks 

For a map showing the geographical dis- 
tribution of theGa.^terosteidee, see Boulenger, 
G. A. 1904.7 (p. 631). 

Taxonomy. — Review; American spe- 
cies. Eigenmann, C. H. 1887.2. — Nova 
Scotia. Girard, C. F. 1857.5. 

Fossil forms. — In Pleistocene of 
Nevada. Hay, O. P. 1907.1. — Ta-xonomy. 
Jordan, D. S. 1907.3, 1908.2. 

Gasterosteus. Natural history notes, 
popular articles, etc. Borc6a, J. 1904.4; 
Forbes, H. O. 1897.2; Leonhardt, E. E. 
1907.2; Lonnberg, A. J. 1898.2; Luhe, 
M. 1911.1; Martens, E. 1871.1; O., - 

1830.1; Ramage, J. 1825.1, 1826.1; 
Salm-Horstmar. W. F. 1860.1; Schulze. 
L. 1915.3; Seligo. A. 1901.1; Sprenger. 
W. 1901.4; ★Swinnerton, H. H. 1907.1; 
Anon. 320, 430, 459, 509; Holt. E. W. 
Add. 1893.2; Kendall, W. C. Add. 
1902.1; Arderon, W. Pre-Linn. 1748.2; 
Westbeck, Z. Pre-Linn. 1754.1. 

Taxonomy. — Revisions. Regan. C. T. 
1909.15; Sauvage, H. E. 1874.5. — 

Species of Ireland. Thompson, W . 1841.4. 

Variability and variations. Bonizzi, P. 
1869.2; Boulenger, G. A. (in lateral 
shields) Day. F. 1878.3; Harting, 

P. 1878.4; Lunel. G. {of diagnostic char- 
acters) 1882.1; Mourgue, M. 1901.3. 

For a map showing the distribution of 
members of the genus Gasterosteus, see 
Meek, A. 1916.1 (p. 188). 

Pygosteus. Review East Asian forms. 
Berg, L. S. 1907.12. 

For a map showing the geographical dis- 
tribution of species of the genus Pygosteus, 
see Meek. A. 1916.1 (p. 190). 


Spinachia. Natural history. Petersen, 
C. G. 1893.5. 

For a map showing the distribution of 
Spinachia, see Meek, A. 1916.1 (p. 194). 


Family Aulorhynchidse 

For a map showing the geographical dis- 
tribution of the Aulorhynchidoe, see Meek, 
A. 1916.1 (p. 194). 

Taxonomy. Gill, T. N. 1863.12. 


Family Centrlscidse 

Macrorhamposidae, syn. 
Taxonomy; synopsis. Regan, C. T* 
1914.10. 

Centriscus (Macrorhamposus) 

{Snipe-fish). Natural history and oc- 
currence. Emery, C. 1879.2 (5) ; Kiinstler, 
J. & Chaine, J. 1906.1; Rodier, E. 1898.1. 
— On French coast. Brasil, L. & Gadeau 
de Ker\'ille, H. 1905.1. — On Chilean 

coast. Delfin, F. T. 1899.4. — In Irish 

waters. Patterson, R. 1906.1. — In 

Florida waters. Smith, H. M. 1904.7. 

Taxonomy. — Revision. Weber, M. C. 
1909.3. 

Family Amphisilidse 

Amphisile. Taxonomy and occurrence. 
Hilgendorf, F. M. 1884.1; Liitken, C. I. 
{synopsis) 1865.1. — Palau Is. Macleay, 
W\ 1879.3. 


Group Lophobranchii 

(Hippocampids and Syngnathids) 

Natural history. Duncker, G. 

[arting, P- 1872.5; Noll, I. C. 1879.1; 
ograf, N. V. 1901.4. ... 

Taxonomy. Cope, E. P' 1 
. N. 1896.2; Hollard. H. L. iSoO.l, 
Kaup. J. J. 1853.1. 1856 . 2 ; Nardo, G. 

). 1842.1. — Review, Japan. Jordan,!.^. 
o Cl I T r\ 1 oni 1 1 


Family Syngnathid® 
Pipe-fishes and Sea-horses 
ixonomy —of Genera. ★Duncker, G. 

1.1. — Australian forms. 

1909.1. —Indian forms. 

1910.1. — Synopsis; westerr^ .\ortn 

rica. Gill, T. N. 1863.24. 

Heincke, F. 1880.1. - 

rican species. Swam, J. 

ippocampus {Sea-horse). 
ry notes; miscellaneous <^ounts de 
Hons, etc. Baird. S. F- 1872J7. 
. P. 1867.3; Brittain. T. 873.1. 

, L. 1863.1; ★Gill, T. N- 
Je, G. B (on 

,.8; Hutchinson, T. N. lo73. • ^ 

T? W 1895.1; Anon. 499. 

: %Lsile organ in Hippocampus. 

Anon ' 7 T 0 ; 

fett, T. Pre-Lmn. 1634.1. 

aroohiB Natural history, ’ 

aropms. smith. John A. 

/rcW. Ba.Tett-Ham. - 
G.E. 1892.1. —Pelagxc form. Ever 
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mann, B. W. & Kendall, W. C. 1908.1. — 
In Finland. Nordqvist, O. F. 1899.8. 

— Off British coast. Holt, E. W. L. & 

Byrne, L. W, 1904.1. — Off Scotland. 

Young, W. S. 1863.1. 

SUB-ORDER PERCESOCES 

Structure and taxonomy, fossil forms. 
Woodward, A. S. 1889.2. 

Family Scombresocidse 

Taxonomy. Gill, T. N. 1890.3; Regan, 

C. T. 1911.7. — Dutch E . indies. Bleekor, 

P. 1862.1. — Review, American species. 

Jordan. D. S. & Fordice, M. W. 1887.1. 

— Review, Japan. Jordan, D. S. & Starks, 
E. C. 1903.5. — Revision, African species. 
Boulenger, G. A. Add. 1909.1. 

Phytogeny and ecology. Schlesinger, G. 
1909.2. 

Belone {Gar-fish). Natural history, 
popular accounts, descriptions, etc. Bianchi, 
V. 1907.1; Hutrhinson, H. G. 1904.1; 
Anon. 298. 445; Gill, T. N. Add. 1895.1; 
Martini, F. H. Add. 1775.1; Sehoepf, J. 

D. Add. 1770.1; Jacobaeus, O. Pre-Linn. 

1075.1. 

Ezoccetus (Flying-fish). Natural his- 
tory notes, descriptions, etc. Brown, T. 
1778.1; Lord, W. B. 1860.1. — In Eng- 
land. Murie, J. 1905.1, 1900.1; Patter- 
son, A. H. 1906.2; Stephenson. T. 1894.1. 

Taxonomy; revisions. Bleeker, P. (In- 
dian Archip.) 1860.12; Jordan, D. S. & 
Meek, S. E. (America) 1886.2; ★Liitken, 

C. F. 1874.1 (vi). 1877.1, .3; Woinland, 

D. F. 1856.1. 

For structure of pectoral fins of Exocoetus 
in adaptation for flight, see under Fins, 
paired. 

For flight of Exoccetus, see under Flying 
fishes and their flight. 

Hemlrhamphus (Half-beak) . Natural 
history and occurrence. Andrews, \V. 
1849.3; Gunther, A. C. 1860.3; Malm, 
A. W. 1852.1; Yarrow. H. C. 1872.1. 

— on English coast. Clarke, W. Barnard 
1837.1; Couch, J. 1851.4. 

Tcixonomy. — Revision of species of 
Irdian Archip. Bleeker, P. 1800.10. — 
Synopsis of genera. Gill, T. N. 1864.13. 

— Review, American species. Meek, S. E. 
& Goss, D. K. 1885.1. 

Family Ammodytides 

Taxonomy. Gill, T. N. 1904.6; Regan, 
C. T. 1913.2. — Japanese forms; review. 

Jordan. D. S. 1906.1. 

Ammodytes (Sand-eel or Launce). 
Natural history notes, miscellaneous ac- 
counts, descriptions, etc. Bowman, A. 
1914.1; Cisterna.s, R. 1875.1; ★Fullar- 
ton. J. H. 1894.1; Jourdain, S. 1879.1; 
★ Masterman, A. T. 1895.1; Pybus, W. 
M. 1912.1; Sandman, J. A. 1894.3; 
Schult^n, A. B. 1874.1; Anon. 538; Mar- 
tini, F. H. Add. 1775.1. 

Taxonomy, Finland. Gottberg, G. 

1910.1. 


Family Atherinidae 

Taxonomy. Fowler, H. W. 1903.3; 
Machado de Carvalho, G. 1898.1. — Re- 
view, Japan. Jordan, D. S. & Starks, E. 
C. 1901.3. — Australia. McCulloch, A. 
R. 1912.2. — Madagascar. Pellegrin, J. 
1914.5. — R’es/ern Europe. Roule, L. 

1903.4. 

Atherina. General account, European 
species. ★Bor.siori, C. 1902.2, 1904 . 2 . 

Natural history. Costa, O. G. 1844.2; 
Krause, E. 1902.1. — Ovum. Pagen- 

stechcr, H. A. 1861.1. • — Reared in fresh 
water. Robertson-Proschowski, A. 1907.1; 
Roule, L. 1903.3. 

Chirostoma. Occurrence in — Lake 
Chapala, Mexico. Boulenger, G. A. 
1900.7; Jordan. D. S. 1900.4. —Chile. 
Steindachnor, F. 1890.3. 

Melanotasnia and related species. Tax- 
onomy, Australia. Ogilby, J. D. 1896.3; 
Gill, T. N. Add. 1894.1. 

Menidia (Silverside). Notes on species 
in U nited Stales. Kendall, W. C. 1902.1. 

Family Mugilidse 

Taxonomy. Cuvier, ,G. L. 1830.1; 
Fowler. H. W. 1903.0. — British Guiana. 
Hancock, J. 1830.1. — Revision, Ameri- 

can marine forms. Jordan, D. S. & Swain, 
J. 1885.5. — Australia. Macleav, W. 

1880.4. 

Mugil (Midlet). Natural history notes. 
Carazzi, D. 1913.1; Dannevig, H. C. 
1902.4: Hancock, J. 1830.1; Llovd, W. 
A. 1867.1; Ninni, E. 1909.1. 

Family Polynemidse 

Taxonomy. — Synopsis. Gill, T. N, 
1862.20. — Review, American species. 

Kirsch, P. H. 1890.1. 

Family Chiasmodontidse 

Taxonomy and relationships. Gill, T. 
N. 1883.2. 

Chiasmodon (Swallower). Natural 
history and occurrence. Carte, A. 1866.1. 

— In Madeira. Johnson, J. Y. 1864.1. 

— In Indian Ocean. Smith, H. M. 1901.1. 

— Off Portugal. Wright, E. P. 1808.1. 

Family Sphyrsenidse 

Taxonomy. Bleeker, P. (Indian Arch- 
ipcl.) 1854.6; Fowler, H. W. 1903.0. 

SphyreDna (Barracuda). Taxonomy. 
Review, American species. Meek, S. E. & 
Nowland, R. G. 1885.2. 

Fossil in Tertiary of Tyrol. Meyer. C. 
E. H. 1863.2. 

For a monograph on the Barracuda, re- 
viewing the literature and giving many 
photographic illustrations, see E. W. 
Gudger, “ Sphyroena barracuda; its mor- 
phology, habits and history.” Pub. no. 
252, Carnegie Institution, Washington 
(Papers Tortugas Laboratory, 1918, 55 p. 
7 pis.). 

Family Tetragonuridee 

Tetragonurus. Natural history. Em- 
ery, C. 1879.1 (iv). 
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Taxonomy. Review. Ramsay, E. P. & 
Ogiiby, J. D. Add. 1888.2. 

Family Stromateidse 

Taxonomy. Gill, T. N. 1884.2. — Re- 
view, American species. Fordice, M. W. 
1885.1. — Great Britain. Holt, E. W. L. 

& Byrne, L. W. 1903.3. — Revision. 

★ Regan, C. T. 1902.4. 

Centrolophus (Black-fish). Natural 
history and occurrence — off Massachu- 
setts. Bean, B. A. 1898.2. — in Gulf of 
Naples. Costa, A. 1871.1. — at New 

Zealand. Hutton, F. W. 1904.3. — in 

French waters. Pellegrin, J. 1912.16. — in 
Firth of Forth. Traquair, R. H. 1902.3. 

Cubiceps. Occurrence in Mediterranean. 
Ariola, V. 1904.1, 1912.1; Bonaparte, 
L. C. 1846.1. 

Family Icostidas 
“ Rag- fishes ” 

AcrotUS. Occurrence at Port Townsend, 
Washington. Bean, B. A. 1898.2; Bean, 
T. H. 1887.4. 

Icichthys. Occurrence on California 
coast. Jordan, D. S. & Gilbert, C. H. 
1880.13. 

Icosteus. Description and natural his- 
tory. Cohn, L. 1905.1. 

Schedophilus medusophagus (Me- 
dusa-eater). Natural history and oc- 
currence. Gunther, A. C. (in Great Britain) 
1885.1; Trois, E. F. 1900.2. 

Taxonomy, review. Ogiiby, J. D. 1893.3. 

Family Ophiocephalidee 

For maps showing the distribution of the 
Ophiocephalidce, see Boulenger, G. A. 
1904.7 (p. 645), and Meek, A. 1916.1 
(p. 310). 

Natural history. Kohler, W. 1907.1. 

Family Anabantidse 

For maps showing the distribution of the 
Anabantidce, see Boulenger, G. A. 1904.7 
(p. 645), and Meek, A. 1916.1 (p. 311). 

Taxonomy. — Indian Archip. Bleeker, 
P. 1879.3. — Asiatic species. Regan, C. 
T. 1909.2. — General paper. Canestrini, 
G. Add. 1860.1. 

Anabas (''Climbing Perch"). Natural 
history notes, popular articles, etc. Boake, 
B. 1866.1; ★Daldorff, D. C. 1797.1; 
Dobson, G. E. 1879.1; Harting, P. 

1861.1; La Blanch^re, P. R. H. 1874.1; 
Lubach, D. 1864.3; Anon. 697. 

For climbing habits and overland pro- 
gression. see under Locomotion. 

SUB-ORDER ANACANTHINI 

Taxonomy. Synopsis. Gill, T. N. 
1884.3; Regan. C. T. 1903.10. — Indian 
species. Day, F. 1865.2. — Philippines. 

RadclifTe, L. 1913.1. —Fossil. Wood- 
ward, A. S. 1889.2. 

Family Macruridfie 

Taxonomy. — Gulf of Genoa. Canestrini, 
G. 1863.1. — Japan. Jordan, D. S. & 

Gilbert. C. H. 1904.1. 


Paleontology, otoliths of Austrian Ter- 
tiary. Schubert, R. J. 1905.1. 

Krohnius fllamentosus (the larval 
form of Macrurus ) , descriptions. Costa, A. 
1869.1; Emery, C. 1879.1 (ii), 1879.2 (2); 
Facciol^, L. 1882.3. 

Macrurus. Natural history and oc- 
currence. Fulton, T. W. 1902.1. — Off 

British coast. Holt, E. W. & Byrne, L. W. 

1904.1. — In Norway. Grieg, J. A. 

1910.1. — In Spain. Perez Areas, L. 
1872.1, .2. 

Taxonomy. — In Gulf of Genoa. Vin- 
ciguerra, D. 1879.1. — Antarctic. Dollo, 
L. 1900.3. 


Family Gadides 

General treatise. ★Damas, D. 1909.1. 
Geographical distribution. Dambeck, K. 

1877.1. 1879.1; Redeke, H. C. 1909.1; 
^'Thompson, D. W. 1910.1, 1911.1, .3, 

1912.3. 

Natural history. Damas, D. 1909.3; 
Hoek, P. P. 1911.1; Petersen, C. G. 

1902.3. . . . 

Spawning ground investigations. 
frSchmidt, E. J. 1909.1. —Spawning 
zonditions and places. Anon. 327. ^ . 

Taxonomy and occurrence. — In Gulf of 
jp.noa. Canestrini, G. 186.3.1. — System- 
jtic position. Dietz, P. A. 1912. L — 
Synopsis, North America. Gill, T- 
1864. 8, .21. — Synopsis, general. Kaup, 

J. J. 1858.3. 

Gadus. — Names. Brevoort, J. C. 

1873 . 4 . — Taxonomy. Synopsis of speaes. 
Lutken, C. F. 1876.1 (v). —Bib and Poor 
Vod distinguished. McIntosh, VV . o. 
1886.6, 1888.1. — Specific characters, witn 
key to species found in north^ri 

A- Williamson, H. C. 1902.1, 1906.1,190.- 

Gadus aeglefinus (Haddock). Com- 
plete literature, reproduction, d^dopment, 
He. Plate of larval forms. ★lloeK, r. 

history; North sea. Helland- 
Hansen, B. 1909.1. — 

icon and European specimens. W eisn, « • 

VV . 1915*1* L 1702 1* 

Haddock fisheries. „.Abbs. C. 

Goode, G. B. & Collins, J. W. 1882.1, 

1887 5* 

Gadus argenteus. Natural history. 
Fulton. T. W. 1901.1. 1902.1. 

Gadus capellanus. 

species, structure and taxonomy. Fage, L. 

1911.1. „ 
Gadus esmarkii (N^way P^O- 

Natural history. g 'w Add. 

Garstang. W. 1900.4; Holt. L. 

1892.3. . , 

'K C-f V9 oT-1 ' - M 

"M^nthe, H. W. 

1910.1. 
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Gadus morrhua (callarius) {Cod) . 

Complete literatuTe, reproduction, develop^ 
ment, etc. Plate of larval forms. ★Hoek, 
P. 1903.1. 

Natural history and occurrence of the 
cod. Atwood, N. E. 1859.1, 1865.2, 

1866.2; Cobbold, T. S. 1858.1 ; Cormack, 
W. E. 1826.1; Day. F. 1879.4, 1880.6; 
Feddersen, A. F. 1880.2; Frasor. A. 

1830.1, 1833.1; Haskell. E. H. 1883.1; 
★Masterman, A. T. 1001.1; Reuter, O. 
O. 1904.1; Spinney, B. H. 188.3.1; Wil- 
cox, W. A. 1883.1; Bean, T. H. {in 
Alaska) Add. 1881.1; Koelreuter, J. G. 
Add. 1777.1. 

Researches in North Sea and adjacent 
waters. Giard, & C^pnde, C. {spnivning 
grounds) 1907. 1; Hartmann, R. 1880.1; 
★ Helland-Hansen. B. 1909.1. — Danish 

waters. Petersen. C. G. J. 1893.6, 1902.1, 
.4. — Coast of Finland. Sandman, J. A. 

1905.3, 1906.1. .4. 

Gadus poUachlus (Pollack). Natural 
history. D»inn, M. 1887.1. .\dd. 188,5.4; 
Pelagius, 1877.1; Walbaum. J. J. 1783.1. 

Gadus pontassou. Natural history. 
Andrews. W. (Irish waters) 1804. 1; Ful- 
ton. T. W. 1901.1. 

Microgadus proximus and tomcod. 

Natural hi.slor}/. Hooper, E. ,1. (iVt Cali- 
fornia) 1875.1; Anon. 444. 

Lota (Burbot). General treatise. Hofer, 
J. 1894.1. 

Natural history, popular accounts, etc. 
Bean. T, H. 1878.1, 1884.2; Bernhard, 
C. 1904.1; Day, F. 1880.1; Frost, C. C. 
1870.1; Gottberg, G. 1910. 2, .4 (in Fin- 
land) Add. 1912.1; Poulet, J. B. 1879.1; 
Sander. H. 1788.1; Winkler. T. C. 
1860.1; Wood. William 1870.1; Koel- 
reuter, J. G. Add. 1774.1; Baker, H. 
Pre-Linn. 1748.1. 

Occurrence in — Susquehanna R. Cope, 

E. D. 1879.4. — Cattewater, England. 

Heaider, W. 1904.1. — Switzerland. 

Lankester, E. R. 1912.1. — Finland. 

Sandman, J. A. 189G.3. — Lake Winni- 

pisseogee, N. H. Storer, D. H. 1844.5,.! 1. 
— - Pacific slope waters of North America. 
Eigenmann, C. H. Add. 1894.1. 

For a map showing the geographical dis- 
tribution of the fresh-water Lota, see Meek, 
A. 1916.1 (p. 236). 

Merluccius (Hake). — Occurrence in 
fresh-water in Denmark. Feddersen, A. 

F. 1880.2. — Fisheries in the United 

States. Goode, G. B. & Collins, J. W. 
1887.6. 

Molva (Ling). Ling fisheries in Ireland. 
Andrews. W. Add. 1861.1. 

Occurrence of M. abyssorum — in Ice- 
land and the Faroe Islands. Holt, E. W. L. 
1893.2. — in British waters. Sim, G. 

1897.1. 

For a map showing the geographical dis- 
tribution of the species of the gemis Molva, 
see Meek. A. 1916.1 (p. 236). 

Motolla (Onus) (Rockling). Natural 
history. Holt. E. W. 1897.3; Le Danois, 
E. 1913.5; Dunn. M. Add. 1889.1. 


Taxonomy. — Key to species. Collett, 
R. 1892.1. — Synopsis. Liitken, C. F. 

1876.1 (v). 

Raniceps {Tadpole-fish). Taxonomy 
based on skull structure. Gill, T. N. 

1591.5. 

SUB-ORDER ACANTHOPTERYGII 

Taxonomy. — Indian species. Day, F. 

1865.2. 1868.1. 1876.1. — Synopsis of 

families. Gunther, A. C. 1862.6. — 

Zanzibar. Playfair, R. L. 1866.1. — Re- 
vision, African species. Boulenger, G. A. 
Add. 1909.1. — Structure and taxonomy, 

fossil forms. Woodward. A. S. 1889.2. — 
Loricali, taxonomy. Gill. T. N. 1888.4, 

1889.5. — Percinw. taxonomy. Gill, T. N. 

1862.29, 1863.1. — Pharyngognathi. Car- 
tier, O. {of Philippines) 1874.1; Gunther, 
A- C. {of Zanzibar) 1866.5. — iS^uami- 

pinrie'i. Guiehenot, A. 1879.1. 

DIVISION PERCIFORMES 

Natural history. — General treatise. 
Jardine, W. 1835.1, 1861.1. 

Taxonomy. Canestrini, G. 1860.1; 
Fowler. H. W. 1906.8; llrRegan. C. T. 

1913.2. — East Indies. Blceker, P. 

1849.5. 1862.1. — Comparison of Percidae 
with Scombridee. Bonaparte, L. C. 1842.1. 
— Review, Cuban forms. Poey y Aloy, F. 

1871.1. 

Family Berycides 

Taxonomy. Bouleiutor, G. A. 1901.15; 
Jordan, D. S. & Fowler. H. W. {Review, 
Japan) 1903.1; Regan, C. T. 1911.4, 

1912.4. 

Aphredoderus {Pirate Perch). For a 
map showing the distribution of .\phredo- 
derus, see Meek. A. 1910.1 (p. 285). 

Holocentrum {Sq\tirrel-fish). Tax- 
onomy — Revision, species from Indian 
Archip. Bleeker, P. 1873.18. — Holo- 

centrum and allied forms. Fowler, H. W. 

1904.4. — New species from Miocene of 
Malta. Woodward, A. S. 1887.4. 

Myripristis. — Fossil form, in Italy. 
Bassnni, F. 1911.1. — Taxonomy, revision, 
Indian Archip. Bleeker, P. 1873.20. 

Family PempheridsD 

Taxonomy, Dutch East Indies. Bleeker, 
P. 1862.1, 1877.8. 

Family Centrarchids 

Fresh-water Bassos and Sunfishes 

For a map showing the distribution of 
the Centrarchido’, see Meek, A. 1916.1 
(p. 285). 

General treatises. Engmann, P. 1909.3, 
1911.2; ♦Harris, W. C. Bean, T. H. 

1905.1. 

Nomenclature, scientific names. Gill, 
T. N. 1877.6. — Vernacular names, 

American sunfishes. Smith, H. M. 1904.4. 

Taxonomy. Bollman, C. H. {Review, 
North America) 1892.1; Gill. T. N. 
{Synopsis of genera) 1877.2; Jordan, D. S. 
1877.1; McKay, C. L. {Review) 1881.1. 

Apomotis, Eupomotis and Lepomis 

{Sunfishes). Taxonomy. — Review, urith 
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especial reference to Illinois. Richardson, 
R. E. 1904.1. — Eupomotis, key to species. 
Meek, S. E. 1902.3. — Lepornis, taxonomy 
based on pharyngeal detitition. Bean, B. A. 
& Weed. A. C. 1911.3. 

Kuhlia. Taxonomy. — Rerieiv of Knhlia 
and related forms; Japan. Jordan, D. S. 

Thompson, W. F. 1912.1. — Revision. 
RcKan, C. T. 1913.19. 

For a map showing the geographical dis-‘ 
tribution, see Meek, A. 1916.1 (p. 285). 

Micropterus (Black Bass). — Tax- 
onomy. Gill, T. N. 1873.8. — General 

treatise. ★Henshall. J. A. 1881.1, 1889.1, 

1903. 1. 1904.2. — Nomenclature. Jordan, 
D. S. 1S78.11. — Natural history. Reig- 
hard, J. E. 1906.1. 

Micropterus dolomieu, small-mouthcd 
black bass. — Original distribution. Jordan, 

D. S. 1879.4. — General treatise. Loudon, 
W. J. Add. 1910.1. 

Family Lobotidas 

Taxonomy. Gill, T. N. 1882.7. — Re- 
view, Japan. Jordan, D. S. & Thompson, 
W. F. 1911.1. 

Family Toxotidae 

Taxonomy, East Indian Archip. Bleeker, 
P. 1862.1, 1876.9. 

For a map showing the geographical 
distribution of Toxotes, see Meek, A. 1916.1 
(p. 285). 

Family Nandidae 

For a map showing the geographical 
distribution of the Nanduhr, see Meek, A. 
1916.1 (p. 287). 

Taxonomy, Indian Archip. Bleeker, 
P. 1862.1, 1874.9. 

Occurrence in Africa. Pellegrin, J. 
1906.13. 

Family Percidao 

Taxonomy, revision. Jordan, D. S. 

1877.1. 

Acerina. — Natural history. Ehren- 
baum, E. 1896.1; Labont^, H. 1905.1. 
— Length of habitation of Loire R. Mar- 
chand, E. 1897.1. — Fossil species, Russia. 
Eiohwald. C. E. 1873.1. 

For a map showing the geographical 
distribution of Acerina, see Meek, A. 
1916.1 (p. 290). 

Ammocrypta. (Sand-darter). A’atural 
history. Jordan, D. S. & Copeland, H. E. 

1877.2. 

Aspro. .Xatural hi.<itory. Hofer, J. 
1908.1; Labonte. H. 1905.1, 1909.1. 

Stizostedion (Lucioperca) (Pike-perch 
or .Sander). Fisheries in — lakes of Norway. 
Huitsfeldt-Kaas, H. 1906.1. — Germany. 
Wiedek, T. 1878.1. 

Natural history notes, popular articles, 
occurrence, etc. Bean, T. H. 1889.15; 
Bruv^re, H. 1909.1: Cheney, A. N. 

1896.4, 1897.3; Jeitteles. L. H. 1862.1; 
Kornhuber, G. A. 1901.3; Lankester, 

E. R. 1912.1; Le Fort, R. 1909.1; Leon- 
hardt, E. E. 1905. 17, .24; Lonnbcrg, A. J. 
1898.3; Maison, E. 1899.2; Mayer, A. 


1880.1; Mela, A. J. 1883.3; Nordqvist, 
O. F. 1905.1, 1906.1; Raveret-Wattel, C.. 
1889.5; Sachs, T, R. 1879.1; Sch^fftier, 
G. 1893.1; ★Supino, F. 1912.2; Anon. 
638; Buck, W. O. Add. 1911.1; Lang- 
guth, T. G. Add. 1913.2. 

Taxonomy and nomenclature. Boulenger, 

G. A. 1892.4; ★Gill, T. N. 1877.1, 1895.7. 
For a map showing the geographical 

distribution of Lucioperca (Stizostedion), 
sec Meek, A. 1916.1 (p. 289). 

Perea (Perch). General treatises. Hen- 
shall, J. A. 1903.1; Anon. 446. 

Natural history notes, chiefly Perea 
flavescens and P. fluviatilis. Keene, J. H. 
1879.5. 1881.4; Kendall, W. C. 1906.2; 
ISIaison, E. 1905.1 ; Pollen, F. P. 1871.1, .3; 
Sailer, E. 1895.1; Schopf, J. D. 1784.2; 
Snickt, L. 1896.1; Sundevall, C. J. 
1851.3; Vouga, P. 1866.2; Winkler, 
T. C. 1857.3; Anon. 636; Gronovius, 
J. F. Pre-Linn. 1744.1. 

Variability and variation^. Clark- 
Kennedy, A. 1867.3; Gunn, T. E. 1866.4. 
Fossil forms. — in Tertiary. Meyer, 

C. E. (Egypt) 1847.1, ifjcrmany) 1859.4. 
— in Oligocene of Germany. Winkler, T. C. 

1880.3. — P. fluviatilis as a sub-fossil in 
Sweden. Sernander, R. 1902.1. 

For a map showing the geographical 
distribution of the genus Perea, see Meek, 
A. 1916.1 (p. 288). 

Sub-family Etheostomins 

Natural history, popular accounts of 
the Darters. Jordan, D. S. & Copeland, 

H. E. 1876.2; Putnam, F. W. 1872.4. 
Taxonomy. — Southern Appalachians. 

Cope, E. D. 1871.10. — Revision. Jordan. 

D. S. 1877.1. — General review. ★Vaillant. 
L. L. 1873.1, 1S73.6. 

Boleosoma (Tessellated Darter). 
ural history and occurrence. Abbott, C. C. 
1874.1; Heimburger, H. V. 1913.1. 


Family Serranidae 

Popular general treatise. ★Harris. • C. 
: Bean. T. H. 1905.1. , ^ 

Taxonomy. Fowler, H. 4N . 1907.4. 

'ast Indies. Bleeker. P. 1862.1. " 

tsion. Bleeker. .P. 1876.10. 

Imertca and Europe. Jordan. IJ. &• 

:igenmann, C. H. 1890.1. — 

an. Jordan. D. S. & Richardson. R- L. 

QIO 2. 

Anthianini of Indian Archip., taxonomy. 
Jeeker, P. 1873.21. 

Sub-family Serranin® 
Taxonomy. — Review, I ndian 

Jeeker, P. 1874.7. — 

>rms. Jordan. D. S. & Swam. J. 1S85.4. 

-General account. Vaillant. L. L. 

Epinephelus (Grouper). TaTonemy. 
Revision, Indian Archip. p' 

StI t. Revision, Sicily. 
gS2.1. —Review, America. Jordan, 

). S. <fe Swain, J. 1885.4. 

Labrax. NcUural histon/ 
lease, J-.. 1815.1 of Sneden 

chagerstrom, N. O. 182. l- 
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Taxonomy, genus Lahrax of Cuvier. Gill, 
T. N. 1861.4, Add. 1889.3. 

Percalates. In rivers of New South 
Wales. Stead, D. G. 1906.3, 1911.2. 

BOCCUS {R. lineatus, Striped Bass) . 
Natural history. Evermann, B. W. 1899.2; 
Fearing, D. B. 1903.1: Jordan, D. S. 
1879.2; Snyder, T. P. 1914.1. 

Taxonomy. Gill, T. N. 1861.4. 

Fisheries, North Carolina. Worth, S. G. 

1889.1. 

Serranus. Natural history notes, de- 
scriptions, etc. Cantraine. F. J. 1835. !•; 
Ferrer y Hemdnde 2 , J. 1906.1: Hartinp, 
P. 1874.3; Rohn, - Add. 1888.1. 

Stereolepis (Jew-fish). Taxonomy. 
Boulenger, G. A. (T’'aria/ion5) 1907.14; 
Gill, T. N. 1864.6. 

Trisotropus. Taxonomy, review, Cuba. 
Poey y Aloy, F. 1870-3. 

Sub'family Qraxnmistin® 

Taxonomy, East Indies. Bleeker, P. 

1862.1. 

Rhypticus. Taxonoiny, synopsis. Gill, 
T. N. 1862.21. 

Sub-family Priacanthinee 

Taxonomy. Bleeker, P. 1862.1, 1873.22. 
— Review, Japan. Jordan, D. S. 
Thompson, W. F. 1912.1. 

Sub-family Centropominee 

Taxonomy. Gill, T. N. 1882.6. 

Sub-family Pomatomina 

Taxonomy. Gill, T. N. 1882.4. 

Pomatomus (Bluefish). — Natural 
history. Atwood, N. E. 1869.2, 1871.2; 
Ayres. W. O. 1852.1; ★Baird, S. F. 
1873.26; Bean, T. H. 1891.2; Maey, Z. 

1893.1. — Nomenclature. Gill, T. N. 
1883.10. 

Sub-family Ambassino 
Ambassis and Parambassis, revision, 
Indian Archip. Bleeker, P. 1874.5. 

Sub-family Chilodipterinee 
(Apogoninse) 

Taxonomy. — Indian Archip. Bleeker, 
P. 1874.6. — Review, Japan. Jordan, 

D. S. & Snyder, J. O. 1901.8. — Philippine 
Is. Radcliffe, L. 1911.1, 1912.1. 

Sub-family LutJanincB 

Taxonomy. — American forms. Gill, 
T. N. 1885.4. — Review, America. Jordan, 
D. S. <fe Swain, J. 1885.6. — Review, 

Japan. Jordan, D. S. & Thompson, W\ F. 

1911.1. 

Aprion. Revision, Indian Archip. 
Bleeker, P. 1873.16. 

Etelis. Synonymy and systematic posi- 
tion. Gill. T. N. 1863.19. 

Lutjanus (Snapper). Taxonomy. — 
Revision, Indian Archip. Bleeker, P. 
1873.16. — Lutjanus and Neomcenis, 

relationship. Gill, T. N. 1862.18. 

Therapon. Taxonomy. — Review, 
Indian Archip. Bleeker, P. 1873.24. — 
Revision, Japan. Jordan, D. S. & Thomp- 


son, W. F. 1912.1. — Revision, Australian 
species. Ogilbv, J. D. & McCulloch, A. R. 

1916.1. 

Sub-family Clrrhitinss 

Taxonomy. Boulenger, G. A. 1896.6; 
Regan, C. T. 1911.11. — Revision, Indian 
Archip. Bleeker, P. 1875.7. — Synopsis. 
Gill. T. X. 1863.23. — Review, Japan. 

Jordan. D. 8. Herre, A. C. 1907.1, 
Sub-family Pentacerotina 

Histiopterus and related genera. Tax- 
onomy, review, Japan. Jordan, D. S. 
1907.5. 

Family Anomalopidse 

(Doubtfully placed here) 

Taxonomy. Weber, M. 1913-1 (pp- 
189-191). 

Family Pseudochromididse 

Taxonomy — Revision, Indian Archip. 
Bleeker, P. 1874.10, 1875.6. —Review, 
JajKin. Jordan, D. S. & Snyder, J. O. 

1902.7. 

Caulolatilus. Taxonomy. — Synopsis. 
Gil!, T. X. 1866.6. — Relationship of 

Caulolatilus and Laiilus. Gill, T. N. 

1881.2. — Pacific species. Lockington, 
W. N. 1881.3. 

Lopholatilus (Tilefish). Fisheries. 
Collins, J. W. 1883.6; Sherwood. G. H. 

1916.1. 

Natural history, discovery, disappearance, 
rediscovery, etc. Bumpus, H. C. 1898.5, 
1899.3; ★Collins, J. W. 1884.1; Goode, 
G. B. & Bean. T. H. (First description) 
1879.5; Lucas, F. A. 1905.1, Add. 1889.1; 
Sandman, J* A. 1898.2; Gtinther, A* C* 
Add. 1897.1. 

Family Cepolidse 

Taxonomy, review, Japan. Jordan, 
D. S. & Fowler. H. W. 1903.2. 

Cepola. Natural history. Hilgendorf, 
F. .M. 1890.1: Montagu. G. 1804.1; 

Thompson. W. 1838.3; Holt. E. W. 
Add. 1898.2; ★Ltitken, C. F. Add. 1883.1. 

Family Hoplognathid® 
(Oplegnathids) 

Taxonomy, review, Japan. Jordan, 
D. S. & Fowler. H. W. 1902.6. 

Family Sillaginidss 

Taxonomy. — Indian Archip. Bleeker, 
P. 1874.3. — Synopsis. Gill, T. N. 

1862.27. — Review, Japan. Jordan, 

D. S. & Snyder. J, O. 1902.7. 

Family SciCBnidse 

For ''singing” by Sciwnoid fishes, see 
under Sound Production. 

Taxonomy. — Indian Archip. Bleeker, 
P. 1850.5. 1851.9, 1874.3. — Revision of 
North American forms. Gill, T. N. 1862.20, 

1863.7, 1864.2. — Review, America and 

Europe. ★Jordan, D. S. & Eigenmann, 

C. H. 1889.1. — Review, Japan. Jordan, 

D. S. <fe Thompson, W. F. 1911.2. — 

Fossil remains. Lorenthey, I. 1911.1. 
— Brazil. Steindachner, F. 1863.2. 
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Corvina. Xatural history, Chile. 
Delfiu, F. T. 1901.1. 

Cynoscion (“.SVa Trout"). Xatural 
history. Xakashima, E. 1916.1; ★Gill. 
T. X. Add. 1911.1; Tracy, H. C. Add. 
190S.2. 

Haplonotus and Pogonias. Tax- 
onomy and relationships. Gill, T. N. 
1862.17. 

Nebris. Taxonomy, synopsis, ^'aillant, 
L. L. 189/ .4. 

Family GerridsB 

Taxonomy, review, Japan. Jordan, 
D. S. 1907.4. 

Gerres. Taxorxomy, rerision, American 
species. Fvornianii, H. W. & Meek, S. E. 

188.3.1, 1886.1. 

Pentaprion. Taxonomy, revision of 
genus. Bleeker, P. 187.3.23. 

Family Trichodontidee 

Taxonomy, review, Japan. Jordan, D.S. 
&. Snyder, J. O, 1902.7. 

Family Pristipomatid® (Hsemulidsa) 

Taxonomy, review, Japan. Jordan, 
D. S. & Thompson, \V. F. 1912.1. 

Gnathodentex. Taxonomy, revision, 
Indian Archip. Bleeker, P. 1873.15. 

Hasmulon {Grunt). Taxonomy, review 
of species. Jordan, D. S. & Swain, J. 
1885.7. 

Pentapus. Taxonomy, revision, Indian 
Archip. Bleeker, P. 1873.15. 

Pristipoma. Taxonomy, revision, In- 
dian Archip. Bleeker, P. Add. 1873.1. 

Plectorhynchus. Taxonomy, revision. 
Bleeker. P. Add. 1873.1. 

Pomadasys. Key to Pacific .species of 
tropical America. Jordan, D. S. & Gilbert, 

C. H. 1882.2. 

Scolopsis. Taxonomy, Indian Archip. 
Bleeker, P. 1873.26. 

Family Sparidee 

T axonomy. — Sunda-M olucca Archip. 
Bleeker, P'. 1850.6, 18.51.9. ~ Review, 

America and Europe. ★Jordan, D. S. <fc 
Fesler. IF 1893.1. — Review, Japan. 

★Jordan, D. S. & Thompson. 

1912.1. — Monograph, Cuba. Poey y 

Aloy, F. 1874.1. — Limits of family. 

Trosehel. K. H. 1849.1. 

Archosargus, Diplodus and Lagodon. 

Taxonomic review. American .species. Ei- 
genmann, C. H. & Hughes, E. G. 1887.1. 

Csdsio. Taxonomy, revision, Indian 
Archip. Bleeker, P. 1873.17. 

Calamus. Taxonomy. — Revision. 
G\nchcnot, A. 1868.2; Jordan, D. S. & 
Gilbert. C. H. 1885.5. 

Chrysophrys and Sargus. __ — Tax- 
onomy, revision. Bleeker, P. 1877.12. — 
Fossil teeth. Costa, O. G. 1863.1. 

Dentes. — Taxonomy, revision, Indian 
Archip. Bleeker, P. 1873.15. — Natural 
history and occurrence. Holt, E. W. & 


Byrne, L. W. 1905.2; Trois, E. F. Add. 

1886.1. — In Pliocene of Volterra. Mene- 
ghini, G. 1864.1-1866.1. 

Gymnocranius and Synagris. Tax- 
onomy. review, Indian Archip. Bleeker, 
P. 1873.15. 

Lethrinus. Taxonomy, revision, Indian 
Archip. Bleeker, P. 1873.19. 

Msena and allied forms. Taxonomy, 
Indian Archip. Bleeker, P. 1850.3, 
1851.9. 

Pagellus. Taxonomy, revision. Guiche- 
not, A. 1868.2. 

Pagrus. — Taxonomy, Japanese species. 
Kishinouye, K. 1901.1. — Fisheries, 

Kishinouye, K. 1902.2. — Xatural history. 
Xishikawa, T. 1904.2. — Sub-fossil at 

Melbourne. Dames. W. B. Add. 1890.1. 

Sparus. — Xomenclature. Gill, T. N. 
1882.3. — Xatural history. Schousboe, 

P. Add. 1797.1. 

Stenotomus {Scup). Natural history. 
Baird. S. F. 1873.26. 


Family Mullidse 

Taxonomy. — Revision, Indian Archip. 
Bleeker, P. 1875.5. — American species. 

Hall, E. A. & MeCaughan, J. Z. 1886.1. 
— Japan. Snyder, J. O. 1907.1. 

Mullus {Red Mullet). Natural history. 
Fulton, T. W. 1902.1; ★Lo Bianco, S. 

1908.2. 

Family CaproidsB (Antigoniidfls) 

Relationships. Starks, E. C. 1902.1. 



ChaetodontidcB 

Taxoyxomy. — East Indies. ★Bleeker, 
>. 1850.1. 1862.1. 1877.4. 1877 . 9 . —Re- 
iew. North American species. Eigenmann, 
F H. & Horning. J. E. 1887.1. — Review^ 
dpan. ★Jordan. D. S. & Fowler, H. W. 

902.2. — General paper. Kaup, J. J- 
860.5. 

Chaetodon. — Taxonomy. Bleeker, P. 
876.6; Boddaert, P. 1770 . 1 . 1772.2. 
^^atural history. Mitchell, J. 18-^8. 1, » a • 

aum, J. J. Add. 1779.2. 

Ephippus and allied 
ased on osteology. Gill. T. N. 

Holacanthus. Taxonomy, review, 
\ueensland. Ogilby, J. D. 1915.2. 

Scatophagus and allies. Taxo^my a 
ffinities, based on osteology. GiU, i- 

891.2. . , 

Family Teuthidid® (Siganid®) 

Taxonomy. — 

lleeker P. 1850.7. — Synopsis of gen^a- 
liH.^^T. N. 1885.5. ^ Relationships. 

tarks. E. C. 1907.1. 

Tauthis {Tang or LancetfisJA^ 
%enclature. Gill, T. N- ‘ 

norny. review, Ammcan 
. E. <fe Hoffmann, M. L. 1880.1. 

Family Osphromenid® 

For a map showing 
isirihution of the Osphromenidw, see M . 

.. 1916.1 (p. 312). 


— No- 

— Tax- 
Meek, 
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Tax<momy. Blecker, P. {Indian Archip.) 
1879.3; Bruning, C. 1905.3. 

Betta {Fighting-fish). Natural history 
accounts. Bause. B. 1897.1; Trabor- 
Klotsche, G. 1912.4; Hiplor, J. Add. 

1914.1. 

For fighting habits of Betta pugnax, see 
under Habits. 

Osphromenus {Gourami). — Natural 
history. Artaud. J. B. L. 1821.1. 1829.1; 
Cayenne, - 1827.1; ★Dabrj' de Thior- 
sant, P. 1870.1; Feddersen. A. K. 1878.3; 
★Gill. T. N. 1874.3; Hardwicke. T. 
1829.1; Melnikov, V. S. 1902.2; Pearson. 

J. 1911.1; Sauvage, H. E. 1874.3. — 

Distribution. Senoner. A. 1870.1. 

Polyacanthus (Macropodus) (Para- 
dise Fish). Natural history, popular ac- 
counts, descriptions, etc. Boulart, R. 1872.1; 
Bruning, C. 1904.1; ★Carbonnier, P. 

1869.1, 1870.1, .2. 1872.1. .3. 1880.1; Du- 
bois. A. 1874.1; Groohowski, M. 1902.1; 
Jolv, N. 1872,1, .2, 1874.1; Lainarche. C. 
1899.1; Lefebre, A. 1877.1; Lubach. D. 
1873.1; Anon. 340. 

Trichogaster. Natural history. Arnold. 
J. P. 1912.29; Melnikov, V. S. 1902.2, 

1903.1. 

Family Embiotocidee 

Surf Fishes 

General treatise. ★Eigenmann, C. H. 
1894.4. . 

Taxonomy. Californian forms. {Origi- 
nal definition.) Agassiz, J. L. 1853.4, 

1854.1, 1861.1; Eigenmann. C. H. & 
Ubrev, A. B. 1894.1; Gibbons. W. P. 
1854.*1; Girard. C. F. 1850.7, .9, 1890.2. 
— Heview, Japanese species. Jordan, 
D. S. A Sindo, M. 1902.1. 

Family Cichlidfio (Chromid®) 

For maps showing the distribution of the 
Cichlidce, see Boulenger, G. A. 1904.7 
(p. 672), and Meek, A. 1916.1 (p. 313). 

General treatises. — Popular. Engmann, 
P. 1911.1, 1912.1. — Scientific mono- 

graph. ♦Pellegrin, J. 1904.2. 

Taxonomy and distribution. Agassiz, 
J. L. 18.58.8. — Pexision, Africa and 

Syria. Boulenger, G. A. 1898.16. Add. 
1909.1; Lortet, L. 1883.1. ^ South 

American species. Eigenmann, C. H. <fe 
Bray, W. L. 1894.1; Eigenmann. C. H. 
& Kennedy, C. H. 1903.1; Haseman, 
J. D. 1911.1; Steindachner, F. {Amazon 
H.) 1875.1. — Central America. Kner, 

R. <k Steindachner, F. 1864.1, 1870.1; 
Steindachner, F. 1864.1. 

Acara, Nannacara, Acaropsis and 
Astronotus. Taxonomy, revision. Regan, 
C. T. 1905.15. 

Cichla, Chaetobranchus and Chae- 
tobranchopsis. Revision. Regan, C. T. 
1906.11. 

Cichlasoma and allied genera. Tax- 
onomy, revision. Regan, C. T. 1905.13. 

Creaicichla, Grenacara and Batra- 
chops. Taxonomy. — Revision. Regan, 
C. T. 1906.16. — Synopsis, Crenicichla. 

Regan, C. T. 1913.21. 


Geophagus, BiotoBCUs, Hetcro* 
gramma and Retroclus. — Taxonomy. 
Engmann. P. 1903.1. — Revision. Regan. 
G. T. 1906.12. 

Heros. Natural history. Melnikov, 
V. S. 1902.1. 

Ptychochromis. Taxonomy, synopsis. 
Pellegrin. J. 1907.15. 


Family Pomacentrid® 

Taxonomy. — Indian Archip. ★Bleeker, 
P 1877.3. — Synopsis. North America, 

west coast. Gill. T. N. 1864.22. — Review, 
Japan. Jordan, D. S. & Snyder, J. O. 

1902.5. 


Family Labrid® 

Wrasses 

TaxoTiomy^ ~~ IndO'^AxistTolKiTi Atchxp* 

★ Bleeker, P* 1S47-J* 1849.8, 1862. li. 2, .10* 

AJediterranean. Canestrini, G. 1868.1. 

— North America. Gill, T. N. 1864.15. 
France. ★Gouret. P. 1893.1. —Synopsis 
of nenero. Gunther, A. C* 1861.12. ^ 
Brazil. Heckel, J. J. 1840.1. — Hawaiian 
Is. Jenkins, O. P. 1901.2. — Rmew, 

America and Europe. ★Jordan, iX 8. 
1891 6 — Review. Japan. Jordan, U. 8. 

& Snvder, J. O. 1902.5. —General account. 
Knef, R. 1860.5. — Europe. Degland. 

C. D. Add. 1839.1. - u- x 

Taxonomy, fossil forms. 1. 

1864.1, 1865.1; Eastman, C. R. 1904.5. 

Ch®rops. Nomenclature. Gill. T. N. 
1908.1; Ogilby, J. D. 1909.1. 

habruB. Natural history notes. Bellamy, 
J C 1845.1; Diorio, V. 1869.1 ; Carlisle, 

A. Add. 1831.1. 

Labrichthys and 

Structure and taxonomy. Gill, 1. Aaa. 

1891.2. 

PlatyglossUB and related genera. Tax- 
onomy, review. American forms. Jordan, 


Family Scarid® 

Parrot Wras.ses 

Taxonomy. Indian Archip. Bleeker. P. 
18G1.4, 1862.1. —CaUilogwe 
in Faria Museum. Gu.chencjt, A. 1865.1. 
— Hcivaiion Is. Jenkins, O. P. 

Heview, Japan. Jordan, D. S- & bnyder, 
J O* 1902.5. — West Indian forms. 

.Jordan, D. S. & Swain, J. 1885.2. 


DIVISION SCOMBRIFORMES 

Taxonomy. Bleeker. P. 

Archip.) 1851.9; Fowler, H. \N . 1904.5. 
★ Regan, C. T. 1909.13. 


Family Carangid® 

Taxonomy. —General synopsis. Gill, 
T. N. 1883.9. — Synopsis, North America. 
Gill. T. N. 1863.22. — Review, Am^^ 
forms. Jordan, D. S. & Gilbert, C. H. 
1884.6. — United States. Goode, G. B. 
1882 1. — Catalogue, Paris Museum. 

Guichenot. A. 1865.2. —Queensland. 
Ogilby. J. D. 1915.1. — Relationships. 

Starks. E. C. 1911.5. 
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Naucrates (Pilotfish). — In fresh- 
water. Moore, E. 1842.1. — Early de- 

scription. Osbeck, P. Pre-Linn. 1755.1. 

Trachynotus {Pompano). Taxonomy, 
review, American species. Meek, S. E. & 
Goss, D. K. 1885.2. 

Family Rhachicentridss (Elacatidse) 

Taxonomy. Gill, T. N. 1888.1. 

Rhachicentron (Elacate) {Cobia or 

Crab-eater). — Xaturol history, young. 
Bean, T. H. 1888.5: Fisher, A. K. 1891.1; 
Osburn, R. C. 1911.12. — Xomcnclature. 
Gill, T. N. 1890.5. 

Family ScombridaB 

Taxonomy. Gill, T. X. 1863.8,. 17. 
— Italy. Damiani, G. 1909.1. — Review, 
America and Europe. Dresslar, F. B. <fe 
Fesler, T. 1889.1. — Japan. Kishinouye, 
K. 1893.1; Kitahara, T. 1897.1. — Scot- 
land. Walker, R. 1874.2. — Relationships. 
Starks, E. C. 1909.1, 1910.1. 

Cybium (Scomberomorus) (Spanish 
Mackerel) . — Fossil forms. Tertiary of 
Belgium. Demenge, E. 1897.1; Storms, 
R. 1892.1, 1895.1. — Natural history. 

Earll, R. E. 1883.2. — Taxonomy, revision, 
American species. Meek, S. E. & Newland, 
R. G. 1885.1. Poey y Aloy, F. 1879.1. 

Gymnosarda (Little Tunny), Fisheries, 
in Japan. Okamura, K. & Marukawa, H. 

1909.1. 

Scomber (Mackerel). Complete litera- 
ture, reproduction, development, etc. Plate 
of larval forms. ★Hoek, P. 1903.1. 

Xatural history. Badham, C. D. 1853.1; 
Bullen, G. E. 1913.1; Cligny. A. 1906.2; 
Couch, J. 1844.2; Couch, R. Q. 1844.1, 
1851.3; Dunn. M. 1893.1; ★Ehrenbaum, 
E. 1905.3, Add. 1914.2; Goode, G. B. 
1884.5; Gunner, J. E. 1770.1; Herdman, 
W. A. 1913.2; Lonnberg, A. J. 1907.7; 
Moore, P. 1899.1; Marion, A. F. 1894.6, 
Add. 1889.3; Nilsson, D. 1914.1; Sand- 
man, J. A. 1899.2; Anon. 646; Holt. E. 
W. Add. 1892.6: Deslandes, A. F. Pre- 
Linn. 1724.1; Gronovius, J. F. Pre-Linn. 

1744.1. — Variations, races, and migra- 
tions. ★Garstang, W. 1897.3, 1898.1, Add. 

1897.1. 

For a map showing the geographical dis- 
tribution of Scomber scombrus, see Meek, 

A. 1916.1 (p. 319). 

Thynnus (Orcynus) (Tunny or Tuna). 
Biology and fisheries in the Mediterranean. 
★Sanzo, L. 1910.2; Amico, F. C. Add. 
1816.1; Roule, L. Add. 1914.1. 

Natural history notes, descriptions and 
occurrences. Collett, R. 1879.1; Day, F. 
1886.2; Collett. R. 1882.1; Jackson. J. 

B. 1844.1; Lonnberg, A. J. 1907.7; 
McIntosh, W. C. 1886.1; Schulze. F. E. 
1903.1; Walker. R. 1874.2; Anon. 716; 
Cunningham, J. T. Add. 1895.3. 

Nomenclature. Gill, T. N. 1894.3, Add. 
1888.4; Jordan, D. S. 1889.5. 

Fossil forms from — Oligoeene of Ru- 
mania. Simionescu, J. T. 1906.2. — Plio- 


cene of Belgium. Storms, R. 1889.1, 
Tertiary of Suffolk. Woodward, A. 


1890.1. 



Family Trichiuridse (Lepturidse) 

Taxonomy. Gill, T. N. (Synopsis) 
1864.19; Regan, C. T. 1909.13. 

Lepidopus (Frostfish). Natural his- 
tory and occurrence — in New Zealand. 
Arthur, W. 1884.2. — in Dublin Bay. 

Ball, Robert. 1855.1. — in Finmarken, 

Norway. Collett, R. 1913.1. — in market 
of Naples. Costa, A. 1868.1. — in Gulf of 
Quarnero, Italy. Ninni, A. P. 1862.1. — in 
Norway. Grieg, J. A. 1913.1. 

Taxonomy, first description. Gouan, A. 

1770.1. 

Ruvettus (Escolar). Mode of capture 
at Funafuti. David, (Mrs.) T. W. Add. 
1899.1; Hedley, C. Add. 1897.1. 

For the purgative effects of the oil of this 
fish, see under Economic Products, under 
Fisheries. 

Trichiurus (Cutlassfish, Scabbardfish, 
Hair-tail). Occurrence. — on English coast. 
Clogg. S. 1871.1; Cornish, T. 1867.4, 

1871.2, 1872.5; Gatcombe, J. 1871.1. 
— on coast of Scotland. Edwards, T. 
1876.1; Hoy, J. 1815.1. —in Portugal. 
Holten, H. S. 1802.2. —in French waters. 
Vaillant, L. L. 1897.6. 


Family Histiophoridee 

Sail6.shes 

General treatise. Goode, G. B. 1883.7. 
Taxonomy. Kampen, P. N. (Java) 
}08.1; Regan, C. T. 1909.13. 

Histiophorus. Natural history, pop- 
lar accounts, etc. Barnes, W. M. 1883.1, 
roussonet, P. M. A. 1786.2; / 

lartinez, E. 1910.2; Hector. J. 1^9-L 
sburn, R. C. 1910.7; Ramsay, E. P- 
S81.4: Rea. P. M. 1909.1: 

Taxonomy. ★Lutken, C. F. 1874.1 (*v)i 
^76.2. 1877.3. — H. herschelli compared 
ith Xiphias gladius. Hector, J. Aaa. 

mi. , , 

Fossil forms, structure and taxonomy. 

[arsh. O. C. 1870.1. —In o/ 

\ena Prov., Italy. ★Barbolani di Mon- 

.uto, G- Acid. 1910.1. 

Tetrapturua. Taxonomy ^nd oc^r- 

nce. C^anestrini, G. 1861.6. " 

r. Lowe, R. T. 1840.1. —In Adriatic. 

rois, E. F. 1880.1. 

Family Pal®orhynchid» 

Eocene, Miocene and Pliocene 

Classification. Regan. C. T. 1909.13. 

Hemirhynchus. 

Id taxonomy. - At S. 

er\'ais, F. L. F- ^ ica? 2 

;72.1. — Taxomony. Kner, R. loo . • 

Palworhyncbiw. Occurrence. 

iiteaux, France. Gervais, F- ‘ . Italy. 
eunier, S. 1872.1. — tn Eocene of m y 

isquale, M. 1904.1. 

Family Xipbiid® 

General treatise. 

Nomenclature. Gill. T. N. 188J.4. 
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Taxonoyny and distribution. Goode, G. 
B. 1882.5; Regan, C. T. 1909.13. 

Xiphias (Swordfish). Natural history 
notes, miscelianeoua accounts, descriptions, 
occurrences. Bureau, L. 1895.1; Cheese- 
man. T. F. 1876.1; Friedel, E. 1880.3; 
Holder, C. F. 1876.1; Koelpin, A. B. 

1770.1, Add. 1775.1; Knox. F. J. 1870.1; 
Lanman, C. 1881.1; Miinter, J. A. 
1876.1; Schnee, S. 1903.3; Sprenger, \V. 
1900.8. 

Swordfish fisheries. Osburn, R. C. 
1912.7; Anon. 311. — United States. 

Clark. A. H. 1886.1; Goode, G. B. 1887.2; 

— Italy. Mazzullo, L. 1906.1; ★Merca- 
dante, L., Jannaci, F. & .\dorno. M. 
1906.1; Brj’done, P. Add. 1806.1; Rui*. 
J. Pre-Linn. 1673.1; Silos, G. Pre-Linn. 

1683.1. 

Pre-Linncran refs, to the Swordfish. 
Hannajus, G. 1690.1: Hanow, M. 1737.1; 
Larren, J. 1707.1; \\ arrcn, G. 1667.1. 

For swordfishes attacking vessels, and 
fighting whales, see u}idcr Predatory fishes. 

Family Luvaridae 

Classification. Regan, C. T. 1909.13. 

Luvarus (Ausonia). Natural history 
and occurrence. Collenette, .\. 1904.1; 
Holder, C. F. 1901.1. —At Falmouth. 
Bullniore, W. K. 1863.1, 18(>6.1. — On 

Irish coast. Constable, W. J. 1911.1. — 
On coast of Cornwall. Cornish, T. 1806.1. 

— At Malta. Gulia, Giovanni. 1910.1. 

— At Venice. Ninni, E. 1900.1. — On 

south coast of Ireland. Scharff, R. 1* . 

1901 . 1 . — In Adriatic Sea. Trois, K. F. 

1867.2, 1909.1. — On coast of Fini.sUre, 

France. Vaillant, L. L. 1895.4; Deluge, 
Y. Add. 1914.1. 

Family Coryphsemdee 

Taxonomy. Cocco, A. 1886.1. 
Coryphaena (Dolphin). Early descrip- 
tion. Ankarkrona, T. Pre-Linn. 1740.1. 

Family Bramidse 

Brama (Pomfret). — Natural history. 
Collin, J. 1874.1; Kiinstler, J. & Chaine. 
J. 1906.3. — Taxonomy, revision. Lunel, 
G. 1805.1. 

PterycombuB. Natural history. Lillje- 
borg, W. 1864.1; Shufeldt, R. W. 1912.2. 

DIVISION ZEORHOMBI 

Family Zeidee 

Taxonomy and relationships. CUgny, A. 
1912.7; Starks, E. C. 1898.2. 

Zeua (John Dory). Natural history 
notes. Kner, R. 1865.5; Rasch, H. H. 
1871.1; Lennier, G. Add. 1895.1. 

OreoBoma (A genus founded on young 
of a fish allied to Cyttus). Taxonomy and 
relationships. Boulenger, G. A. 1903.16; 
Vaillant. L. L. 1893.2. 

Family Amphiatides 

For Amphistium paradoxum from the 
Upper Eocene, see Woodward, A. S. 
1889.2 (vol. 4, pp. 434. 435). 


FAMILY PLEURONECTID.* 

Used in the inclusive sense, equivalent to 
the suborder Heterosomata, including the 
l*lcuronectid« and Soieida?, and the nunierous 
other forms recently elevated to family rank. 
This arrangement is adoptetl by u.s as a matter 
of convenience in citation rather than as any 
expression of taxonomic relatiomships. 

.\s articles on the Pleuronectida? are, in nearly 
every case, inclusive m their treatment, the 
citations under the various sub-divisions below 
will be found to overlap each other greatly as to 
actual subject matter. 

Summary of literature on Dab, Sole, and 
Turbot. ★Hock, P. 1903.1. 

Sununaries of literature on the Plaice. 
Dunvker, G. 1895.1, .2, 1896.1; Herdtoan 
W., Scott. A., Johnstone. J. <fc Cole, F 
1902.1; ★Hoek, P. 1903.1. 

D(tailcd descriptions of the various spe- 
cies. Fries, B., Eckstroru. C. & Sundevall, 
C. (English trans.) 1893.1; Krpyer, 

H. N. 1838.1; Day. F. 1880.2; Gunther, 
A. 1S,')9.1. 

Briefer diagnoses of the species. Mobius, 
K. Heincke, F. 1883.1. 

NATURAL HISTORY 

Chiefly comprehensive accounts, includ- 
ing in some cases short references to subjects 
treated in detail in the sections below. Bald- 
win. A. H. 1803.1, 1879.1; Cunningham. 
J. T. 1894.1; Fulton, T. W. 1905.3; 
Lonnberg, A. J. 1894.0; ★Redeko. H. C. 
1909.2; Anon. 449; Cockerell, T. D. 
Add. 1890.1. 

Arnoglossus laterna and thori. 

Holt. E. W. Add. 1892.1. 1897.2. 

Hippoglossus vulgaris (Halibut) 
Goode, G. B. 1885.2; ★Thompson. W. F. 
1915.1; Ehrenbaum, E. Add. 1914.4; 
Holt. E. W. Add. 1892.4. 

Pleuronectes (Glyptocephalus) cy- 

nOglOSSUS (IFifc/i). On coast of North 
America. Goode, G. B. & Bean, T. H. 

1878.1. 

Pleuronectes flesus (Flounder). As- 
croft. R. L. 1900.2; Braun. M. G. 1880.1; 
Collin. J. 1876.1; Ehrenbaum, E. 1911.6; 
★ Herdman, W. A., Scott, A. & Johnstone. 
J. 1890.1; Sandman. J. 1906.1, .4. 

Pleuronectes limanda (Dab). Peter- 
sen. C. G. 1893.3. 

Pleuronectes (Glyptocephalus) mi- 
crocephalus (Lemon Dab). Holt, E. W. 
Add. 1893.4. 

Pleuronectes platessa (Plaice). Ap 
stein, C. 1894.1-1905.1; Brussow, ~ 
1879.1; ★(7ole, F. J. & Johnstone, J. 

1901.1; Cunningham, J. T. 1895. 2, .3; 
Faber, F. 1828.2; ★Garstang, W. 1905.4, 
.6, 1909.1; ★Johansen, A. C. 1905.1, 

1909.1, 1910.1, 1912.1; Malard-Dum6ril, 

- 1898.1; ★Gilson. G. Add. 1910.1; Han- 
nemann, B. J. Pre-Linn. 1698.1. — 

Putnam's fiat fish, a smooth Plaice. Bean, 
T. H. 1879.12. — Vitality of trawl-caught 
plaice. Borley, J. O. 1909.2. 

Rhombus maximus (Turbot). Day, 
F. 1880.9; Goode. G. B. 1880.19; Le- 
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vander, K. M. 1897.3; Sandman, J. A. 
1906.4; Holt, E. \V. Add. 1892.5. 

Solea vulgaris (Sole). ★Cunningham, 
J. T. 1890 . 2 ; Houghton, \V. 1883.1; 

★ Redeke, H. C. & Tesch, J. J. 1911.1; 

★ Ehrenbaum, E. Add. 1914.5; Green, 
W. S. Add. 1890.1. — Eggs of sole attached 
to shrimp. Deslandes, A. F. Pre-Linn. 

1724.1, 1753.1; Needham, J. T. Pre- 
Linn. 1745.1. 

AMBICOLORATION 

Being the partial or complete develop- 
ment of pigmentation on the eyeless and 
ordinarily colorless side. 

For adjustment in coloration to the sur^ 
roundings and effects upon coloration of 
extirpation of the eyes, see under Coloration. 

General accounts and summaries of 
various theories as to cause. Bateson, W. 

1894.2, 1895.1; ★Gemmill, J. F. 1912 . 1 ; 

★ Hussakof, L. 1914.3. 

Records of Occurrence 
of Ambicolorate Specimens 

Chiefly the flounder, plaice, sole, and 
turbot, and including partially ambicolored 
or “ piebald " specimens. Bos, J. R. 
1886.1; Elmhirst, R. 1911.1; Filhol, H. 
1889.1; Johnstone, J. 1909.1; Nicols, 
A, 1873.1; Pouchet, G. 1892.1; Ritchie, 
J. 1908.1; Rodd, E. H. 1862.1; Sacchi, 
M. 1898.1; Schleep, B. C. 1829.1; Toni, 
E. 1888.1; Trois, E. F. 1908.1, 1909.2. 

— No change in coloration after extirpa- 
tion of eyes. Buijtendijk, F. J. J. 1911.1. 

— Platessa oblonga with both sides equally 
colored. Storer, D. H. 1844.10, 1855.1. 

Cases of inversion of coloration, i. e., 
absence of pigmentation on ocular side and 
appearance of color below. Nourj', E. 
1909.1; Sacchi, M. 1899.1, .2. — Engyo- 
phrys, normally pigmented on blind side. 
Jordan, D. S. & Bollman, C. H. 1890.1. 

Theories of causation 

Ambicoloration caused by abnormal 
movements in swimming. Giard, A. 1892.3. 

— This view contradicted by aquarium ex- 
periments of Cu^not, L. 1905.1, 1906.1; 
and Cunningham, J. T. 1895.1. 

Ambicoloration in flatfishes a case of 
atavism. Kent, W. S. 1873.3. — Con- 

tradiction of Kent's theory. Suggestion of 
crossing of normal and reversed specimens 
as cause of ambicoloration. Romanes, G. 
J. 1873.1. 

Experiments on action of light on the 
under side of flatfishes. ★Cunningham, 
J. T. 1891.3, 1893.1. .10; Cunningham, 
J. T. & MacMunn, C. A. 1893.1. —Ex- 
periments on flatfishes living on slaty 
bottom. Cunningham, J. T. 1895.1. 

Theories deduced from the above and other 
experiments with light. — Ambicoloration 
due {at least in part) to the penetration of 
light through shallow water to the parts of 
the fish not in contact with the hard bottom. 
★Cunningham, J. T. 1894.1; Hussakof, 
L. 1914.3. — Ambicoloration probably due 
to influence of sympathetic nervous system 
as well as action of light. McIntosh, \V. C. 
1902.2, .3. 


DEVELOPMENT 

Including metamorphosis of the bi- 
lateral larvss to the asymmetrical condi- 
tions of the adult. The subdivisions, " Asym- 
metry ” and “ Rotation of eye ” are retained 
for convenience although these subjects are not 
readily separable. 


Eggs and Larvse 

" The eggs of the Pleuroncctidae, like those 
of the Gadoids, are pelagic or floating, and the 
species begin life with a denatant drift in the 
current from deep to shallow water.” Meek 
(A. 1916.1, p. 262). 

This subject has been studied chiefly 
by means of the results of fisher>' investi- 
gations. For detailed reports and statis- 
tics, see the Reports cited below under 
Migrations. See also under Fisheries. 

Descriptions of eggs of various Pleuro- 
nectidee. Cunningham, J. T. 1888.1; 
Holt, E. W. 1891.5, 1893.4. —Plaice 
eggs. McIntosh, W. C. & Prince, E. E. 

1890.1. 

Eggs and larvae in the North Sea. ★Eh- 
renbaum, E. 1897.1, 1908.2, 1910.1, 

,2, 1911.3; Bowman, A. {Plaice) Add. 

1914.1. 

Statistics of number of Plaice eggs — in 
Baltic. Hensen, V. & Apstein, C. 1897.1. 
— in Loch Fyne. Williamson, H. C. 

1899.1. 

Plate of larval forms. ★Hoek, P. 1903.1. 
Spawning areas {chiefly North Sea and 
coasts of Ireland and Scotland). Meek, A. 

1916.1. 

General papers on the eggs and larvae of 
Pleuroncctidae, including their distribu- 
tion, quantity, development, etc. Kyle, H. 
M. 1900.7; McIntosh, W. C. 1892.2, 

1894.2. 1895.1; ★Petersen, C. G. 1904.2, 

.4. 1906.2, 1909.2. — Zeugopterus punc- 

latus. Cunningham^ J. T. 1893.11. 
Rhomboidichthys mancus. Facciol^, L. 

1887.3. — Pleuronectes cynoglossus. Holt, 

E. W. & Byrne. L. W. 1903.2. — Ar- 

noglossus and Hippoglossus. Williauison, 
H. C. 1911.2, .4. 


Post-larval Stages 

Chiefly metamorphosis. Papers trea^ 
7 in detail of this stage. ★Apstein, C. 

94.1, 1897.1, 1905.1; Kyle. H. M. 
98.1; McIntosh, W. C. 1888.3. 1889.2, 
96.4; Schmidt. E.J. 1904.2; WiUiara- 
n. H. C. 1904.1. , .. . 

Natural history and rate of 

ing plaice after metamorphosis is com- 

^ Cunningham. J. T. 1896.1. -- Ee- 
detailed account. ★Fulton, l. »• 

12 . 3 . 

Asymmetry of flatfishes 

leferences to Asymrnetry w-iH also b^omi 

^anv of the other articles ci^d 
ticularly those under Ambicoloration, 
i of Eye. and Post-larval stages. 

rirst correct explanation of 

ry of the Pleuronectida. ★Iraquai , 

H. 1865.1. 1866.2. 

\Iature and development of the asym 

rical condition, structural cAanffCS etc. 
tenrieth. J. H. 1800.1; Benedcn P. 

Crichton-Browne. J. lyu'.i, 

unningham J. T. 1896.1; ★Duncker. 
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G. 1900.2; Fullarton, J. H. 1891.1; 

★ Fulton. T. W. 1902.3; Malm, A. W. 

1854.1, 1868.1, 1880.1; Marshall, W. A. 
1885.1; Masterman, A. T. 1910.1, 
1912.1; Pfeffer, G. J. 1886.1; Reichert, 
C. B. 1873.1; Sacchi, M. 1893.1. 1894.1; 
Steenstrup, J. J. 1863.1, 1864.3-1865.1, 
1866.2; Steiner, J. 1886.1, .4; Thom- 
son. C. W. 1865.1; Wright. E. P. 1878.1. 

Structure of the optic chiasma in asyin- 
metrical fishes. Mayhoff, H. 1912.1; 
★Parker, G. H. 1903.2; Williams, S. R. 

1902.1, 

Rotation of eyes 

The change of the eyes of the lar\'al 
iiathsh during growth or metamorphosis 
from a bilateral condition to approxima- 
tion on one side of the head, with the ac- 
companying changes in the optic tract, 
cranial skeleton, etc. 

As first enunciated by Traquair, the 
whole of the cranium in the region of the 
orbit lias rotated on its longitudinal 
axis. 

Various papers. ★Agassiz, A. 1876.1, 

1877.2, 1878.1 (ii), 1879.3: Behr, A. 

1899.1; ★Ehrenbaum, E. 1897.1 (i); 

★ Facciol^l, L. 1885.2, 1887.3, 1901.1; 

Hurting, P. 1866.2. 1878.5; Hawkes. A. 
J. 1907.1; ★Mayhoff, H. 1914.1; Nishi- 
kawa, T. 1897.1; ★Parker, G. H. 1903.2; 
Pfeffer, G. J. 1894.2; Provazek, F. 1900.1; 
Schiddte, J. M. 1868.1, 1877.1; Thilo, 
O. 1902.3, .4. 1908.1; ★Williams, S. R. 

1901.1, 1902.1; Wright. E. P. 1879.1; 
Anon. 359; Hanow, M. Pre-Linn. 1737.1. 

Views of Steenstrup who believed that one 
eye passed through the substance of the 
head. ★Steenstrup, J. J. 1866.2, 1876.1. 

Records of cases of arrested rotation of 
the eyes, teratological conditions resulting 
in complete or partial retention of bilat- 
eral symmetry, often accompanied by other 
minor abnormalities in coloration, etc. 

Filhol. H. 1889.1; Giard. A. 1892.3; 
Holt. E. W. 1893.2; Johnstone. J. 1909.1; 
Ninni. E. 1906.1; Ritchie. J. 1908.1; 
Sacchi. M. 1898.1; Schleep, B. C. 1829.2; 
Storer, D. H. 1844.10. 

Teratological specimens showing a re- 
versal of the eye position, i. e., the occur- 
rence of both eyes on the opposite side of 
that normal for the species. Specimens of 
— Turbot {Psetta maxima). Cunningham, 
J. T. 1907.1. — Flounder. Traquair, R. 
H. 1900.3. 

DISTRIBXTTION 
Predominantly Northern 

For distribution of eggs and larvce, see 
also the articles cited above under Eggs and 
Larvee. 

For areal and bathymetric distribution, 
see particularly Cunningham, J. T. 1896.1 ; 
Day, F. 1880.2; Fulton, T. W. 1893.2; 
★Hoek, P. 1903.1 (Plaice, Sole, and Dab)\ 
Holt, E. W. 1893.1; Johansen, A. C. 
1905.1; ★Meek, A. 1916.1. 

Bathymetric distribution. Herdman, W. 
& Dawson, R. 1902.1; Schiemenz, P. 

1902.1. 


Distribution in Arctic waters. — 

Alaska; Halibut. Bean, T. H. 1879.10. 

— Murman Coast and White Sea. Knipo- 

vich, N. M. 1901.1, 1902.1. — Behring 

Sea, Alaska and Sea of Okhotsk, and White 
Sea; Plaice. Smitt, F. A. 1893.1. 

Baltic Sea. Mobius, K. & Heincke, F. 

1883.1. — Plaice in Baltic. Duncker, G. 

1904.2; Kruger, Albert. 1903.1,1904.1; 
Mortensen, O. T. J. 1895.1; Reibisch, 
J. 1904.1, 1907-1, 1911.1. —Effect of low 
specific gravity on plaice distribution in 
Baltic. Hensen, V. A. 1884.1; Petersen, 
C. G. 1894.1. — Dab. Schiemenz, P. 

1902.1. 

Distribution on coast of Finland. — - 
Plaice. F^ischer, J. 1875.1. — Dab. 

Malmgren, A. J. 1863.1. — Halibut. 

Sandman, J. A. 1906.1. 

English coast. — Hippoglossus vul- 
garis. Holt. E. W. <fe Byrne, L. W. 1904.1; 
Kermode, P. M. 1897.1. 

Germany. Flounder. — in Upper 
Rhine. Lauterborn, R. 1906.1. — in 

Main R. Thienemann, A. 1912.7. 

Irish Sea and vicinity. Herdman, W. 
&, Dawson, R. 1902.1; Holt, E. W. 
1891.5. — Firth of Clyde. Scott, T. 

1900.1. 

Italian coast. — Gulf of Genoa. Cane- 
strini, G. 1861.4. — Adriatic Sea, Plaice. 
Trois, E. T. 1878.3. — *Sea of Messina, 

Arnoglossus. Facciol^, L. Add. 1886.1. 

North America. Bumpus, H. C. 
1898.6; Goode, G. B. & others, 1887.1, 

— Turbot and Sole. Goode, G. B. 1880.19. 

North Sea and North Atlantic. 

— North Sea. Fulton, T. W. 1905.3, 

1913.1. 

Plaice in North Sea. Bowman, A. Add. 
1914.1; Garstang, W. 1909.2. — “ Pro- 
portionate distribution of the sexes of plaice 
in the North Sea." Hefford, A. E. 1909.1. 

Icelandic waters. — Dab. Ehrenbaum, 
E. 1901.2. — Plaice. Faber, F. 1829.1. 

East coast of Scotland. McIntosh, W. 
C. & Masterman, A. T. 1897.1. — Firth 
of Forth. Cunningham, J. T. 1896.1. 

Netherlands. Redeke, H. C. 1904.1, 

1905.3. 

Scandinavian coast. — Norway. 
Collett. R. 1874.1, 1875.3. — Snaasen 

Lake, Flounder. Nordgaard, O. 1906.1. 

Sweden. Solea vulgaris as a freshwater 
fish. Hintze, A. 1887.1. 

Danish waters. Krpyer, H. N, 1838.1. 

MIGRATIONS 

AND MARKING EXPERIMENTS 

The majority of articles on these subjects 
have been published in 1902 and the following 
years in the Reports listed below: Kept. Lan- 
cashire ^a-Fisheries Lab., Liverpool; Rept. 
Fishery Board for Scotland, Ix>ndon; Mitt. 
Deutseb. Seefisebereivereins. and the publica- 
tions of the Commission Wissenschaft. Unter- 
Buch. Deutsch. Meere, Kiel. 

.\lthough the migratory movements of the 
various genera and 8i)ecie8 differ slightly owing 
to external influences, such as temperature, we 
may in the main the folloa'ing summary of 
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Cole & Johnstone (1901.1, p. 218) as applicable 
to the Pleuronectidae in general. 

'* Passive drift in-shore of developing eggs 
and metamorphosing larvse terminating as the 
larva acquires the adult form and settles to 
the bottom. Slow outward movement of the 
young fish, deeper water being continually 
sought as it increases in size. This movement 
ends as the fish becomes mature. Thereafter 
its movements are probably very limited. 
During the spawning season it probably does not 
travel at all. With the extrusion of spawn an- 
other generation begins the migratory cycle.” 

The migratory habits of the flatfishes 
have been chiefly studied by means of 
marking experiments on plaice in ihe 
North and Irish and Baltic Seas. For a 
hiblioQraphy on plaice markino cxpcri^ 
vienta, see Atkinson, (J. T. 1912.1. 

Marks in use in marking experiments. 
Heincke, F. & Bolau, H. 1906.1. 

For investigations on the migration of 
Pleuronectidic in order to determine ques- 
tions of Size, Growth, Food, and Tem- 
perature effects, see the larger papers cited 
in this section and also these subjects in the 
Morphological Section. 

General papers on the migrations of 
Jlatfishes. Cole, F. S. & Johnstone, J. 
1901.1: ★Meek, A. 1916.1. — .See also 

J. T. Jenkins ” The Sea Fisheries.” Lon- 
don, 1920, 299 p. figs., and various shorter 
papers on the results of the Northumber- 
land investigations by Sleek, (A. 1905.1, 

1909.2. 1913.1, 1914.2,.3, 1915.3). 

For detailed reports on localities, seasons, 
etc. of mature spawning migrations of 
Pleuronectidee, see particularly the Re- 
ports of the Dove Marine Laboratory, 
CuUercoats. 

Seasonal migration of PleuronectidcB 
{in-shore in summer and into deeper water 
in winter, until maturity is reached). 

— Flounders rnarked in Elbe in autumn 
recaptured in Elbe. Ehrenbaum, E. 1907.3. 

— Young plaice appearing in the mouths 

of rivers. Feddersen, A. 1879.1; Hoek, 
P. 1888.1; Seeley, H. G. 1886.1. — 

” Where are plaice in winter? ” Petersen, 
C. G. J. 1893.2. — Marked soles in the 

Zuyder Zee. Tendency to southwest migra- 
tion. Hedeke, H. C. 1905.1. 1911.1, — 
Flounders marked in Feb. and May on 
Bornholm grounds in Baltic, recaptured 
near coast the following summer. Strodt- 
man, S. 1906.1. 

Effects of seasonal migrations analyzed 

— for Forth school. Thompson, D. W. 

1914.2; Fulton. T. W. {*' Goldseeker " 
investigations) 1913.2. — for Northumber- 

land school. Meek, A. 1916.1, p. 271. 

Increase in growth of Plaice as result of 
transplantation to richer feeding grounds. 
Experiments in North Sea, 1896— 1908 . 
Borley, J. {Summary) 1912.2; Garstang, 
W. 1905.1; Petersen, C. 1896.4, 1897.1. 

Migratory habits peculiar to certain flat- 
fishes. — Plaice and Dab are usually 
found together. Plaice begins to spawn 
earlier in year than Dab. Cunningham, 
J. T. Add. 1898.1. — Flounder lives in 

estuaries and rivers, only descending to the 


sea in the spawning season. Cunningham, 
J. T. Add. 1898.1. 

Notes on migrations of Pleuronectidee to 
various localities. {Chiefly seorsonal feeding 
migrations.) — From Kattegat to Baltic. 
Mortensen, O. T. J. 1897.1. — In Trond- 
hjemsfjord, Norway. Nordgaard, O. 

1909.2. — To coastal grounds on west 
coast of Jutland. Johansen, A. C. Add, 

1913.1. . 2. 

Marking experiments in various locali- 
ties. — North sea. Atkinson, G. T. 1909.1- 
1912.1; Bolau, C. C. 1905.1 ; Ehrenbaum, 
E. 1907.3; Lee, R. M. & Atkinson, G. T. 
1912.1; Reichard, A. C. 1909.1, 1910.1, 

1915.1. . 2. — Irish Sea. Farran, G. P. 

1909.1; ★Johnstone, J. 1905.3, .5, 1911.1, 

1912.2. — Baltic Sea. Johansen, A. C. 

1905.1, 1909.1, 1910.1, 1912.1. —Ice- 
land. Sffimundsson, B. 1913.1; Schmidt, 
E. J. 1907.1. 


PHYLOGENY 

Evolution and origin of species of flat- 
fishes. Bateson, W. 1894.1; ★Cunning- 
ham. J. T. 1892.1, 1895.6, Add. 1898.1; 
Giard, A. 1892.1; Regan, C. T. 1910.6; 
★Thilo, O. 1899.2, 1903.3. 

TAXONOMY 

Family Pleuronectidas 

See also general papers on this subject 
under Taxonomy in the Morphological 
Section. 

Systematic works. Andrews, W. 1849.5; 
Boulenger, G. A. 1901.15; ★Cunning- 
ham, J. T. 1893.1, 1896.6, Add. 1894.1; 
★Kyle, H. M. 1900.1. 

For group and generic names given to 
larval forms, see Jordan, D. S. <fe Goss, 
D. K. 1889.1. 

Geographical variations. Cligny, A. 
1905.4. — India. Alcock, A. W. {Bay of 
Bengal) 1889.2; Jenkins, J. T. 1910.2. 

East Indies. Bleeker, P. 1851.15, 1852. 1-, 

1862.1, .9. —Africa. Boulenger, G- A. 
1902.19. — Sicily. Facciol^, L. 

— North America. Gill, T. 

.15, 1889.1; Lockington, W. N. {Cali- 
fornia) 1879.12. —Great Britain. Gun- 
ther. A. C. 1890.1. 
and Europe. Jordan, D. S. <fe Goss, 

1889.1. — Review, Japan. Jordan. D. 8. 
& Starks. E. C. 1906.3; Ota^i. K 1897.1. 

— North Sea. Keilhack, F. L. 19 A* 
Mediterranean Sea. Kyle, H.M. 191o.l* 
Zeeland, Netherlands. Steenstrup, J. J- i?- 

1835.1. . ^ 

Variations and Relationships of 
various genera and species 

Hippoglossoides, Pacific species. 

Schmidt, Peter. 1915.1. 

Pleuronectes flesus. 

1900 2; Fabricius, O. 1824.1. 

tween P. flesus and P. pWessa. 

G. 1895.1..2, 1896.1: Hoek. P. P. 1890..!, 

Stead. F. B. 1897.4. 

Pleuronectes platessa. Faber, t. 

^^Fariafion of local forms. Cunningham, 
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J. T. 1895.5, {in me). 10; ★Duncker, G. 
1895.1..2, 1896.1, 1913.1; Kyle, H. M. 
1900.2; Petersen, C. G. 1894.1. — Hol- 
land. Gottsche, C. M. 1835.1. — Baltic 
Sea. Mobius, K. & Heincke, F. 1883.1. 

— 7n Danish vxiters. Stead, F. B. 1897.1. 

— American “ Plaice ” a species of Para- 
lichihys {P. dentatus). Goode, G. B. & 
others. 1887.1. 

Pleuronichthys. Review. Starks. E. 
Thompson, W. 1910.1. 

ZeugopteruB. Petersen, C. G. 1904.2. 
Sub-family Soleina (Plagusinse) 

Synopsis. Kaup, J. J. 1858. 4. .5. 

Solea. Great Britain. Holt, E. W. L. & 
Byrne, L. W. 1905.1. 

Fossil forms. — Solea in Miocene of 
Switzerland. Musy, M. 1913.1. — Solea 
in Eocene of Egypt. Woodward, A. S. 

1910.2. 

DIVISION KURTIFORMES 

Family Kurtide 

Kurtus. Systematic position. Beau- 
fort, L. F. Add. 1914.1. 

DIVISION GOBIIFORMES 

Taxonomy. Heckel, J. J. 1836.1 ; Regan, 
C. T. 1911.14; Steindachner. F. 1861.1. 

— Sunda-M olucca Archip. Bleeker, P. 

1849.1, 1851.13, 1874.1, 1875.2. — Ncrrth 

America. Gill, T. N. 1864.9,. 18. — Re- 
view, Japan. ★Jordan, D. S. & Snyder, 
J. O. 1901.9. — Species in Mus. Nat. 

Hist. Paris. Sauvage, H. E. 1880.2. 

Evolution; possible line of descent. 
Starks, E. C. 1911.6. 

Family Gobiide 

Taxonomy. — East Indies. Beaufort, 
L. F. 1912.1. — Gulf of Genoa. Canes- 

trini, G. 1861.2. — Norway. Collett, R. 

1875.1. — American species. Eigenmann. 

C. H. & R. S. 1888.2; Jordan, D. S. & 
Eigenmann, C. H. {Review) 1887.1. — 

Great Rritoin. Holt, E. W. L. & Byrne, 
L. W. 1903.1. — Dalmatia. Kolomba- 

toviC, J. 1891.1. — Sweden. Malm, A. W. 

1874.2. — Catalogue of Adriatic Sea 
forma. Ninni, A. P. 1883.1. — Taxonomy 
and natural history, Baltic sea. Heincke, 
F. 1880.1. 

CrystallogobiUB. — Taxonomy and 
natural history, Norway. Collett, R. 

1877.2, 1878.3. ^Distribution, C. nil- 
sonii. Cunningham, J. T. 1891.1; Holt, 

E. W. Add. 1892.2. 

GobiuB. Natural history. Cambridge, 

F. P. 1903.1; Canestrini, G. 1865.1, 

1867.1; Costa, O. G. 1844.2; Keene, J. 
H. 1879.5; Olivi, G. 1796.1; Holt. E. W. 
Add. 1897.4. — Life-history and rate of 

growth. ★Shann, E. "W. 1910.1. — En- 

vironment. Smitt, F. A. 1896.1. 

Taxonomy. — Indian Archip. species, 
Bleeker, P. 1878.1. — Swedish species. 

Fries, B. F. 1838.2. — European forms, 

Smitt, F. A. 1900.2; Fage. L. Add. 
1914.1. — Danish species. ★Winther, G. 
P. 1874.3. 


LatrunculUB. — Taxonomy. Review, 
East Indies. Bleeker, P. 1876.8. — Natural 
history and taxonomy. Collett, R. 1873.1, 

1877.2, 1878.3. 

Lentipes. Taxonomy; revision. Grant, 
W’. R. 1884.1. 

PeriophthalmuB {Walking Fish). — 
Taxonomy; synopsis. Gill, T. N. 1864.17. 

— Figure from life. Hickson, S. J. Add. 

1889.1. 

For terrestrial locomotion, see under 
Locomotion. 

For use of caudal fin as an accessory 
respiration organ, see under Caudal res- 
piration under Respiration. 

PbilypnuB. Taxonomy; monograph. 
Gill, T. N. 1861.6, 1862.1. 

Sicydium and allies. Taxonomy — 
East Indies. Bleeker, P. 1876.8. — Re- 

vision. Grant, W. R. 1884.1. 

Sub-family Eleotridina 

Taxonomy — Review. Indian Archip. 
Bleeker, P. 1877.10. — Review, America. 
Eigenmann, C. H. & Fordice, M. W. 

1886.2. — Australia. Ogilby, J. D. 

1897.2. 1898.6. — Review, New South 

Wales. Waite, E. R. 1904.6. 

DIVISION DISCOCEPH.\LI 
Classification. Regan, C. T. 1912.2. 

Family Echeneididsa 

For the use of the sucking fishes as “ liv- 
ing fish hooks," see under Remora-fishing 
in section on Fishing Methods. 

For the sucking disk of Echeneids as a 
transformed spinous dorsal fin, see under 
Adhesive Disk. 

For Echeneids as ship-holders, see under 
Mythology and Symbolism. 

Taxonomy and relationships. Bleeker, 
V. {Sunda-Molucca Archip.) 1852.3; Costa, 
O. G. 1844.1; Dum^ril, A. H. 1858.1; 
Gill. T. N. 1865.6, 1882.5; Lutken, C. 
F. 1874.1 (v), 1877.3. 

Echeneifl. Natural history. ★Giinther, 
A. C. 1860.6; Hatting, P. 1867.1. — Al- 
leged capture in Michigan. Smith, H. M. 

1903.2. — Fossil form. Wettstein, A, 

1886.1. 

Bemora. Earliest figures and refer- 
enc.es. — General accounts. Eastman. C. 
R. 1915.3. Add. 1916.3. — /n Pre- 

Linnaean Section. Aristotle {First refer- 
ence) 1476.1; Braccio, I. 1634.1; Cheva- 
lier, J. D. 1752.1; Imperato, F. {Earliest 
printed figure) 1593.1; La Roque, 1682.1; 
Massey, W. 1753.1; Vallisnieri, A. 

1725.1. 

DIVISION SCLEROPAREI 

Taxonomy, Indian Archip. Bleeker, P. 
1849.6, 1851.9,. 16. 

Family ScorpanidsD 

Taxonomy. — E. Indian Archipelago. 
Bleeker, P. 1876.3, .4. — Review, Japan. 
★Jordan, D. S. & Starks, E. C. 1904.4. 
-^Mediterranean. Roule, L. 1907.1. 

— Species in Paris Museuyn. Sauvage, H. 
E. 1878.1. 
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Histiocephalus. Taxonomy; Eocene. 
Molin, R. 1860.1. 

Scorpsena (Scorpion fish) . Natural his- 
tory. Holder, C. F. 1900.1; Holt, E. W. 
Add. 1893.6. 

Taxonomy. — M ediferranean species. 
Jaquct, M. 1907.1. — Review, American 
species. Meek, S. E. & Newland, R. G. 

1886.1. 

Sebastes (Rosefish). Natural history. 
Fulton, T. W. 1901.1; Holt, E. W. Add. 

1892.7. 

Taxonomy and distribution. — Cali- 
fornia species. Ayres, \V. O. 1860.3, 

1863.1. — A?nerican species. Gill, T. N. 

1864.14, 1865.1. — Review, Japan. Hil- 
gendorf, F. M. 1880.4. — Greenland. 

Kroyer, H. N. 1845.10. — Taxonomy and 
geoyraphical distribution. Sauvage, H. E. 

1874.1. 

Revision of Sebastes and allied forms. 
Eigeninann, C. H. & Beeson, C. H. 1894.3. 

Sebastodes (Rockfish). Taxonomy and 
relationships. Eigeninann, C. H. & Bee- 
son, C. H. 1893.1. — Mediterranean 

species. Jaquet, M. 1907.1. 

Syxxancia and allied forms. Taxonomy, 

— East Indies. Bleeker, P. 1874.8. — Gen- 
eral account. Gill, T. N. 1905.8. 

Family Hexagrammidss 

Taxonomy, review, Japan. Jordan, D. 
S. & Starks, E. C. 1903.3. 

Family Comephorid» 

Taxonomy, Lake Baikal. Berg, L. S. 

1906.8, 1907.2; Korotnev, A. 1905.1. 

Anoplopoma (Scombrocottus). Nat- 
ural history. Swan, J. G. 1885.1. 

Comephorus. Natural history. Dy- 
bowski, B. I. 1873.1, 1901.1; Gnibe, A. 
E. 1875.1; Gunther, A. C. 1871.6; Ko- 
rotnev. A. 1904.1; Tur, J. 1903.1; Zo- 
graf, N. Y. 1901.2, 1902.2. 

Cottocomephorus. Taxonomy and 
affinities. Berg, L. S. 1906.8, 1907.2; 
Pellegrin, J. 1906.14. 

Family Cottidse (Sculpins) 

For geographical distribution of fresh- 
water Cottidce, see Meek, A. 1916.1 (p. 
352). 

Taxonomy. — Lake Baikal. Berg, L. S. 

1903.1. 1906.8, 1907.2; Gracianov. V. I. 

1901.1. — Russia, fresh-water. Gracianov, 

V. I. 1907.4. — Fresh-water of North 

America. Girard, C. F. 1852.2; Jordan, 
D. S. 1877.1. — Review, Japan. Jordan, 
D. S. & Starks, E. C. 1904.2. — Green- 
land, Arctic forms. Liitken, C. F. 1876.1 (i). 

CottUS. Natural history, distribution, 
etc. Acloque, A. 1899.1; Bean, B. A. & 
Weed. A. C. 1910.2; ★Buschkiel. A. 
1908.2; Lamarche, C. 1897.1; Lonn- 
berg, A. J. 1900.7; Malmgren, A. J. 
1870.1; Robinson, R. E. 1877.1. — Dis- 
tribution in Siberia. Berg, L. S. 1906.5. 

— Variation in Mdlar Lake, Sweden. 
Lonnberg, A. J. 1905.5. 


Taxonomy, revision of genus. Girard, C. 
F. 1852.3; Jeitteles, L. H. 1861.1. 

Fossil forms from — Oligocene of Bel- 
gium. Leriche, M. 1904.1. — Tertiary of 
Aix. Sauvage, H. E. 1873.7. 

Myozocephalus. Natural history. 
★Gill, T. N. 1905.15. 

Psychrolutes and allies. Taxonomy^ 
review. Gill, T. N. Add. 1888.5. 


Family Cyclopteriida 

Taxonomy and relationships. Agassiz, 
J. L. 1858.7; ★Garman, S. 1892.1; Gill, 
T. N. 1891.6. — Synopsis, eastern North 
America. Gill, T. N. 1865.11. — Review, 
Japan. Jordan, D. S. & Snyder, J. O. 
1902.4. 

Cyclogaster and related species. Tax- 
onomy, Japan. Gilbert, C. H. & Burke, 
C. V. 1912.2. 

Cyclop terus (Lumpfish). Natural his- 
tory. Apstein, C. 1910.1; B4zier, T. 
1894.1; Franz, V. 1907.3; -^Gill, T. N. 
1907.3; Guitel, F. 1890.3; McIntosh. 
W. C. 1897.1; Putnam, F. W. 1874.3; 
Montagu. G. 1804.1, 1809.1; Smith, 
John A. 1867.3; Anon. 498; Grieve, S. 
Add. 1891.1; Gronovius, L. T. Pre-Linn. 

1757.1. 

For sucking disk, composed of the united 
ventral fins, see under Adhesive Disk. 

Cyclopterichthys and Liparops. 

Taxonomy. Garman, S. 1892.1. 


Family Liparididso 

Taxonomy. ★Garman, S. 1892.1. — Re- 
view, Japan. Jordan, D. S. & Snyder, J. 
O. 1902.4. 

Liparia (Sea Snail). Natural history. 
Kroyer. H. N. 1861.2; Liitken, C. F. 

1861.1. . 2, 1862.1; McIntosh, W. C. 
1885.2; » Nozeman, C. Pre-Linn. 1757.2. 

Occurrence. — on French coast. Cligny, 
A. 1912.5. — in Swedish waters. Ekstrom, 
C. 1832.1; Schagerstrom, N. O. 1|?8^. 

— on Massachusetts coast. Putnam, F. VV. 

1874.2.. 3..10. — in Finnish waters Reuter, 
O. M. 1892.1; Suomalainen, F. W. 191 M- 

— in Irelarid. Scharff, R. F. 

Firth of Forth. Evans, W. Add. 1897.1. 


Family Flatycephalidw 

Taxonomy. — Revision, Indian Archip. 

Ueeker, P. 1879.5. —da^n. Jordan, JJ. 

. & Richardson, R. E. 1908.^ 

n Sauvaire, W- L 04 o.i.. 


Family Hoplichthyidw 

Taxonomy, Japan. Jordan, D. S. & 
Richardson, R. E. 1908.2. 


Family Agonids 

Taxonomy, review, Japan. Jordan, D. 
& Starks, E. C- 1904.3. 

Family Triglid® 

Taxonomy. GUI, T. N. 1888.4, 1^9-5: 

iup, J. J 1858.1. 1873.1; Sauvag^. 

1873.1. —Synopsis, 

alia, Gavino 1858.1. 2 ^ 

S. & Richardson, R. E, 1908..6. 
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Mediterranean. Roule, L. 1907.1. — iSpc- 
cUs in Paris Museum. Sauvage, H. E. 

1878 . 1 . 

Prionotus Robin). Taxonomy, re- 
view. Jordan, D. S. <fe Hughes, E. G. 

1887.1. 

Trigla {Mailed Gurnard). Natural his- 
tory. Bianconi, G. G. 1856.1 : Embleton, 

R. 1834.1; Emery, C. 1879.1 (x); Holder, 
C. F. 1909.1; Shufeidt. R. W. 1898.5; 
Holt, E. \V. Add. 1898.5. 

Family Dactylopteridsa 

Taxonomy, synopsis. Gill, T. N. 1891.1. 

Cephalacanthus (larval form). Tax- 
onomy, Japanese species and related forms. 
Jordan, D. S. & Richardson, R. E. 1908.2. 

Dactylopterus (Flying Gurnard). Nat- 
ural history (development). Canestrini, G. 

1861.3. 

DIVISION JUGULARES 
Taxonomy. Dum^ril, A. M. 1855.1. 

Family Trachiaidae 

Taxonomy. Boulenger, G. A. 1901.15. 
Natural history. ★Gill, T. N. 1907.2. 

TracKinus (Weever). Natural history, 
popular accounts, descriptions, etc. Emer>', 

C. 1879.1 (xii); McIntosh, W. C. 1886.6; 
Meier. H. 1865.1; Winkler, T. C. 1857.5; 
Holt. E. W. Add. 1898.4. 

Taxonomy. Review. Bleeker, P. 1861.7. 
For poison glands and effects of poisons, 
see under Poisonous hshes. 

Family Leptoscopid® 

Taxonomy. — Synopsis of genera. Gill, 
T. N. 1863.16. — Review, Japan. Jordan, 

D. S. & Snyder, J. O. 1902.7. 

Chimarrichthys. Taxonomy, synopsis. 
Regan. C. T. 1905.17. 

Family Nototheniids 

Taxonomy. — Synopsis. Gill, T. N. 
1862.25; Regan, C. T. 1914.1. — Review, 
Japan. Jordan, D. S. & Snyder, J. O. 
1902.7. — Tierra delFuego. ★Smitt, F. A. 

1897.1. 

Cli0nichtliy$. Taxonomy, synopsis. 
Gill, T. N. 1862.22. 

Harpagifer. Taxonomy, synopsis. Gill, 
T. N. 1862.24. 

Family UranoscopideB 

Natural history. ★Gill, T. N. 1907.2. 
Taxonomy. — Synopsis. Gill, T. N. 
1862.9, .30. — Review, Japan. Jordan, D. 

S. & Snyder, J. O. 1902.7. — Review of 
the European and American species. 
Kirsch, P. H. Add. 1889.1. 

Uraaoscopus (Star-gazer). Taxonomy. 
Retyiew, Indian Archip. Bleeker, P. 

1878.4. 

Faaiily CallioaymidA 

Taxonomy. — Review, Indian Archip. 
species. Bleeker. P. 1879.4. —List of 
Am^can species. Eigenmann. C. H. <fc 
R. S. 1888.2. — Review, Japan. Jordan, 


D. S. & Fowler, H. W. 1902.4. — Gulf of 
Genoa. Canestrini. G. 1862.1. 

Callioaymus (Dragonet). Taxonomy. 
Fries. B. F. (Synopsis) 1839-1: Gill, T. 
N. 1860.10; Schagerstrom, N. O. (Sw^ish 
specie*-) 1830.1. 

Natural history notes, descriptions, etc. 
Doderlein. P. <fe Riggio, G. 1890.1; Ninni, 
A. P. 1877.1; Brook, G. Add. 1885.1; 
Holt. E. W. Add. 1898.1; Gronovius, J. 
Pre-Linn. 1740.1; Tyson, E. Pre-Linn. 

1706.1. 

Family Gobiesocidas 

Taxonomy. Hrisoiit de Barneville, C. 
N. 1846.1. — Review, Japan. Jordan, D. 

S. & Fowler. H. W. 1902.3. 

Lepadogaster (Clingfish) . Natural his- 
tory accounts. Brook, G. 1890.1; Bvrne, 

L. W. 1902.2; Drew, J. 1872.1; Guitel, 
F. 1890.6. 

Taxonomy. — On French const. Jour- 
dain, S. 1879.2. — Synopsis. Brisout de- 
Barneville, C. N. 1846.3. — Mediterra- 

nean Sea. Canestrini, G. 1864. .3. — Dif- 
ferentiation of L. bimaculalus and L. microf 
cephalus. Guitel. F. 1904.1, .2. 

For ventral sucking disk, composed of the 
united pelvic fins, see under Adhesive Disk. 

Family Bleaaiidse 

Taxonomy. — East Indies. Bleeker, P. 

1849.1. 1851.13. — Gulf of Genoa. Cane- 
strini, G. 1862.1; Vinciguerra, D. 1879.1. 

— Messina, Sicily. Facciol^. L. 1885.1. 

— Review, South African species. Gil- 
christ, J. D. & Thompson, W. W. 1908.1, 

1911.1. — Review, Japan. Jordan, D. S. 
& Snyder, J. O. 1902.3. 

Bleaaius (Blenny). Natural history 
notes. Bonaparte, C. L. 1840.5; Forbes, E. 
18;i6.I; Gervais, F. L. 1859.1; Lunel, G. 
1870.1; Montagu, G. 1809.1; Mourgue, 

M. 1909.1; Steenstrup, J. 1865.2; Anon. 
99; Walbaum, J. J. Add. 1775.1; Gissler, 

N. Pre-Linn. 1748.1. 

Labrosomus. Taxonomy, review. Gill, 

T. N. 1861.5. 

Lumpeaus. Natural history, occur- 
rence, etc. Brenner, M. M. 1874.1; Day, 
F. 1884.7, 1885.9; Fulton, T. W. 1901.1; 
Gottberg, G. 1910.3; Hayr6n, E. 1900.1; 
Kr0yer, H. N. 1837.2..4..5: ★Sim, G. 
1887.1; Holt, E. W. Add. 1893.3. 

Nemophis and allies. Taxonomy and 
relationships. Putnam, F. W. 1874.8. 

StichSBUfl. Taxonomy, synopsis. Gill, 
T. N. 1865.5. 

Family Batrachidss 

Natural history. ★Gill, T. N. 1907.2. 
Taxonomy. — Review, American species. 
Meek, S. E. & Hall, E. A. 1886.1. — Re- 
vision, Queensland. Ogilby, J. D. 1908.4. 

Opsaaus (Batrachus) (Toadfish). Ba- 
trachus gigas in Seychelles. Ward, Swin- 
burne. 1869.1. 

For a study of the habits and life history 
of the Toadfish, with many illustrations arid 
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with a review of the literature, see Gudger, 
E. W. 1910.1. 

Thalassophryne and Thallassothia. 

Revision. Bean, B. A. & Weed, A. C. 
1910.3. 

Family Pholididas 

Nomenclature. Gill, T. N. 1896.17. 

Pholis {Gunnel or Butter fish). — Nat- 
ural history notes. Gottberg, G. 1910.5; 
Walbaum, J. J. Add. 1783.2. — Nomen- 
clature. Gill, T. N. 1896.4. 

Family Zoarcidae 

For a map showing the geographical dis- 
tribution of the Zoarcidce and related fami- 
lies, see Meek, A. 1916.1 (p. 380). 

Taxonomy. — Synopsis. Gill, T. N. 
1864.20. — Review, Japan. Jordan, D. S. 
& Fowler, H. W. 1902.5. — Arctic Ocean. 
★Knipovich, N. M. 1906.3. — Argentina. 
Lahille, F. 1908.3. 

Sub-family Anarrhichadinse 

Taxonomy. — Gulf of Genoa. Cane- 
strini, G. 1862.1. — Review, Japan. 

Jordan, D. S. & Snyder, J. O. 1902.3. 

Anarrhichas {Wolf-fish). — Natural 
history notes, descriptions and occurrence. 
Baird. S. F. 1876.4; Brou.ssonet, P. M. 
1785.2; Crisp. E. 1853.1; De V’is. C. W. 
1865.1; Fulton, T. W. 1905.2; Gill, E. 
L. 1904.1, 1906.1; Jones. J. M. 1865.1; 
Young, M. & Eagle Clarke, AV. 1892.1. 

— Taxonomy and synonymy. Steenstrup, 
J. J. 1876.2-1877.2. 

Sub-family Brotulinae 

For a map showing the distribution of 
the Brbtulince, see Meek, A. 1916.1 (;>. 
380). 

Taxonomy. — Western North America. 
Gill. T. N. 1864.8. ^Review, Japan. 
Jordan, D. S. & Starks, E. C. 1902.5. 

— Philippines and Dutch East Indies. 
Radcliffe, L. 1913.2. — Abyssal species of 
northern Atlantic. Roule, L. 1915.5. 

Sub-family Lycodinae 

Taxono?ny. — Synopsis. Gill. T. N. 
1864.20. — Northern Europe and Green- 

land. ★Jensen, A. S. 1904.2. 

Lycodes. — Natural history and tax- 
onomy. Collett. R. 1899.1; Smitt. 1. 
A. 1900.1. — Taxonomy and distribution 

in Arctic ocean. ★Knipovich, N. M. 
1906.3; Lutkon, C. F. 1876.1 (iii). — Va- 
riations. Jensen, A. S. 19011. 

Family Ophidiidaa 

Taxonomy. — Review, Japan. Jordan, 
D. S. & Fowler, H. W. 1902.5. — Revi- 
sion. Putnam, F. W. 1874.4. — General 
account. Kaup, J. J. 1856.3. 

Ganypterus. Natural history. Delfin, 
F. T. 1903.3. 

Family Podatellidae (Ateleopodidse) 
Taxonomy, Philippines. Radcliffe, L. 

1913.1. 

Group Blennoidea 

Classification. Regan, C. T. 1912.5. 


DIVISION T.ENIOSOMI 

Taxonomy and relationships. Gill, T. N. 

1890.1, Add. 1887.1; Regan, C. T. 1907,11. 



1903.2 

L913.1 


Trachypterides 

Caudal rays of Regalecus and Tra- 
ohypterus. Smitt, F. A. Add. 1888.1. 

Regalecus (Gymnetrus) {Garfish, or 
'"King of the Herrings"). Natural history 
notes, miscellaneous accounts and descrip- 
tions. Ascanius, P. 1788.1; Brunnich, 
M. T. 1788.1; Couch, J. 1863.1; Drew, 
S. H. 1898.1; Jones. J. M. 1860.1, .2, .3; 
Jourdain, S. 1872.1; L'Eost. - 1904.1 ; 
Lindroth, P. G. 1798.1; McIntosh, W. C. 
1902.3; Risso, A. 1840.1. 

Regalecus as the sea serpent. Collett, R. 
■',884.1; Highley, S. 1877.1; Holder, C. F. 

Holder, C. F. & Jordan, D. S. 
Anon. 496. 

Occurrence — in Mediterranean. Bar- 
elo y Combis, F. {Mallorca) 1877.1; 
Auckland. F. T. {Nice) 1877.1; Damiam. 
l.(F/6a I.) 1913.1; Nardo, G. 
tic Sea) 1824.1. — Norway. Collett, R. 
883.2; Grieg. J. A. 1886.1. 1900.1. -- 
\cotland. Evans, W. 1908.1; 

880.1; McIntosh, W. C. 1896.1; AN alker. 

1.1862.1. — coast of England. Hancock, 

1. & Embleton, D. 1846.1; Harting. J. B- 
880.1; Hogg, J. 1866.1..2; Jacob J. 
849. 1 : Southwell, T. l^SO. 1,.2. -3 , 

Tristram, H. B. 1866.1; J- 

Vhitfield, E. 1849.1. — 

Africa. Layard, E. L. 1868.1, Add. 

869.1. . , J/ 

Distribution in western Atlantic. ^ 

\ew Harbor, Maine. Hanna. S. 

~ In Bermudas. Jones. J. M. 
sewman. E. 1860.2; Nilsson. S. 18h0.3..o. 
-Off Charleston, S. C. Rea, P- M. 
QOQ 1 

Distribution in Pacific. — On 
oast. Jordan, D. S. 1?02.8. - 

5e Vis, C.W. Waite 

av E P. (Port Jeu^kson) 1881.5, 

C.^R. {New South Waies) 1899.3: A|e - 
mder, AV. B. Add. 1914^1* 

Zealand. Benham, AA . B. iqq> i - 

^ E. 1898.1; Forbes. H. O. 

"en,- C. F. 1876.1 (iv), 1877.2, 

Trachypterus (Dealfish or . 
tihbonfish). Natural 

iccounts. descriptions « puguid, 

.. C. 1842.6: Kner, R. 

. 1851.1; Fleming. J. — 

^i^t P. 

Occurrences EnaLnJ" Bolam, G- 


n T 905 1- Reid. J- % 

nmon, J. lyoo.x. (Shetland) 

M) 1849.1: Traquair, R. H. 



SUBJECT INDEX — SYSTEMATIC SECTION 


661 


1896.1. — at Venice, Grisellini, F. 1766.1, 
1768.1, .2. — in California. Jordan, D. S. 
& Gilbert, C. H. 1894.1; Snyder, J. O. 
1908.3. — at Madeira Is. Lowe, R. T. 

1852.1. — in Gulf of MaTseillcs, Vays- 
siere, A. 1908.1, .2. — in Ireland. Anon. 
583; Newman, E. Add. 1875.3. 

Taxonomy and relationships. — Med- 
iierranean Sea. BonelH, F. A. 1819.1. — 
New Zealand forms. Clarke, F. E. 1881.1. 

— Arctic forms. ★Lutken, C. F. 1876.1 

(iv), 1877.2, 1882.1. — Species in New 

South Wales. Ogilby, J. D. 1898.5. — 

Chilian forms. Philippi, R. A. 1874.1. 

— Bergen Aluseum specimen;?. Stuwitz, 
P. 1840.1. 

Family Lophotido 

Lophotes. Occurrence — at Cape of 
Good Hope. Boulenger, G. A. 1900.13, 
1902.26; Gunther, A. C. 1890.2; Trimen. 
R. 1891.1. — on New Zealand coast. 

Clarke, F. E. 1897.1; Parker, T. J. 

1894.1. — i7i Gulf of Genoa. Cuvier, G. L. 

1813.1. — Tasmania. Johnston, R. M. 
Add. 1883.1. 

SUB-ORDER ATELAXIA 
Characters of this new sub-order. Starks, 

E. C. 1908.1. 

Family Stylephoridse 

Stylephorus (Stylophorus). Notes, 
descriptions, etc. Blainville, H. M. 1818.1; 
Mitchill, S. L. 1832.1. — Original descrip- 
tion. Shaw, G. 1791.1. 

Taxonomy and relationships based on 
osteological characters. Regan, C. T. 
1908.24; Starks. E. C. 1908.1. 

SUB-ORDER OPISTHOMI 

Family Mastacembelidse 

For a map showing the geographical 
distribution of the Mastacembclidce, see 
Meek, A. 1916.1 (p. 314). 

Taxonomy; revision, African species. 
Boulenger, G. A. Add. 1909.1. 

Mastacembelus. Taxonomy. — Indo- 
Australian Archip. Bleeker, P. 1866.9. 
— Synopsis. Boulenger, G. A. 1912.10. 

SUB-ORDER PEDICULATI 

Natural history. ★Gill, T. N. 1909.1. 
Taxonomy. Annandale. N. & Jenkins, 
J. T. {India) 1910.1; Gill. T. N. 1864.7, 

1880.2, 1883.12; Jordan, D. S. & Sindo, 
M. (Japan) 1902.2; Supino, F. 1908.3. 

Family Lophiidsa 

Taxonomy, revision. Regan, C. T. 
1903.11. 

Lopbius {Angler, or Fishing-frog). Nat- 
ural history, occurrence, etc. ★Fulton, 
T.W. 1903.1; Geare, R. I. 1903.1; ★Gill, 
T. N. 1905.4; Honeyman, D. 1886.2; 
Jones, A. H. 1878.1; Kent, W. S. 1874.1; 
Montin, L. 1779.1; Turner, W. 1902.1; 
Anon. 377; Hanow, M. C. Add. 1768.1; 
Parsons. J. Pre-Linn. 1750.1. 

Ar^ling apparatus of Lophius. — 
Fishing lure, development, morphology, and 


function. Bailly, E. M. 1824.1; Fritsch, 
G. T. 1884.2; Geoffroy-Saint-Hiiaire, 

E. F. 1824. 7, .8, .11, 1827.1; Jourdain, S. 
1861.2; Ryder, J. A. 1885.3; Wyman, J. 

1848.1. — Branchial sacs as an angling 
apparatus. Geoffroy-Saint-Hilaire, E. F. 
1807.6, 1827.1. 

Family Ceratiidse 

Taxonomy, synopsis. Gill, T. N. 1879.2. 

Ceratias. Natural history, description 
and taxojiomy. Kroyer, H. N. 1845.7. — 
Arctic regions. ★Liitken, C. F. 1880.1, .4. 

Himantolophus. Natural history, de- 
scriptions and occurrence. ★Lutken, C. F. 

1880.1. . 4. 1887.2, 1894,1, Add. 1886.1; 
Girard, A. A. 1893.2; Williamson, H. C. 

1911.2. 

Melanocetus. Descriptioiis. Gunther, 
A. C. 1864.8; Regan. C. T. 1913.4. 

Onelrodes. Description. Lutken, C. F. 

1871.2. 

Family Antennariidee 

For alleged Nest-building, see Parental 
care under Reproduction. 

Taxonomy, synopsis. Gill, T. N. 1879.1. 

Antennarius (Chironectes). Natural 
history, structure and relationships. Cuvier, 
G. L. 1817.2; Donitz, F. K. W. 1867.1; 
Steenstrup, J. J. 1864.1. — Variability. 

Pietschmann, V. 1909.2. 

Pterophryne {Mousefish or Sargassum- 
fish). — Natural history, nomenclature, 
etc. Braam Houckgeest, A. 1774.1 ; Hjort- 
berg, G. F. 1768.1, Add. 1771.1; Martini, 

F. H. Add. 1773.1, .3; Seba, A. Pre-Linn. 

1734.1. — Nomenclature. Gill, T. N. 

1879.5. — Alleged capture in Onondaga 

lake. New York. Smith, H. M. 1903.2. 

Family Malthidss 

Taxonomy, synopsis. Gill, T. N. 1879.3. 

Malthe {Batfish). Natural history notes. 
Hutchinson, J. 1797.1; Lutken, C. F. 
1865.1; Nicolson, — Add. 1776.1; Seba, 
A. Pre-Linn. 1734.1. 

SUB-ORDER PLECTOGNATHI 

Taxonomy. Dareste, C. 1850.2; ★Hol- 
lard. H. L. 1860.1; Nardo, G. D. 1842.1, 
1843.2; Regan, C. T. 1902.1. — Indian 
forms. Annandale, N. & Jenkins, J. T. 

1910.1. — Specimens in Museum, Uni- 
versity of Rome. Carruccio, A. 1912.1. — 
Synopsis. Gill, T. N. 1885.6. 

DIVISION SCLERODERMI 

Taxonomy. — Fossil forms. Gill, T. N. 

1888.3. . 5. — Review, Japan. ★Jordan, 
D. S. <& Fowler, H. W. 1902.7. — Generali 
account. Kaup, J. J. 1855.3. 

Family Triacanthidcs 

Triacanthus. Taxonomy, revision. 
Regan, C. T. 1903.12. 

Family Balistida 

(Filefishes or Triggerfisbes) 

General treatise {bony structure, classifi- 
cation, etc.). ★HoUard, H. L. 1853.1. 
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Taxonomy and relationships. — I ndo- Aus- 
tralian Archip. Bleeker, P. 1852.1, 18G6.13, 
.14. — Affinities. Dareste, C. 1872. 2, .3. 
— Eocene of Monte Bolca. Zigno. A. 

1887.1. 

Balistes {Leather-Jacket). Natural 
history, descriptions, occurrence, etc. Carte, 
A. 1854.1; ★Mobius, K. A. 1889.1; 
Nardo, G. D, 1827.3; Sonnerat, P. 
1774.1; Carman. S. Add. 1891.2. —On 
Enghsh coast. Gray, J. E. 1873.1; Toms, 
H. S. 1901.1. — In Scandinavia. Malm, 
A. . 1875.1. — At Cork Co., Ireland. 

Scharff, R. F. 1910.2. — Outch East 

Indies. Schlosser, J, A. 1869.1. — In 

Massachusetts waters. Storer, D. H 

1848.14. 

Taxonomy; Dutch East Indies. Bleeker, 
P. 1802.1. 

Palseobalistes. Structure and taxonomy. 
Kner, R. 1867.2. 

Family Ostraciontidee 

(Trunkfishes) 

General treatise {bony structure, classi- 
fication, etc.). ★Hollard, H. L. 1857.2. 

— Comment on Hollard. Dum^ril, A. M. 

1857.1. 

Taxonomy. — Dutch East Indies. 
Bleeker. P. 1852.1, 1862.1, 1866.13, .14. 

— American species. Goode, G. B. 

1879.15. 

Aracana. Taxonomy, revision. Waite, 
E. W. & McCulloch, A. R. 1915.2. 

Ostracion {Trunkfish). Nahiral history 
and occurrence. Couch, J. {English coast) 
1864.1; La Blanchere, P. R. 1874.2. 

DIVISION' GYMNODONTES 

General treatise {bony structure as a basis 
for classification). ★Hollard, H. L. 1857.1. 

Taxonomy. Bleeker, P. 1862.1, 1866.13, 
.14. — Review, Japan. Jordan, D. S. & 
Snyder. J. O. 1901.10. 

Family Tetrodontidae 

Puffers or Globefishcs 

Taxonomy. Durndril. A. H. 1854.1; 
Gill, T. N. 1892.1. — Review, American 
species. Jordan, D. S. & Edwards, C. L. 

1887.1. — Revision, African species. 
Boulenger, G. A. Add. 1909.1. — Italian 
fossil forms. Portis, A. Add. 1889.1. 

Evolution: progenitors. Thilo, O. 1914.1. 

Tetrodon (Tetraodon). Natural 
history. Bugnion, E. 1911.1; Domsma. 

M. Add. 1770.1; Walbaum, J. J. Add. 

1779.1. 

For nature of its poisonous flesh, see under 
Poisonous fishes. 

Family Diodontidss 

Taxonomy. Brisout de Barneville, C. 
1846 .16; Cu^’ier, G. L. 1818.1; Dumdril, 

A. H. 1854.1. — Review, American species. 
Eigenmann, C. H. 1885.1. 

Diodon {Porcupinefish). Fossil forms 
— in Miocene. Cope, E. D. {North Caro- 
lina) 1872.8; Pantanelli, D. {Italy) 
1897.1; Pasquale, M. {Sardinia) 1905.1. 


— in Eocene. Lydekker, R. {Burma) Add. 
1880.1; Portis, A. {Italy) Add. 1889.1. 

Family Molidas 

Ocean Sunfishes 

General treatise; natural history, distri- 
bution, structure and taxonomy {with a full 
bibliography). ★Steenstrup, J. J. <fe 
Lutken, C. F. 1898.1. 

Taxonomy. Nardo, G. D. 1839.1; 
★Ranzani, C. 1839.1; Gill, T. N. Add. 

1897.1. 

Orthagoriscus (Mola). Natural history 

notes, popular accounts, and descriptions. 
Agassiz, J. L. 1856.5; Acloque, A. 1897.3; 
Albert I, H. C. 1889.1; Bonaparte, C. L. 
1840.3; Embleton, D. 1854.1; Gachet, 
H. 1832.1; Grieg, J. A. 1903.1; Holder, 
C. F. 1904.2; Jacob, A. 1826.1; Lidth de 
Jeude, T. 1892.1; Lindes, L. 1880.13; 
Lonnberg, A. J. 1909.1; McIntosh, W. C. 
1908.2; Maitland, R. T. 1859.1; Mar- 
sillon, C. 1897.1; Porter, C. E. 1904.3; 
Retzius, A. J. 1785.1; Stossich, M. 
1880.1; Gadeau de Kerville, H. Add. 

1894.1. 

Distribution. — English coast. Bell, 

A. S. 1870.1, .2; Clarke, W. J. 1896.1, 
1898.1; Cornish, T. 1866.5, 1879.3; 
Couch, J. 1841.1; Crooks, St. J. 1860.1; 
Gatcombe, J. 1878.2; Gurney, J. H. 
1875.2; Parlby, - 1849.1. — In Irish 

waters. Andrews, W. 1871.1; Bellingham, 
0.1840.1. — Off Scottish coast. Campbell, 

J. M. 1881.1; Clark-Kennedy, A. 1875.2; 
Saxby, H. L. (5^e//and) 1866.1; Anon. 330. 

Occurrence in various localities. — In 
East Indies. Bleeker, P. 1873.10. — In 
Italy. Carruccio, A. 1912.1. — In Halifax 
harbor. Gilpin, J. B. 1874.1. — Off 

Portugal. Girard, A. A. 1894.1. — At 

New Zealand. Hamilton, A. 1886.1. 

— Off Mauritius. Li 6 nard, E. 1840.1. 

In Scandinavia. Lutken, C. F. 1864.1; 
Steenstrup, J. J. & Lutken, C. F. 1862.1. 

— In Atlantic. Morthimer, J. H. 1866.1.— 
Adriatic Sea. Nardo, G. D. 

— On Dutch coast. Reuvens, C. L. 1897.2. 

— At Boston, Mass. Storer, D. H. 1844.10. 

— New Zealand. Williams, W. L. 189^1. 

— At Brest, France. Anon. 155. — 
Pontevedra, Spain. Colomina, A. Add. 

1910.1. — On California coast. Hilton, 

W. A. Add. 1914.1. —In Nova Scotia. 
Piers, H. Add. 1898.1. 

Malacanthus {Larval form of Ortha- 
goriscus). Guichenot, A. 1848.3. 

Ranzania. Natural 
descriptions, etc. Katuric, M. f • • 
Stossich, M. 1880.1. — Hawaiian xsl^ruK- 

Jenkins, O. P. 1895.1. — 

Mauro. S. D. 1905.1. —Ceylon. 

J. 1911.2. —California coast. Snyder, 

J. O. 1913.1. —Martinique. 

J. 1912.14. — Irish coast. Scharff, K- 

1906.2. 

SEDIS INCERT.* 

Fossil “fishes" whose affinities ’"‘l' 

cent fishes are either unknown or are so 

uncertain that they are set apart here-g 3 . 

General treatise. Woodward, A.S. !»»» 
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I PALAOSPONDYLIDA 

PalsBospondylus guzmi. Structure 
and relationships. — General accounts. 
★Dean, B. 1896.2, 1896.6, 1898.3, 1900 . 1 , 
1904.12; ★Sollas, W. J. & 1 . B. 1904.1; 
Traquair, R. H. 1890.7, 1893.1, 1894.7, .8, 

1897.2. . 4. — Shorter papers. Eastman. 

C. R. 1900.7; Gill, T. N. 1896.8; Kemna, 
A. 1904.2; Kerr, J. G. 1900.3; Osborn. 
H. F. 1900.1. 

IZ OSTRACODEBMI 

Silurian and Devonian Tishes 

Structure and affinities. ★Agassiz. J. L. 
1^2.2, 1843.1, 1844 . 3 , 1846.3; Asmuss, 
H. 1839.1, 1856.1; ★Claypole, E. \V. 

1884.3. . 4. .5. 1891.1; Cope. E. D. 1877.4, 
1881.2; ★Kemna, A. 1903.2; Miller. H. 

1841.1, 1848.1. .2. 1849.1, 1857.1: ★Pander, 
C. H. 1856.1, 1857.1; Patten, W. 1902.1, 
1903.3; Schluter, C. A. J. 1888.1; ★Tra- 
quair, R. H. 1899.3; Woodward. A. S. 

1889.2. — Depressiform adaptations. 

DoUo, L. 1909.4. — Popular account. 

Dawson, J. W. Add. 1893.1. 

ORDER HETEROSTRACI 

^orphology and affinities. Kemna, A. 
1903*2* 

Family CoelepidsB 

*S^ruc/ure, affinities and taxonomy. 

1904.2; Pander. C. H. 
1856.1: Traquair, R. H. 1899.3, 1905.2. 

Thelodus. Morphology and classifica- 
1899 2^^®®’ U. 1897.1; Traquair. R. H. 

Family Drepanaspidee 

Drepanaspis gemUndenensis. Struc- 
tuT^ and relationships. Kemna, A. 1904.2; 

^^99.3. 1900.4. 1902.1, 
1^3.2, 1905.3. — Scales, marginal and 

ndge. Eastman, C. R. 1904.7. 

Family PsammosteidSB 

Mwphology and systematic position. 
Pr^brajensky, J. A. 1911.1; ★Rohon, 

ien«‘ 1901.1; Traquair. R. H. 
1896.4, 1899.3; Woodward, A. S. 1911.3. 


Family Pteraspidee 
Morphology, taxonomy and relationships. 
F 18»6.1..2; Claypole, 

'^^ekel, O. 1894.2; 
1904.2; Lankester, E. R. 

V. 1893.1, 1896.1; Schmidt, Fried. 1873.3; 
Traquair, R. H. 1899.3. 

1886 2. Gemitz. H. B 1884.1; Lankester. 

iftQAi G. 1894.1, 

1896.1, Matthew, G. F. 1886.1-1891.1- 
Roemer, C. F. 1856.1. 

18^°2**^^** Lankester, E. R. 

occurrence 

E W ^885 1 Claypole. 

r.. w. l«»5.1, 1892.4; Jaekel. O. 1894.2. 


Scaphaspis. Structure {shield and 
scales) and taxonomy. Alth, A. 1884.1, 

1886.1. . 2; Lankester, E. R. 1870.3, 

1873.1. . 2, 1874.1, 1884.1. 

Pteraspis. — Morphology {cephalic 
shield and scales) and classification. Alth 
A. 1884.1, 1886.1, .2; Dollo, L. 1903.2; 
Dorlodot, H. 1912,1, .2; Drevermann, F, 
1904.1; Fraipont, C. 1908.1, 1912.1; 
Gosselet, J. A. 1903.1; ★Huxley. T. H. 

1858.1. . 2. 1861.2, 1862.1, Add. 1858.1; 
Katzer, F. {Brazil) 1897.1; Kunth. A. 
1872.1; ★Lankester, E. R. 1856.1, 

1861.1. . 2, 1864.2-1866.2. 1873.1, .2. 

1874.1; ★Leriche. M. 1903.1, .2, 1912.3, 
Add. 1912.1; Powrie. J. 1863.1, 1864.2; 
Schmidt, Fried. 1873.1. .2, .3; Salter. 
J. W. 1859.1, 1867.2; Woodward, A. S. 
1899.6: ^ Huxley, T. H. & Salter. J. W. 
Add. 1856.1, — Restoration. Lankester 
E. R. 1862.1; Mitchell, H. 1862.1. — 
Distribution in England. Roberts, G. E. 
1861.1. 

ORDER OSTEOSTRACI 

Structure and affinities. Kemna. A. 
1903.2; Kicer, J. 1911.1. 


Family Ateleaspidse 

Ateleaspis. Structure and taxonomy. 
Traquair. R. H. 1899.3, 1905.2. 

Family Cephalaspidffi 

General treatise. ★Powrie, J. & Lan- 
kester. E. R. 1868.1. 

M_orphology and taxonomy. Kner, R. 
1847.1; Lankester, E. R. 1870 2 4 
1897.1; ★Pander. C. H. 1856.1; Patten 
W 1903.2; Powrie, J. 1861.3, 1870.1; 
★ Rohon, J. V. 1893.1, 1896.1. 

Structure {scales, etc.) 
ai^ ctassificQtion. Eastman, C. R. 1904 7- 


-'^'i'^d^wiedzki, J. 
I993.I; Salter. J. W. 1869.1; Schmidt 

1894.1; Traquair, R. H.' 

1901 2 Woodward, A. S. 

E. R^^SS’ Laakeater. 

Thyestis (Auchenaspis). —Silurian 

0/ Vic^on-a. Chapman, F. R. 1906.1. 

Morphology and taxonomy. Rohon I V 
1892.2. 1896 1, .2. - SkuU. melZdism: 

Rohon, J, V. 1894.1, 1895.2. —In Si- 
lupanofO^lI. Schmidt. Fried. 1866.1- 
Eichwald. C. E. Add. 1854.1. 

Family Tremataspidee 

C.«oT5. 

]Zi: 

Tremataspii. — Appendages. Hews 
concerning. Eastman. C. R. 100*^ •>• 

Jaekel, O. 1903.2; ★Patten. W. 1903.T. 
TiiQAi’ Rohon. J. V. 
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ORDER ANASPIDA 

Comprising the family Birkeniidie and 
the genera Birkenia and LaaaniwSy and 
doubtfully Euphanerops. 

Morphology and taxonomy. Kemna, A. 
1903.2; Kiffir, J. 1911.1; ★Traquair, 
R. H. 1899.3, 1905.2. — Euphanerops. 

Woodward, A. S. 1900.6. 

HI ANTIARCHI 

Fishes of the Old Red Sandstone 

Group established. Traquair, R. H. 

1894.2. 

Family Asterolepid» 

Monograph. ★Traquair, R. H. 1894.2, 

1904.1. 1906.1. 

Anatomy and systematic position. ★Jae- 
kcl, O. 1903.4; Lankestcr, E. R. 1897.1; 
Pander, C. H. 1887.1; ★Tracjuair, R. H. 
1888.5. 1893.5. 

Pectoral appendages, structure. East- 
man, C. R. 1904.1; ★Hoffman, G. 1911.1; 
Jaekel, O. 1893.2. 

Asterolepis. — General popular treat- 
ise. ★Miller, H. 1849.1. 

Structure and ajf^nities. Hoffman, G. 
1909.1; ★Kemna, A. 1904.2; Miller, H. 
1848.2; Eiohwald, C. E. Add. 1840.1. — 
Hyoid-plate; structure. Miller, J. 1869.1. 

Holonema. — Structure. Claypolc, 
E. W. 1883.1, 1890.2. — Pectoral limb. 

Cope, K. D. 1891.3, 1892.5. —Ventral 
plates of carapace. Williams, H. S. 1891.1, 

1893.1. 

Bothrlolepis. Structure and affinities. 
Eastman, C. R. 1904.9; Lahusen, I. I. 
1880.1; ★Patten, W. 1904.1, 1905.1; 
Roberts, G. E. 1864.1; Trautschold, H. 
1881.1; Whiteaves, J. F. 1887.1. 

Pterichthys. — Structure and taxon- 
omy. Heyrich, H. E. 1877.1; Claypole, 
E. W. 1890.2: Cope, E. D. 1885.3; Eger- 
ton. P. G. 1848.1, .2, 1862.1; Fritsch, A. J. 
1881.1; Miller, H. 1848.1, 1857.1; Peach, 
C. W. 1867.1; ★Rohon, J. V. {Morph- 
ology) 1891.1; Whiteaves, J. F. 1880.1; 
Woodward, A. S. 1890.4. 1892.10. — 

Hestoration. Longmuir, - 1860.1. 

IV ARTHROGNATHI 

Relationships of Arthrognathi. Dean, 

B. 1901.4. — Reviews of Dean. Eastman, 

C. R. 1901.4; Jaekel, O- 1903.1. 

“ORDER” ANARTHRODIRA 

Asterosteus. Newberry, J. S. 1875.1. 

Macropetalichthys. — Cranial struc- 
ture. Cope, E. D. 1891.3. —Char- 
acteristics. Eastman, C. R. 1897.3. 
— Taxonomy. Hennig, E. 1907.1; Kay- 
ser, F. H. 1880.2; Norwood. J. G. & 
Owen, D. D. 1846.1, .2. 

•• ORDER ” ARTHRODIRA 

Fishes of the Devonian and Lower Car- 
boniferous. American forms mainly from 
Ohio. 


General treatise, with extensive bibli- 
ography. ★Hussakof, L. 1906.1. 

Morphology, taxonomy, and relation- 
ships. ★Claypole, E. W. 1890.1, 1893.6, 

1894.2, 1895.3, 1896.1; Cope, E. D. 

1877.4, 1891.3, 1892.1; ★Dean, B. 

1901.4, 1907.1, 1909.5; Dollo, L. 1906.1. 

1907.2; Eastman, C. R. 1896.1, .2; Hus- 
sakof, L. 1911.1; Kemna, A. 1904.2; 
Newberry", J. S. 1885.1. — Catalogue of 

Dr. Clark's casts. Clark, W. 1896.1. — 
Pelvic fins. Dean, B. 1909.5. 

Mouth formation and body structure. 
Jaekel, O. 1907.1. 

Affinities. Eastman, C. R. {to Dip- 
noans) 1906.1; Hussakof, L. 1909.2. 

Popular accounts. Meyer, M. W. 
1907.1; Woodward, H. 1878.1, 

Brontichthys. Structure and taxonomy. 
Claypole, E. W. 1894.2; Hussakof, L. 

1911.1. 


Chelydophorus. General account. 
Woodward, A. S. 1889.2. 

Coccosteus. Morphology and taxonomy. 
Clarke, J. M. 1893.1; Claypole, E. W. 
1893.3; Hussakof, L. 1912.4; ★Jaekel, 
O. {Anatomy in general) 1902.1, Add. 
1890.1; ★Koenen, A. 1876.1, 1880.1, 

1890.1. . 2, 1895.1, Add. 1886.1; Meyer, 
C. E. H, 1854.1; Pander, C. H. 1857.1; 
Traquair, R. H. 1890.8, 1903.2; Traut- 
schold. H. 1880.1, 1889.1; Woodward. 

A. S. 1892.6, 

Dinichthys. Structure and classifica- 
tion. Branson, E. B. 1908.2-1911.1; 
Clarke, J. M. 1885.1; ★Claypole, E. W. 

1893.4. . 5, 1896.2, 1898.1; ★Dean. B. 

1893.1, 1896.7, 1899.1, 1909.5, 1911.3; 
Delafontaine, - 1877.1; ★Eastman, 
C. R. 1897.5, 1898.3, 1899.3. 1902.8; 
Hitchcock, C. H. 1868.1, .2; Huene. I. 
1900.1; Hussakof, L. 1905.1, .2; Kayser, 
F. H. 1880.1; ★Newberry", J. S. 1868.2, 

1874.1, 1878.2, 1883.1, 1884.2, 1885^3, 

1888.3, 1892.1; Ringueberg. E. N. 
1884.1; Sharp, K. D. 1903-1; Smith, B. 
1909.2; Wright. Albert A- 1897.1. 

Restoration. Branson, E. B. lyuo.j. 
Dean, B. 1909.5. , 

Structure of various organs. 

Claypole. E. W. 1892.2..3. - 

plates. Dean. B. 1909.5. —Bones. Cl^- 
pole. E. W. 1893.5. -Fins. Clark,^. 
1898.1; Dean. B. 1896.7. “ ^ 

column, fins, and ventral armonng. 

B. 1896.7, 1897.2; Eastman, C. K. 1690.4, 

Wright, A. 1893.1. — 

Eastman, C. K. 18 Jd.i,.-- 

Eastman. C. R- 1900 . 1 ; Gill. T. N. 

1879.4; St. John. O H. 1902- 

pineal fontanelle. Dean, B. l?9l ^ 
Muscles of jaws. Gregory". W . K- ^2 ' 

Homosteus cornered unA Co^co^s- 

1916.3. 
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MylOStoma. Structure and relation- 
ships. ★Dean, B. 1893.5, 1901.4; ★East- 
man, C. R. 1901.4, 1906.4; Jaekel, O. 
1903.1. 

Dejitition. ★Eastman, C. R. 1907.2, 
1909.2; Newberry, J. S. 1883.2, 1884.2. 

Phlyctnnaspis. — Structure and tax- 
onomy. Traquair, R. H. 1890.6, 1891.1. 
— Body armor. Woodward, A. S. 1892.6. 

PlioUdosteus. Description. Jaekel, 
O. M. 1907.1. 

Titanichthys. — Morphology and 
classification. ★Claypole, E. W. 1888.1, 
1896.3; Dames, W. B. {Cretaceous, Egypt) 
1887.2; Newberry, J. S. 1887.2. — 

Dentition. Claypole, E. W. 1892.1. — 
Mounted specimen. Dean, B. 1909.5. 

Trachosteus. Anatomy and taxonomy. 
Dean, B. 1893.5, 1909.5. 

Group Placodermi 

Comprising papers dealing with fishes 
belonging to various ones of the preceding 
orders. 

Taxonomy. — Russia. Eichwald, C. E. 
1844.1-1853.1. — In the Breslau Mineral- 


ogical Museum. Gurich, G. 1891.1. — 

Review. Jaekel, O. 1902.1. — Upper De- 
vonian, Germany. Koenen, A. 1883.1. — 

Reply to letter of Egerton. M’Coy, F. 
1848.3. 

CONODONTS 

Microscopic fossil teeth of an unknown 
family of animals ranging from the Silurian 
to the Lower Carboniferous. By New- 
berry and others these are thought to be 
the teeth of extinct Cyclostomatous fishes; 
in general they are held to belong to 
Annelids. 

Researches on the structure and relation- 
ships of Conodonts. — From Cambrian to 
Carboniferous formations. ★Hinde, G. J. 
1879.1-1900.1. — First discovery. ★Pan- 
der, C. H. 1856.1. —Scotland. Smith. 
John. 1900.1. 1907.1, .2. —England and 
Sweden. Volborth, A. 1861.1. — Xature. 
Young, J. 1879.1, 1880.1. — Taxonomy. 

★Zittel, K. A. & Rohon, J. V. 1887.1. 

For an extensive paper, describing new 
forms, reviewing the literature, and dis- 
cussing affinities, see W. L. Bn,’ant in 
Bull. Buffalo Soc. Nat. Sci., 1921, vol. 13, 
no. 2, 27 p., 16 pis., and text figs. 


. . . Index -learning turns no student pale, 

Yet holds the eel of science by the tail.” 

Dunciad, I, 279. 
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Aalesund, 467 
Abbeville, 445 
Abden Bone Bed, 533 
Abdominal arteries. 390 
Abdominal cavity. 597, G03 
Abdominal Pores, 361, 
362, 608 
Aberdeen, 482 
Ablette — see Alburnus 
Abnormalities — see Ter- 
atology 

Abrarnidopsis, 505, 506 
Abramis, in aquaria, 377; 
embrj’ology, 415; food of, 
492; size, 498; hybrids, 
505, 506; abnormal fins, 
603; buccal occlusion, 
604; ” Mopskopf,” 604; 
natural histor>' and oc- 
currence, 635 
Absorption, 551 
Abyssinia, 421 
Acantharchus , 373 
Acanthias, anatomy, 368; 
brain, 385, 386; circula- 
tory system, 389, 390; 
embryology, 414; eye. 
419; head, 500; muscles, 
520; ner\’ous system, 524, 
527; ovum, 528; in fresh- 
water, 552; viviparity, 
581; suprarenals, 598; 
abnormal dentition, 602; 
accessory fins. 603; pel- 
vic plexus, 604; proneph- 
ros, 608; visceral skele- 
ton, 612 
Acanthicua, 637 
Acanthocephala (parasites), 
546 

Acanthocephalua, 377 
Acanthodei, 398, 458, 617 
Acanthodes, 550, 617 
Acanthodidse, 617 
AcanthopsidflB, 525 
Acanthopteri, 588 
Acanthopterygii, 647-661; 
anatomy, 369; in aqua- 
ria, 373 f; membranous 
labyrinth, 380; embrj'- 
ology, 414, 415; fin rays, 
458; food, 492, 493; 

habits, 499; ova and 
larvae, 572; breeding, 576, 
577; sexual dimorphism, 
587; skeleton, 590; skull, 
593; taxonomy, 647 
Acara, 374, 651 


Acnropsis. 651 
Accessorj' branchial or- 
gans, 584, 585 
Acclimatization — see In- 
troduction 

Accommodation, 613, 614 
Acerina, 375, 507, 550, 610, 

Aceatrorhynchua, 377 
Achanarras Quarr>', 532 
Achirua, 461 

Acids. 403. 651, 552, 595; 

for preserving, 468 
Acipenaer, 362, 388, 398, 
623; adhesive organ, 363; 
mouth, 365; intestine, 
366; anatomy. 368, 369; 
in aquaria, 373; brain, 
385, 387, 388; circulatory 
system, 390, 391; albin- 
ism, 393; scales, 401, 
402; embry’ology, 411- 
414; fins, 460, 461; eco- 
nomic uses, 465, 466; 
fisheries. 475; food, 492; 
heari. 502; lateral line, 
511; liver, 512; nerves, 
524, 527; olfactory or- 
gans, 527 ; micropj'les, 
529: pancreas, 543; mi- 
grations, 552; culture, 
563 ; breeding habits, 576, 
577: respiratory organs, 
584; skeleton. 589; skull, 
593; spinal cord, 596; 
spleen, 597; suprarenals, 
597, 598; tactile organs, 
599; teratology. 603, 604; 
thymus glands. 605; urin- 
ogenital system, 609, 
610; vertebral column. 
611, 612 

Acipenseridse, 398, 623 
Acipenseroidei , 622 — see 
Chondrostei 
Acqui, 541 
Acronurus, 572 
Acrotua, 646 
Actinopter>'gii, 401 
Actinotrichia, 458 
Acustico-lateral system, 525 
Adaptations, 362, 394, 

395. 493, 551, 552 
Aden, Gulf of, 435 
Adenine, 595 

Adenoid organ, 365; ade- 
noid tissue, 391 

Adhesive Disk, 362, 510 


Adhesive eggs. 555 
Adhesive Organs, 362 f. 
Adirondack Mts., 429 
Adolpho-Friderici, Mus., 
519 

Adour R., 445 
Adrenal — see Suprarenal 
Adrenalin. 598 
Adriatic Sea, fauna, 448, 
449; fisheries, 480, 486; 
plankton surveys, 571 
^oliscus, 589 

“ Aesche ” — see Thymallua 
Estivation, 363 
^'Etheospondyli, 612 
Aelobatus, 398, 492, 581, 

620 

Afghanistan, 435 
Afognak I., 562 
Africa, fauna, 363. 378, 
404 . 491, 420-423 , 491, 
580; markets, 468; fish- 
eries, 475, 482; fishing, 
489, 490; palaeontology, 
532-542; fishes intro- 
duced, 556-559, 564 
Africa, British Central. 423 
Africa, British East, 421 
Africa, French Equatorial, 
421 

Africa, German East, fauna, 
421; palaeontology, 536, 
540 

Africa, German Southwest, 
423 

Africa, Portugtiese East, 
fauna, 421 ; palteontology, 
540 

Africa, Portuguese West, 
fauna, 423; palaeontology, 
538 

African Lungfish — see Pro- 
topterus 

Age, 496 — see also Growth 
Agmatine, 595 
Agoni, 517 
Agonidae, 658 
Agonoaiomua, 379 
Agonua, 375, 415, 496, 529 
Agriopxia, 369 
Ainsty R.. 442 
Air Bladder, 363, 364; 
connection with mem- 
branous labyrinth, 380; 
veins, 391; relation to 
equilibrium, 502; color, 
510; relation to nerves, 
527; parasites of, 546; 


* Figures refer to the pages of the Subject Index, and those in black t>'pe refer to the most 
important reference under the subject. Headings of the main divisions of the Morphological Section 
Are set in black type, words in italics are names of genera and species, all other names are in Homan* 
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as respirator^’ organ, 582, 
583; producing sound, 
594: air volume, 601 
Air-saes, 5S5 
Aisne R., 506 
Aitutaki I., 456 
Aix, 540 

Akabah, Gulf of, 435 
Akyab. 436 

Alabama, paleontology, 
532, 536; fauna. 425; 
fisheries. 477; piscicul- 
ture. 663, 569 
Aland Is., fauna, 451; 
fisheries, 4S7 

Alaska, fauna, 424; fish- 
eries, 471, 473, 475; 

fishing, 488; pisciculture, 
569 

Alba, 541 
Albania, 453 
Albany, 519 
Albermarle Sound, 563 
Albert Coal Mine, 532 
Albert Edward Nyanza, 
Lake, 421 

Albert Nyanza (Lake), 421 
Albinism, 393 
Albrecht (Archduke), 565 
Albufera de V'alencia (La- 
goon), 452 
Albuln, 594. 626 
Albulide, 594, 626 
Albumin. 528 

Alburnus, 635; in aquaria, 
377; guanin, 465, 510, 
511; hearing, 501; h 3 ’- 
brids, 506 

Alcohol, effects of, 553 
Aldabra I., 437 
Aldrovandi Coll., 518 
Alectis, 572 
Alepidosaiiride, 642 
Alepidonaunis, 642 
Alepocephnlus, 594 
Aleppo, 439 
Aleria. 542 
Ales, 540 
Alestcs, 377, 634 
Aleutian Is., 424 
Alewife — see Pomolohus 
Alexandria, 421 
Alexandrovsk, 470 
Alfaro, 376 
Algffi, 560 

Algeria, salt lakes. 406; 
fauna. 421; fisheries, 462, 
475; palaeontology, 536. 
538, 540; fishes intro- 
duced, 556, 558, 559; 
pisciculture, 564 
Alimentary Canal, 364- 
367 ; connection with air- 
bladder, 363; intestine, 
365, 366; CEsophagus, 

365; oral cavity, 365; 
pharynx, 365; stomach, 
365, 366; parasites of, 
403, 404, 545, 546, 548; 
abnormalities, 603 
Alkaloids, effects of, 552 
Alkaline media, 552 


Allis Shad — see Clupea 
alosa 

Allotriognathi, 590. 625 
A lopecias — see A lopias 
Alopias, 366, 390, 496, 575, 
604, 619 

Alosa {A. sapidissima) , 
499. 502, 504, 515, 517, 
602; embryology, 415; 
fisheries, 474, 479; food 
of, 492, 493; hj’brids, 
507; culture, 554, 555, 
562, 563, 569; introduc- 
tion, 558 ; breeding habits, 
576, 577; skeleton, 589; 
natural history and oc- 
currence, 626 
Alps.Mts., 452 
Alsace, fauna, 446; fish- 
eries, 483 ; paliBontoIogv, 
535, 536, 539, 540, 541; 
pisciculture, 562, 567 
Altai Mts.. 436, 438 
Altamaha R., 427 
Altin, Lake, 438 
Altona, 468 
Alveoli, 522, 523 
Alvordius, 375 
Amatitlan. Lake, 431 
Amazon R.. fauna, 433, 
434, 435; fishing methods, 
489. 491; marine fishes 
in. 552 

Ambassin®, 649 
Ambassis, 375, 577; tax- 
onomy, 649 
Ambi-yacu R., 433 
Ambloplites, 373 
Amblyopsid®, 380, 509, 

643 

Ambbjopsis, 375, 580, 643; 
brain, 385, 387; ear and 
hearing, 501, 643; eve, 
525, 643 

Amblypharyngodon, 377 
Amhlypterus, 458 
Amboina I., 455 
Ameloblasts, 397 
America — see respectively 
Central America, North 
America, and South 
America 

American Fisheries Society, 
476 

American Museum of 
Natural History’, 519 
American Shad — see Alosa 
sapidissima 

Amia, 365, 369, 381, 395, 
401, 559, 624; adhesive 
organs, 362, 363; intes- 
tine, 366; in aquaria, 
373; brain, 385, 387, 388; 
circulation, 390, 391; 

embryology, 409, 410, 

411, 413, 414; fins. 460, 
461; economic uses, 465 
food, 492; habits, 499 
lateral line, 511; muscles 
520; nerves, 524, 525 
526, 527; pancreas, 543 
reproduction, 576, 579 


respiration. 582, 584; 

skeleton, 589; skull, 592, 
593; sense of smell, 594; 
spleen, 597; suprarenals, 
597; teratology, 603; uri- 
nogenital system, 609; 
vertebral column, 612 
Amiens. 445 
Amiatidae — see Amiidse 
Amiidae, 624, 649 
Amioidei, 401, 612 
Amiopsis, 624 
Amiurus, 364, 366, 370, 
409, 415, 498, 499, 509, 
512, 553, 589. 596, 605, 
606, 609, 637; in aquaria, 
378; circulatory system, 
389, 391; lateral line, 
511; nervous system, 
522, 525, 526; introduc- 
tion, 556; nests, 579; 
suprarenals, 597, 598; 

fins, 603 
Ammer See, 446 
Ammoccetes, 365, 511, 543, 
605, 606; anatomy, 368; 
membranous labyrinth, 
380; brain, 385; circula- 
tory system, 389; heart, 
502; liver, 512; nervous 
system, 524, 525, 526; 
olfactory’ organs, 527 ; 
spinal cord, 596; excre- 
tory’ organs, 608; natural 
history and metamor- 
phosis, 616; adult form 
— see Petromyzon 
Ammocrypta, 648 
Ammodyfes, 385, 415, 493, 
572, 645; spawning, 577, 
578; respiration, 583; 
Tobias fish, 605 
Ammodytidae, 645 
Amniota, 361 
Amoeba mucicola (parasiet). 

550 

Amole (fish poison), 489 
Amphioxididae, 615 
Amphioxides, 367, 616 
Amphioxus, 365, 366, 375, 

381, 382, 383, 385, 387, 

416, 418, 458, 499, 500, 

512, 515, 527, 553, 575, 

577, 596, 599. 606, 616; 

anatomy, 367 ; circula- 
tory’ system, 389, 391; 
embiy’ologj’, 409-413; 
hermaphroditism, 504; 
muscles, 520; nen-ous 
system, 622, 523, 524, 

526; oogenesis, 529; re- 
spiratory organs, 

585; spinal cord, o96; 
urinogenital system, 607; 
notochord. 611; visceral 
skeleton, 612 
Amphipnoidae, 590 
Amphipnous, 389, 585, 593 
Amphiprion, 395 
Amphiptyches (parasite), 

545 

“ Araphirhinie,” 527 
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Amphiaile, 369, 512, 572; 
taxonomy and occur- 
rence. 644 
Amphisilidae, 644 
Amphistidae, 653 
Amphislium, 653 
Amphistomum (parasite) , 
545 

Amphistylic skull, 592 
Ampullae, of labyrinth, 380; 
of Lorenzini, 51 1 ; of Savi, 
511 

Amsterdam, 467, 51S 
Amur, fauna, 438; Amur 
R. fisheries, 473, 480 
Amylase, 403 
Amyzon Beds, 538 
Anabantidce, 370. 646 
Anabas, 415, 580, 646; in 
aquaria. 379; climbing, 
512, 513 

Anableps, 376, 499, 582, 
642; eye, 418 
Anabolism, 551 
Anacanthini, 369, 375, 415, 
588, 589, 646, 647; food. 
493; ova and lan-'se, 572 
Anadromous fishes, 515 
Anaemia, 545, 549 
Anamnia, 361, 596 
Anarrichadidae, 369, 499, 
660 

Anarrhichas, 366, 399, 609, 

660 

Anarrichihys, 593 
Anaspida, 664 
Anatomy and Morphol- 
ogy, 367 f. 

Anchovia, 415 
Anchovy — see Engraulis 
Ancona, 518 
Andaman Is., 437 
Andean Catfish — see Arges 
Andes Mts.. 434, 435 
Andorra, 439 
Aneboda, 470, 568 
Anecdotes, 495 
Angara R., 480 
Angler — see Lophius 
Angling, 370 f., 381; ex- 
hibits. 466, 467 
Angola, 423 
Angora, 439 
Angouleme, 536 
AnguilUi, 388, 503, 595, 
637-641 ; air-bladder, 
364; anatomy, 369; in 
aquaria, 375; blood, 383, 
384; circulatory svstem, 
391; color, 393, 394; 

scales, 402; reproduction, 
410, 576, 638, 639; eye, 
419; fisheries, 471, 490; 
food of, 492, 493, 639; 
growth, 497, 498, 638; 
habits, 499, 637-641; 

hearing. 501; sex, 503, 
504, 602, 639; skin. 509, 
510; overland migra- 
tion, 513; medical use, 
514; nerves, 526; dis- 
eases, 547, 548; intro- 


duction, 558, 565, 569; 
culture, 561, 567, 568; 
skeleton. 589; skull, 593; 
spinal cord, 596; spleen, 
596; suprarenuls. 598, 
599; teratology, 602; tax- 
onomy, 641; larval forms 
— see Leptocephali 
Anguillidoe, 637-641 
Anguilliform fishes, 493 
Anjou R., 445 
Anlopus, 415 
Annobon I.. 422 
Anomalopid^. 649 
Anomalopa, 513, 514 
Anoplopoina , 658 
Anostomus, 377 
Antarctic, fauna. 396. 420. 
571; palceontology, 405, 
538 

Antennariidae, 661; nests, 
579 

Antefinarius, 379, 499, 579, 

661 

Anthianini. 648 
Anthrax, 404 
Antiarchi, 664 
Anticosti I., 425 
Antigoniidae — see Caproi- 
dae, 590, 650 

Antigua, fauna. 430; pa- 
liBontology, 538 
Antioch, Lake, 439 
Antwerp, 542 
Anus. 366, 603 
Aorta, 39(3, 597 
Aosta Valley, 448 
Apeltes, 415 

Aphredoderus, 375, 499; 

distribution, 647 
Aphya, 474 

Apiosoma (parasite), 550 
Aplanatism, 419 
Apodes, 589, 590, 637-641; 

anatomy, 369; skull, 593 
Apogon, 375, 679, 601 
Apogonichthys, 395 
Apomotis, 373, 647, 648 
Apophyses, 612 
Apparatus, deep-sea, 395; 
fisheries, 463; piscicul- 
ture, 554, 555. 564; re- 
search, 600, 601 
Appendices pyloricje, 366 
Appendix digitiformis. 366 
A prion, 649 
Apsheron Penin., 541 
Apure R., 435 
Aquaria, 372, 373; joui- 
nals, 373: exhibits, 466, 
467; photography, 601 
“ Aquaris^re,” 554 
Aquarium Fishes, 373 f.; 
behavior, 381; age, 497; 
hybrids, 506; luminous 
fishes, 513; sex-ratio, 
586 

Arabia, 435; ancient Ara- 
bic wTitings, 504 
Aral Sea, 438 
Aramaic, 600 
Arapaima, 576, 680, 582 


Arazede, 540 

Arborescent appendages. 
585 

Arcachon. fauna. 445; fish- 
eries exhibit, 467: fish 
farming, 566 
Arcana, 662 
Archseolo^. 379, 605 
Archamifi, ,579 
Arch-centra. 611. 612 
Archenteroii. 412, 413 
Archcr-fish — s'e Toxotes 
and Chelmon 

Archinephric duct — see 
Pronephros 
Archinephros. 606 
Archiplata-Archhelenis the- 
or>', 432 

Archipterygium, 417, 460 
Archosargus, 593. 6,50 
Arctic, fauna, 396, 420; 
fishing methods. 490; 
food of fishes, 493 
Arcualia. 610-612 
Ard, Loch, 565 
Area-cun.'es. 493 
Areolar tissues. 587, 58S 
Argenteum, 510. 511 
Argentina, 361, 572. 633 
Argentina, fauna, 432. 4.33; 
fisheries, 479: pala?on- 
tology, 533, 540, 542; 
fishes introduced. 557, 
558: pisciculture, 570 
Argentinina?. 633 
Arges, 4.34. 435, 637; climb- 
ing, 513 
Arginase. 403 
Argulidae (parasites). 544 
Argulus (parasite). 544 _ 
Argyropelecus, 514, 522, 

609 

Argyrosomus, 632 
Aristotle’s Glanis — see 
Parasilurus 

Arius, 577, 579, 582; fossil 
forms, 636 

Arizona, 425, 426, 556 
Arjepluog, 452 
Arkansas, 426. 569 
Armagh limestone, 533 
Armisan. 541 
Armor, 402 
Arno R., 448 

587, 653 ; eggs 
and lan-ae. 654 
Arnon R., 569 
Arquji, Lake, 448 
Arran I., 443 
“ Arrhenoidie,” 586 
Arsus, 439 

Arterial system, 389 f. 
Artesian wells, 382, 406, 
423 

Arthrodira, 589, 611, 664, 
665 

Arthrognathi, 664, 665 
Articular, 592 
Artificial fertilization, 410, 
555 

Artificial pearls, 510, 511 — 
see also Guanin 
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Aru Is., 455 
Ascaris (parasite), 546 
Ascension I., 420 

Ashley Phosphate Beds, 
540 

Ashmolean Coll., 518 
Asia. 405. 508. 590; salt 
lakes, 406; fauna. 435; 
fisheries. 469. 473, 479; 
museums, 517; paleon- 
tology. 531, 533-535, 

o37, 541, 542; fishes in- 
troduced, 557, 558; pis- 
ciculture, 564 

Asia, Russian Central, 
480 

Asmodeus. 605 
Asphyxiation, 502, 584 
Aspidocotylea (parasites), 
545 

Aspidogaster (parasite), 545 
Asjndophorus, 609 

Aspidorhynchide. 624 
Aspidorhynckus, 624 
Aspius, 377 

Aspredinidffi. 377, 592, 637 
Aspredo, 578 
Aspro, 648 

Aspropotamos R.. 447 
Assemblies — see(iongresses 
Associations — see Societies 
Assumption I., 437 
Assyrians. 488. 504, 521 
Asterolepide, 664 
Aslerolepis, 664 
Asterosteics, 664 
Astrachan, 462, 568 
Astrape, 408 
Astronesthes, 513 
Astronotus, 651 
Astroscopus, electrical or- 
gans, 407 ; burrowing 
habits. 500; nares, 527 
Asymmetron, 367, 610, 616 
Asymmetry, in caudal fin, 
459; in flatfishes, 654 
Asyntaxis, 412 
Atelaxia, 661 
Ateleaspidffi, 663 
Ateteaspis, 663 
Ateleopodidffi — see Poda- 
tellidffi, 660 

Atherina, 415, 529, 646 ; 
in fresh-water, 552, 645; 
“Mopskopf,”604; persist- 
ence of pronephros, 609 
Atherinichthys, 379, 559 
Atherinide, 645 
Atherinopsis, 415, 589 
Athi R., 421 
Atitlan, Lake, 431 
Atlanta, Ga., 466 
Atlantic Ocean, fauna, 396 , 
420, 571; Fisheries Dis- 
pute, 468; migrations, 
515; plankton surveys. 

571. 572 
Atlases, 508 
Atrato R., 434 
Atrial chamber, 584 
Auchenaspis, 663 
Auchenipterus, 577 


Auditory Organs, 379 f., 
591; ear, 379, 396. 501, 
502, 549; membranous 
labyrinth. 380, 501; We- 
berian apparatus, 380, 
381; nerves. 525. 604 
Aulastoinatomorpha, 594 
Aulichthys, 589 

Aulorhynchid®. 589, 644 
Aulostomidffi, 589 
Ausonia, 653 
Aust Cliff. 534 
Austral Is.. 457 
Australia, 363. 405 ; aquaria. 
3^; fishing. 372. 489, 
490; fauna. 453, 454, 
513, 580, 582; fisheries, 
488; museums, 517; 
paleontology. 531-534. 
o36. 538. 540, 542; fishes 
introduced, 557, 558, 

559; pisciculture, 570 
Australian Bass — see Per- 
colates 

Austria-Hungarj'. 505. 508; 
fauna. 439. 440. 506; 
fisheries. 466, 469. 474, 
480; markets, 468; mu- 
seums. 517; paleontol- 
ogy. 531, 534. 537-542; 
fishes introduced, 557, 
558; pisciculture, 5^; 
vernacular names, 600 
Autogeny — see Regenera- 
tion, 575 

Autostylic skull, 592 
Autun, 534 

Auximetameric skull, 591 

Auxis, 572 

Avesa, 539 

Avilliers, 566 

Avon R., England, 442 

Avon R., New Zealand, 457 

Axillary arteries, 390 

Axillary hearts, 597 

Axis cylinder, 523 

Azores Is., fauna, 440; 

fisheries, 480 
Azov, Sea of, 440 
Azygos fins. 417 
Azygos veins, 598 


Babber I., 455 
Bacilli. 404. 469, 647 , 648 
Backbone — see Vertebral 
Column 

Bacteria, 404 , 514 , 647 , 
648 , 549 
Badis, 374, 577 
Barau, 507 
Bagrinae, 636, 637 
Bahama Is., 430, 479 
Bahia. 433. 537 
Baie des (jhaleurs, 531 
Baikal. Lake. 438, 480 
Baird, Cal., 562 
Bairdiella, 415 
Bait. 473. 488 , 489 
Bakonyerwald. 534 
Balangi. 538 

Balanoglossus (Hemichord- 
ate), 615 


Balaton, Lake, 543, 556; 

fauna, 440; fisheries, 480 
Halbiani, nucleus of, 529 
Balearic Is., 440 
Bali 1., 456 

Balisies, 662 ; skeleton, 590; 

sense of smell, 594; sound, 
o94 

Balistidffi, 395, 402, 449 
574, 661 , 662 
Balkash, Lake, 438 
Baltic Provinces, fauna, 
450; fisheries. 487; pis- 
ciculture, 568 

Baltic Sea, 506. 515, 543, 
559, 564; fauna, 440, 
446; fisheries, 471, 480, 
490; food of fishes, 493; 
plankton surveys. 571 
Baltringen, 541 
Baluchistan. 435, 479 
Banda Is., 455 
Banff, 534 
Bangweolo, Lake, 423 
Banka I., 455 
Banks Coll., 517 
Barbados, 430, 479 
Barbasco (fish poison), 490 
Barbel — see Barbus 
Barbels. 498, 575, 599, 602 
Barbus, 394, 415, 506, 549, 
558, 574, 582, 595. 602, 
609, 636 ; in aquaria, 

377, 378; B. mosal, size, 
498 

Barca R., 421 
Barcoo R., 454 
Barents Sea, 420, 571 
Barilius, 378 

Barometer-fish — see Co- 
bitis, 381 

Barracuda — see Sphyrcena 
Barringtonia (poisonous 
plant), 490 
Barrow R., 442 
Barrow-on-Soar, 535 
Barrow Straits, Canada, 

424 

Bartlett Coll., 370 
Base-leveling, 405 
Basking Shark — see Ce~ 
torhinus 

Bass, 556, 569, 647 f. — 
see also the various 
genera 

Bassozetus, 385 
Batfish — see Malthe 
Bath, England, 517 
Bathophilus, 572 
Bathylychnus, 572 
Batjan I., 455 
Batoidei, 388, 403, 515, 

586, 620 , 621 ; anatomy. 

368; dentition. 396, 398; 
scales, 400; embrj'ology, 

414; fins, 461, 603; ec^ 
nomic use, 465, 
muscles, 520; ov'a, 528; 
in fresh-water, 552; re- 
production, 580, 

608; jaws, 592; spinal 
cord, 596; suprarenals, 
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597; excretory organs. 
608 

Batrachidae, 659. 660 
Batrachops, 651 
Batrachus — see Opsanus 
Batticaloa, 595 
Batu Is., 456 

Bav^ia, fauna, 446; fish- 
eries, 462, 483; palaeon- 
tology, 535, 536, 537, 
539, 540; whitefish in- 
troduced, 558; piscicul- 
ture, 567 
Bawean I., 455 
Bay d’AIong, 436 
Bayonne, 444 
Bayreuth, 535 
Bdellosloma, 362, 365. 368, 
500. 502. 510. 543. 577, 
586, 596; brain, 385, 388; 
circulation. 389. 391; 

embrj’ology, 411. 413; 
eye, 418; nerves, 524, 
525, 526; egg cases, 528; 
voracity, 575; gills. 585; 
skull, 592; suprarenals, 
598; excretory organs, 
606, 607; thyroid gland, 
606; reproductive organs, 
607; taxonomy, 616 
Bdellostomatidae, 368, 616 
Beam trawl. 463 
Bear I., 420 
Bear Lake, 569 
Beaufort, N. C.. 429, 469 
‘ Becherzellen.” 509, 510 
Bechuanaland, 421 
Bederkesaer See, 446 
Behavior, 38X, 382 
Belfast Lough, 443, 481 
Belfaud, 566 
Belfort, 483 

Belgium, 517. 543, 554, 
556; fauna, 440; fisheries, 
462, 466, 480; palaeon- 
tology, 515. 531. 533, 
537, 639, 540, 542; pisci- 
culture, 565 
Belly R., 535 

Belone, 499. 574. 575, 646; 
color, 393 ; embryology, 
411, 415; ova and larvae, 
572 

Belonesox, 376 

Belonorhynchidte. 623 
Belcnostomus, 624 

Benaco — see Garda 
Bengal. 406. 436, 479 
Bengal. Bay of, 437 
Beraun R., 439 
Bergamo, 567 
Bergen. 462, 467. 470 
Beri-beri, 403 
Bering Sea. 396, 424 
Berlin, 467. 518 
Bermuda. 392, 602; fauna, 
430; markets, 468; fish- 
eries. 479 
Bern. 467 
Bernburg, 535 
Berycid®. 647 
Berycoidea, 590 


Ber>*comorphi, 590 
Besano, 535 
Besleriani, Mus., 518 
Bestiaries, 505 
Betla, 415, 585, 661; in 
atjuaria, 374; fighting, 
6Ck); reproduction, 576, 
577, 579 

“ Bculenkrankheit,” 549 
Bhamo, 436 
Biala, 565 
Biarritz, 566 
Bible — see Theology 
Bibliographies, 339 f.; 
fishery. 462 f.; British 
museum, 517 
Bicken. 532 

Bieler See — see Bienne, 
of 

Bienne. Lake of. 452, 487 
Big-eyed Herring — see 
Elups 

Bighorn Mts.. 530 
Bile. 403, 612, 547, 595; 
chemical composition, 
388 

Billingsgate market, 468, 

481 

Billiton I., 455 
Bintang I., 456 
Biogenetic law. 416 
Bionomics, 405, 462 
BioUtcus, 651 
Bipolarity. 404 
Birket elQurun (Lake), 421 
Birmingham, 442 
Biscay, Bay of. 444, 572 
Biscayne Bay, 569 
Bismarck Archip., 456, 490 
Bitterling — see Rhodeus 
Biwa Lake. 437 
Blackband Ironstone, 533 
Black Bass — see Microp^ 
terus 

Black-fish — see Cenirolo- 
phus 

Black Hills, S. D., 430 
Black Sea, 440, 444 , 480» 

482 


Bladder, air — see Air- 
bladder 

Bladder, urinary, 609 
“ Blanc d’ablette," 466, 
510, 511 
Blastodisk, 411 
Blastopore. 412, 413 
Blauen, 540 

“ Blaufelchen,” 564, 558 
Bleak — see Albumus 
Blenniidffi. 369, 373, 582, 
583, 669 

Blennius, 382, 414, 579, 
582, 599, 669; in aquaria, 
373; ova and larve, 529, 
672; urinogenital system, 
606, 609 
Blennoidea, 660 
Blenny — see Blennius 
Blicca, 506 
Bliccopsie, 506 
Blind Fishes, 375, 383, 
383; brain, 385; optic 


lobes, 387; from artesian 
wells, 406; skin, 509; 
optic nerves, 525; blind- 
ness caused by parasites, 
547 — see also Amblyop- 
sw, Grmiias, Trogloglanis, 
Typklogobius 

Blood, 383, 384, 403. 555, 
597, 601, 605; circulatory 
system, 389 f.; blood 
pressure. 392; parasites 
and diseases of, 545, 
548, 649; physiology', 552 
“ Blood islands.” 383 
Blood vessels, 509; of eye, 
419; of central ner\'OUs 
system, 523; regenera- 
tion. 575 

Bluefish — see Pomatomua 
Blue Gill — see Ltpomia 
Blue Shark — see Carcha- 
rias 

Bochum. 533 

Bodensee — see Constance, 
Lake of 

Bodo necator (parasite), 550 
Body-cavity — see (Tcelom 
Bosartiger Kropf, 547 
“ Bogenbildungen ” — see 
Visceral Arches 
Bogoslovsk, 536 
Bohemia, fauna. 439; fish- 
eries. 480: paJsBontology, 
531, 534, 537. 540. 541 
Bohuslan, 472 
Boitzenburg, 567 
Boleophthalmua, 374, 418 
Boleoaoma, 648 
Bolivia, 433 
Bologna, 518 
Bombay, 479, 517 
Bomolochin® (parasites) , 
544 

Bone bed. 533 
Bone-fish — see Albula 
Bones, 397, 399, 400, 401, 
458, 688, 689, 612; age 
determination by, 496, 
497 : diseases of, 547 ; 
skeleton, 587 f.; skull, 
590 f. 

Bonin Is., 438 

Bonito — see Gymnosarda 

Bonn, 540 

Bonnet-head Shark — see 
Sphyma 

Book of Saint Albans, 370 
Boom, 540 
Bootan, 500 
Booth Library', 370 
“ Bora Chung.” 500 
Borers — see Myxinoides 
Borneo. 552, 595; fauna, 
455; fisheries, 488; fish- 
ing, 490 

Bornholm I.. 535 
Bosnia, 439, 480, 538 
Boston, Mass., 471, 519 
Botargo, 465, 472 
Botcher, 629 

Bothriocephalxis (parasite), 
546 
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Bothriolepis, 664 
Bottesford, 442 
Boulogne, fauna. 445; fish- 
eries, 467, 483; palceon- 
tology, 536 
Bourbon I., 437 
Bouro I., 455 
Bow-fin — see Amia 
Box salpa, 464 
Bozziano, Mus.. 518 
Brahmanism, 605 
Brain, 384-388, 391, 418, 
501, 502, 601: of deep- 
sea fishes, 396; nerves. 
524, 525; diseases and 
parasites of, 647, 549, 
604; position in skull, 
593; taxonomic value, 

599 

Brama, 653 
Bramidae, 653 
Branchial arches, 390, 416, 
417, 612, 613 

Branchial arteries, 390, 392 
“ Branchial basket,” 612 
Branchial clefts — see Vis- 
ceral clefts, 613 
Branchial hypothesis, 417 
Branchial respiration, 583 
Branchial sensory organs, 
586 

Branchiosfoma — see Am^ 
phioxus, 615 
Branchiostomidae, 615 
Branchiura (parasites), 544 
Branding regulations, 471 
Brantas, R., 455 
Bras d’()r Lakes. 425 
Brazil. 508, 556, 579, 580, 
583 ; fauna. 433, 434 ; fish- 
eries, 479; museums, 519; 
palaeontology’, 531, 537, 
538, 539; pisciculture. 

570; vernacular names, 

600 

Bream — see Abramis 
Breathing valves, 584 
Breeding, 505, 510 — see 
also Pisciculture 
Breeding grounds — see 
Spawning grounds, 577 
Breeding habits, 575 
Breeding seasons, 576 
Bremen, 446, 554 
Brenet, Lake, 516 
Brescia, 567 
Breslau, 518 

Brevoortia, 493, 559, 626; 
as fertilizer, 465; fish- 
eries, 472 ; migrations, 515 
Bridger, 538 
Brighton, 442, 517 
Brill — see RhombiLs loevis 
Bristol, England, 517; Bris- 
tol Channel, 441; Bristol 
Coalfield, 533 
Bristol, Pa., 563 
British Columbia, fauna, 
424; fisheries, 469, 475; 
Amyzon Beds, 538 
British Guiana, 580, 582; 
fauna, 434; fisheries, 479 


British Honduras, 431 
British Isles, 508, 516, 543, 
548, 576; fauna, 440- 
444; fisheries, 466, 467, 
468, 469, 471, 472, 473, 
474, 480-482; markets, 
468; museums, 517; pa- 
laeontology, 531, 532, 433, 
534, 535, 537, 539, 540, 
542; fishes introduced, 
557, 558; pisciculture, 

565; vernacular names, 
600 — see also England, 
Ireland, Scotland, and 
Wales 

British Museum, 517 
Brittany, 445, 473, 483 
Broad R., 569 
Brontichthys, 664 
Brood pouch, 578 
Brora. 535 
Brosmius, 572 
Brotulidae. 382, 582 
Brotulinae, 660 
Brussels, 466, 517, 565 
Bruxellian stage, 539 
Bryitus, 415 
Buccal cavity, 365 
Buccal incubation — see 
Oral gestation, 579 
Buccal ner\’e, 525 
Buccal occlusion, 604 
Bucharest — see Bukarest 
Bucksport, 562 
“ Bucskalo.” 490 
Budapest, 541 
Buddhism, 605 
Biiddenstedt, 539 
Buenos Aires, 433 
Biisum, 446 
Buffalo, 466 

Buffalo Fish — see IcHo- 
bus 

Buffalo R., 423 
Bufonites, 398, 530 
Bug R., 450 
Bugey, 536 
Buhi, Lake, 457 
Bukarest, 548 
Bulbus arteriosus, 503 
Bulbus oculi, 419 
Bulgaria, 444, 482 
Bulldog-head, 604 
Bullhead — see Amiurus 
Bullhead Sharks — see He- 
terodontidae 
Bunocephalus, 377 
Burbot — see Lota 
Burgundy, 536 
Burma. 436, 539, 541; ver- 
nacular names, 600 
Burrowing habits. 500 
Bursa entiana, 366 
Buiirimis, 503 
Butterfish — see Pholis 
“ Butterfly Fish ” — see 
Pantodon 

Buxidre-les-Mines, 533 
Cachar, 436 

Cadillac-sur-Garonne. 566 
(isecal diverticula, 585 


Cfficum coli, 366 
Caen, 536 
CcBsio, 650 
Calabria, 542 

Calamoichthys, 369, 373, 

380, 387, 593, 622 
Calamus^ 593, 650 
Calanna, 542 
” Calcaire Grossier,” 539 
Calceolarii, Mus., 518 
Calcification, 588, 593 
Calculi, 388, 512, 547 
Calcutta, 517 
Caldana, 448 

Calico Bass — see Pomoxys 
California, 466. 554, 576; 
artesian wells, 406; hot 
springs, 406; fauna, 426; 
markets, 468; fisheries, 
469, 471, 473, 477; pa- 
laeontology, 534, 536, 

540, 542; fishes intro- 
duced, 556, 557. 558, 
559; pisciculture, 569 
California, Gulf of, 432 
Callao, 516 
Callichthyinae, 637 
Callickthys, in aquaria, 37S; 
locomotion, 513; breed- 
ing habits, 576; nests, 
579; sexual dimorphism, 
587; skull. 592 
Callionymidae, 519, 659 
CaUionymus, 375, 512, 609, 
669; ova and larvae, 572; 
pseudo-copulation, 577 
Callomystax, 594 
Callorhynchus, 398, 400, 

528. 580. 595, 622; anat- 
omy, 368; eggs, 528; 
parasites of, 545 
Callyodon, 587 
Calor animalis, 602 
Cambodia, 436, 479 
Cambridge, England. 517 
Cambridge, Mass., 519 
Cameroon — see Kame- 
run 

Campanula Halleri, 613 
Campbell I., 457 
Campbell ton , 531 
Camptotrichia, 458 
Canada, 516; fauna, 424 f.; 
fisheries, 468, 471, 474; 
476, 476; museums, 519: 
palaeontology. 530, 531, 
532. 5.34, 536, 538. 540. 
542; pisciculture. 569 
Canary Is., 421. 475 
Cancer — see Carcinoma 
Candidius, Lake, 438 
Candiru, 546, 637 . , 

Candlefish — see Thaleich- 

thys 

Canelos, 434 
Cannibailism, 560 

Canning, 468, 473 
CaniAartis, 410 
Canyon City# 530 
Cape Blanco, 423 
Cape Breton, 424 
Cape Charles. 428 
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Cape Colony, fauna, 421; 
fisheries, 475; patipon- 
tolog^^ 533; fishes intro- 
duced. 558, 559; ver- 
nacular names, 000 
Cape of Good Hope, fauna, 
421; fislieries, 475; lumi- 
nous fishes, 513 
Cape Hatteras, 516 
Cape de la Hevc, 530 
Cape San Lucas, 432 
Cape Verde, 423 
Cape Verde Is., 421. 475 
Capelin — see Mallotusi 
Capillaries, 390 
Capo dell’ Arrni, 541 
C( 2 j} 0 €ta, 365, 378, 510 
Capri I., 448 
Caproidic, 590, 050 
Capros, 375, 394, 499 
Caracas, 435 

CarangiclcD, 590, 661, 652 
Caranx, 363. 364, 395, 415 
Carapace, 401 
Carapus, 364. 378 
Carasstus, 369. 382, 391. 
393. 415, 418. 459. 497. 
499. 506. 520. 559, 577, 
583. 596. 602, 636; tele- 
scopic eye, 418; culture. 
459. 564, 636; hybrids, 
505, oOO; plates of, 508; 
diseases, 548; introduc- 
tion, 570 

Carboniferous fossil fishes. 
532 

Carcharin3, 366, 603; anat- 
omy, 368; dentititju, 398; 
size, 498; voracity, .574; 
skull, 591; fossil species, 
618 

CarchariidcB, 618 
Carcharodon, anatomy, 368; 
dentition, 397; embrv- 
ology. 413; size. 498; 
voracity, 574; viviparity, 
580, 581, 582; fossil 

forms, 619; occurrence, 
619 

Carcinoma, 547 
Cardigan Bay, 444 
Caribe — ' see Serrasalmo 
Caribbean Sea, 434 
Carinthia, 439, 480, 534 
Carnegie Mus., Pittsburgh, 
519 

Cameaiella, 377 
Carniola, 439. 480, 565; 

vernacular names, 600 
Caroline Is., 456. 489 
Carotid arteries. 390 
Carp — see Cyprinus 
Carpathian Mts., 539 
Carjyio, 506 

Cartilage, 388, 417, 458, 
587. 688, 589, 590. 593, 
611, 612, 613 
Casamance R., 423 
Casco Bay, 428 
Caspian Sea. 493, 515; 

fauna, 440, 450; fisheries, 
470, 472, 486 


C^ispiomyzon, 515 
Castalia Springs, 569 
Castcl Gandolfo, Lake, 557 
Castell Aniuato. 542 
Castellavazzo. 538 
Castel Madama, 539 
Castelnaudary, 444 
Castration, 555 
Castries. 541 
Castro doi Volsci. 541 
Catacombs, of Rome. 379. 

605; of Paris, 566 
Catadrornous fishes. 515 
Catalonia. 540 
Catania. 451, 516 
Cataphracti, .590 
Cataract caused by para- 
sites, 547 

Cat fishes — see Siluridx 
('nth, 492 
CatopteridiP. 623 
Catosteomi, 643- 645; anat- 
omy, 369; in acjuuria. 
375; embr>'ology, 415: 
skeleton. 589 
Catostominjp, 635 
Cofostomus, 576, 596, 604 
Cat.skill Mts.. 429 
Cattegat, 444 
Cnturu.s, 024 
Cauca K., 434 
Caucasus. 450; Caucasian 
Museum, 519 
Caudal intumescence, 596 
('uularchus, 590, 009 
Caulolatilus, 649 
Cava Meckelii, 592 
Cave fishes, 427, 430. 443 
— see also Blind Fishes 
and Amblyopsida? 

Caves, 379 
Caviar. 474 
Ca>'uga Lake, 429 
Ceard, 433, 537 
Cedar Keys, 427 
Celebes. 455 

Cell-accumulation hypoth- 
esis. 417 

Cement organs, 302 
Cenozoic fossil fishes, 538- 
542 

Centennial Exposition, Cin- 
cinnati, 466 

Centennial Exposition, 
Nashville, 466 
Centra, 610-612 
Central America, 423, 431, 
556 

Centrarchid®. 306, 499, 

647, 648; in aquaria, 

373; nests, 579; taxon- 
omy, 647 
CentTarchus, 373 
Centrina. 368. 581, 608, 619 
Centriscid®, 589, 644 
Centriscus, 369, 402, 644 
Centrolophus, 366. 370, 572, 
603; natural history and 
occurrence, 646 
Centronotus, 572, 609 
Centrophorus, 368, 595, 619 
Centropomin®, 649 


('cntroprisH.-i, 497. .566 
('e/itroiiC}//nnus, 3^7 

( ’entrosomc. 410 
Ccpholacnuthuy, larva! forni. 
572, 659: adult form — 
see f)nctf/lop(f rus 
('ephalaspid:e. 663 
('tpholaspis. ti(>3 
Ce[)hal(jchordata. 615 ; anat- 
omy aufl morpholfigv, 
367: distribution. -10.5; 
embryologv. 4 13; fins. 
459; habits. 4f>9; lu-r- 
maphroditisni. .504: urin- 
ogf'nital system. 607; 
vertebral column. 6J1 
Cvphaloptf'rn, .5M , 621 
Cephn/opfcrtifi, 4lH 
Cr phdlo.'iciflUu rn , .500 
('t'polo, 649 
('epolidd'. 649 
Ceram 1.. 4.55 
('crafins, .590. GOl 
('eratiida*, 061 
Ceratodontid®, 36S. 624, 
625 

Cenifodiis, 3t)7, 417. 460, 
461. 624; dental plates. 
39s — see also .Vcor^ rn- 
fod (4 s 

Ceratohyal. 521 
('rrnliiptcra, 574. .593, 621 
Oratotrieliia. 45s 
Orebellum. 3x7. 604 
('erehral hemispher<'s. 3 x 6 
(\‘rebrt>-spiiial ganglia. 522 
Cerebrum. 386 
(a'*reste, .541 

Cerin litfiograpliic stone. 
530 

Cernavsian conglomerate. 
539 

Orros I.. 425 

Cestoda (parasites), 544. 

646, 646 

Cestracion — sec Hetero- 
dovtufi 

Cestraciontid®, 362 — see 
Heteiodontid® 
Cetominida*, 642 
Cetorhinid®. 619 
Cctorhinus, 365, 398, 492, 
619; oil, 460; claspers, 
581; branchial arches, 
613 

Cette, 445, 470 
Ceylon. 493. 556. 580, 595; 
fauna. 435; fisheries, 479; 
museum. 517; piscicul- 
ture, 564 
Chad, Lake, 421 
Chanichthyii, 659 
ChanobryttXLS, 507 
ChxBTops, 651 
Chcetobranchopsis, 651 
Ch(xtobrancku8, 651 
Ckcetodipterua, 415 
Chcetodon, 373, 399, 572, 
650 

Ch®todontid®, 373, 660 
Chagos Is., 437 
Chalceus, 634 
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Chalouf, 540 
Chalut, 4G3 

Champlain, Lake, 429, 503, 
570 

Chandano, 540 
Channel Is., 441. 481 
Channel Is., Calif.. 426 
Chapala. Lake, 432 
Chararidium, 377 
Charaoinida?, 402, 491. 492. 
579, 585, 634; anatomy. 
309: in aquaria, 377; 
skeleton. 589: skull, 594 
('hnrncofion, 376, 580 
('hfirax, 505 
('harleston, S. C., 430 
Cluirmouth, 535 
('harr - - see Salvelinus 
Chauliodus, 572, 594, 009; 
luminous organs, 514; 
ocourrenee and taxon- 
omy, 033 
Chnunn.r, 402 
Cheirolepidae, 622 
Cheirothrix, 491 
Chelan, Lake, 430 
Chelmon, 500 
Chelcethiops, 378 
Ckelydophorus, 064 
Cheinieal sense. 594 
Chemistry, 388 f. 
Cherrystone, Va., 570 
Chesapeake Ray, 428, 478 
Chester R., 509 
Chester tidal hatching box. 
555 

Chia.sma, 525 
Chi'jumodon, 492, 645 
ChiasmodontidiB, 645 
Chiavon, 541 
Chicago, 463, 406 
Chihuahua. 432 
Chile, 408; fauna. 434; 
fisheries, 466, 479; mu- 
seums. 519; paliPontol- 
ogy, 538; fishes intro- 
duced. 558, 559; pisci- 
culture, 570; vernacular 
names. 600 
Chihbrnnchufi, 415 
Chilodipterinae, 579, 649 
Chilodiis, 377 
Chiloscyllinm, 577 
Chilpate (fish poison), 489 
Chimara, 390, 401, 411, 
492, 621; alimentary 

canal, 365. 366; anatomy, 
308; brain, 385, 387; 

lateral line, 511; nerves, 
523, 524. 525; pancreas. 
543; parasites of, 543, 
545; sexual dimorphism, 
580; spermatogenesis, 
596; spinal cord. 590; 
suprarenals. 597; urino- 
genital system. 607, 608; 
vertebral column. 611 
Chimacridffi, 621 ; morphol- 
ogy, 368; dentition, 397, 
398; fossil forms, 398, 
401, 621; dermal skele- 
ton, 400, 401; reproduc- 


tion, 414, 581, 595; egg 
cases, 416, 528; heart. 
503 ; osteology’, 589 ; 
skull, 612 
Chimnrrichthys, 659 
China, 504, 508, 521; 

fauna, 435. 436; fisheries, 
407, 479; fishing methods, 
488, 489, 490; piscicul- 
ture, 564 
China Sea, 489 
Chiuchas Is., 435 
C’hirocentridip, 626 
Chirodon, 377; taxonomy, 
634 

Chirolophis, 414 
Chironecfes — see Anten- 
narius 

Chirosoma, 645 
Chirothricidae. 642 
Chitral, 436 

Chlamydoselachid®, 617, 
618 

Chlnynydosdachus, 368, 385, 
390. 459, 500, 617, 618; 
dentition, 397, 398; ner- 
vous system, 524, 526; 
viviparity, 581; skele- 
ton, 589; skull, 593; 
pronephros. 608; vis- 
ceral skeleton, 612, 613 
Chlopais, 369, 572 
Chlorophthnlmus, 415 
Cholera, transmission, 403, 
404 

Chtylogatiter, 643 
Chomnlodus, 397 
Chondracanthidffi (para- 
sites), 544 

Chondrocranium, 591, 592 
Chondrostei. 622, 623; 

dentition, 398; fins, 461; 
nervous system, 523; 

skeleton, 589; skull, 593; 
urinogonital system, 609; 
vertebral column, 611, 
612 

Chondrosteid®, 623 
Chondrostoma, 378, 506, 

636; teratology, 604 
Chorda-centra, 611, 612 
Chorda tympani, 525 
Chordal sheath, 610, 611, 
612 

Chorisochismus, 609 
Choroid, 419, 613; choroid 
j)lexus. 385^ choroid fis- 
sure. 418; choroid gland, 
419 

Cliristian Malford, 535 
Christiania — see Kris- 
tiania 

Christian fish symbol, 605 
Christmas I., 455 
Chromaffin tissue, 598 
Chromatophores, 393, 394, 
509 

Chromid® — see Cichlid® 
Chromophil tissue. 597, 598 
Chromosomes, 505, 529, 

586 

Chrosomus, 378,577 


Chrysichthys, 378 
Chrysophrys, 375, 503, 650 
Chub — see Mylocheilus 
Chusan I., 435. 436 
Cichla, 374, 651 
Cichlasoma, 576, 587; in 
aquaria, 374; taxonomy. 
651 

Cichlid®, 651; in aquaria. 
373, 374; oral gestation. 
579, 580 

Cicott Lake, 427 
Ciguatera, 574 
Ciliary muscle, 614 
Ciliata (parasites), 550 
Cincinnati, 466, 519 
Circulatory System, 
389 f., 393, 418, 515, 542, 
596, 601; artificial circu- 
lation, 552, 601 ; de- 

formations, 603 
Circuli, 402 

Circulus cephalicus, 390 
Cirolanin® (parasites), 544 
Cirrhitin®, 649 
Cisco — see Argyrosomua 
Citharinin®, 634 
Citharinus, 585 
•' Civelles.” 389 
Clackamas R., 429, 569 
Cladistia, 622, 623 
Cladodontidffi, 616 
Cladodus, 398 
Cladoselache, 418, 458, 520, 
616 

Cladoselachid®, 616 
Clarias, 366, 394, 512, 513, 
609; in aquaria, 378; 
arborescent appendages. 
585; skull. 594 
Clariin®, 636 

Clark’s “ self-picking ” jar, 
555 


Clarotes, 370 

Claspers, 400, 401, 680, 
681 

Classification — see Taxon- 
omy, 599 
Claustrum, 380 
Clavatc cells, 509, 510 
Clavicle, 550 
Clear Lake, 425 
Cleavage, 409, 410, 411, 
505; products, 595 
Cleithrum, 550 
Cleveland, 569 
Climate, 602 
Climbing, 513 
Climbing Perch — see 
A nabas 

Clingfish — see Lepadogas- 


\stomuin (parasite), 545 
w, 410, 579, 582 
jerton L. 431 
ca. 361, 363, 608, 609; 

ibryonic, 609 
phthalmus, 572 
cells. 609. 510 
inodon, 369 
»a, 363, 385. 492. 511. 
>: anatomy, 369; em- 
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brj^ology, 410, 413, 415 
growth, 497; hybrids 
507; culture, 562. 5G3 
reproduction, 576, 577 
609; Caspian and Volga 
forms, 627; fossil forms, 
027 

Clupea aloaa, olG; fisheries. 
474; food of, 492, 49;i: 
hybrids, 507; <-ulturc. 
563. 566. 569; natural 
history, 626 

Clupf.a firtta, 516; fisheries, 
474; food of, 492, 493; 
culture, 562, 563, 569; 
ova and lar\;e. 572; 
natural history. 626. 627 

Clupm harenous, 3^<S. 413, 
405. 409. 499. 507, 574, 
595. 627 ; economic uses. 
465. 466; fisheries. 471, 
472, 464, 602; as wliite- 
bait. 474; food of. 493; 
growth and age. 496. 
497. 627; herrnaphro- 

ditisin, 504; medical use, 
514; migrations, 515. 
627; ova and larva?, 559. 
572; culture. 662, 56h; 
breeding habits. 577. 578; 
race.s of. 610, 627; dis- 
trilnition. 627; natural 
hi.-5tory. 627 

Ciupta pilrhdrduff. 627; 
fisheries. 473, 474; food. 
493: growth. 496; habits, 
499; hybrids. 507; mi- 
grations. 515: variation, 
610; immature form — 
see Sardine 

Clupco aapulissunn — see 
Alo.su sapulissimu 

Clupea sprattun, fisheries, 

474 ; growth and age, 

497: migrations. 515- 

parasites of. 544; natural 

historj- and occurrence, 
627 


Clupcida*. 589, 612. 626 
627 ; air bladder, 364 
nicrnbranous labyrinth 
080; age. 497; migra 
tions, 515; ov.a and larvx‘ 
^72; respiratorj' organs 
085: skull. 594 
< luiieinte. 626. 027 
( lupeonclUi. 497 
Clyde, Firth of. 443 
5;lyde a., 443 
Cneatcrodon, 376. 582 
Coal measures — see Car- 
boniferous fossil fishes 
t^obia — see Rhachicentron 
Cobitidie. 364. 381, 612 
Cobitidin.-e, 036 

361, 365. 366, 369, 
388, 415. 509, 695, 636; 

a<tuaria, 378; as 
weather-fish. ;« 1 ; age, 
497; reproduction. .576, 
677 ; intestinal respira- 
tion. 583; gills, 5 ^ 5 ; 


sexual dimorphism, 587; 
teratology. 603. 604 
Coccidiidea (parasites). 548 
Coccosteornorphi — see Ar- 
thro<lira 
Coccostcu.s, 664 
Cocliin (’’hina, 436 
Cochlea, 3.s() 
Coehlioflontida*. 398. 618 
(^’ockroaches, 555 
r'o<‘4>(m. 363 
C'oeos I.. 431. 437 
C'od — s(*c fjVn/u.s tmtrrhua 
f'odex Kieunliano. 5t)5 
( ‘odfish emblem. 47 1 
Cf£rolutr/ju.s, .38.3 
Cadaeanthida?. 400. 551. 

622 

Ccelnrauthu.s, 461. 622 

Cadepidie, 663 

(■’adorn. 545. 585. 59s. 607. 

609. 610 
Coimbra. 518 
Coi//\, 370 

('old, effects of. 601. 602 
C'old Siiring Harbor. 563, 
570 

Cole (’oil., 518 
f ’ole-EgiTton (-'oil., .>17 
('olcmun Library, 370 
C'ollag<-n. 402 
Collection, 392, 554 
Collections. docp-s'*a, 396; 
teratological. 602 — see 
also Museums 
C’olline dc Turin,” 541 
Colne H.. 516 
( 'oloboma, 4 18 
Colombia. 434 
Colombo Mus., 517 
Color perception, 381 
Colorado, fauna. 426: fish- 
eries, 477 : palieontolog>'. 
530, 531, 535, 536, 538, 
540. 542 

Colorado R.. 426, 430. 556 
Coloration, 366, 388, 

392 f., 514, 524. 551; 

deep-sea fishes, 396; in- 
visibility, 396: of scales, 
401; electricity, 407; red, 
469; of hybrids, 505; eff 
skin, 509; argenteum. 
510, 511; of suprarenals, 
598; temperature effect 
on, 601. 002; patterns, 
610; of flatfishes. 654 
Columbia R.. 430. 473 
Col wick ^\'ood. 534 
Comacchio, Lake, 447, 548; 

marine fish-farming, 567 
Comen, 537 
Comephorido*, 582, 668 
Comephorus, 303, 415, 582, 
668 

Commander Is.. 438 
Commensalism and 
Symbiosis, 394 f. 
Commentry, 534 
Conmierce — see Fisheries 
Commissioners. 408. 476 
Commissions. 462, 463. 476 


Comrnissura infima. 385. 
593 

Corna. Lake. 447, 484 
Compendia. 494, 495 
Comi)leat Angler,” 370 
Compressiform type. 493 
Conearneau, laboratorj*, 
470; pisciculture. 562 
Concrescence theory. 413 
('ondor«* I.. 436 
r’ondroi, 5.31 
(’ones. 419 

('oufpr. 3(19. 419. 498. 503. 
514. 603. 638, 639, 641; 
— se»‘ also Lcjjtocephali 
('unglom(*rat('. 539 
T’ongo — si*e Kf)ngo 
('j>ngrcsses. fisheries. 463. 

47h; piscieulture. 566 
Conilera, 544 

Connecticut, fauna. 420; 
fisficrics. 474. 478; mu- 
seums. 519; palaeontol- 
ogy, 534 

Connecticut R.. 602 
Connective tissues. 412, 
587, 588 
Conodonts. 065 
('onoryurhos, 580 
C’onscrvation. 477. 481 
C'onstance. Lake. 452, 453. 

487, 488. 633 
Constantinople, 468. 509 
C'ontact organs. 510 
Conus arteriosus. 503 
Cook Is., 456 
Coosa R.. 563 
Copeina, 377, 634 
Copenhagen, 403. 518, 

539 

Copopoda (parasites). 543 
(?oprolites. 367 
Copulation. 400, 401, 580, 
581; pseudo-copulation. 
576, 577; iiitromittent 

organs. 582 
Coracoid. 550 
^’oral. 393. 513. 559 
Coralline crag. 542 
Corcgoiiina*. 411. 632, 633 
Coreyonus (botli American 
and European species), 
361, 364. 386, 587, 596. 
632, 633; in aquaria, 

378; larvae, 415; fisheries, 
474, 476: f<»od. 493, 564; 
dwarfs, 498; introduc- 
tion. 558, 569; culture, 
564, 568; breeding habits. 
576 — .American species, 
476. 490. 516, 544, 564, 
569; European species, 
369, 399. 568. 589 
Corfu I., 447 
CorU, 375. 587 
Coriuin, 509. 510 
Cormorant fishing, 488 
Cornbrash, 535 
Cornea. 419, 420, 547 
Cornifications, 510 
('oronary arteries. 390 
(?orps vitellin, 529 
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Corpuscles of Stannius,597, 
598 

Corpus luteum. 608 
Corpus restiforme, 387 
Corpus striatum, 386 
Corrigenda, 364 f. 

Corsica, 444, 483, 542 
Cortex, 597, 598, 599 
Cortical glands, 599 
Cortical tissue, 597 
Corvina, 650 

Corxjdoras, 378, 577, 587; 

taxonomy, 637 
Coryphcena, 418, 488, 490, 

653 

Coryphaenid®, 653 
Cosinine, 401 
Costa Rica, 431 
Coslia necatrix (parasite), 
550 

Costiasis, 550 
Cote-d’Or, 445 
Cottidffi, 374, 658 
Cottocomephorus, 658 
Cotton States Exposition, 
466 

Cottus, 394, 496, 498, 523, 
550, 572, 609, 658; in 
aquaria, 374; embr\"ol- 
ogy, 415; habits, 499; 
migrations, 516; nests, 
579; “ Mopskopf,” 604 
Counting devices, 554 
Courland, 450 
Courtship, 577, 578 
Crab-eater — see Rhachi- 
centron 

Crag Beds, England, 542 
Crag d’Anvers, 542 
Craig Brook, 562 
Cranial muscles, 520, 521 
Cranial nerves, 524, 525, 
526 

Craniata, 385, 615 f. 
Cranium — see Skull 
Crappie — see Pomoxys 
annularis 
Crater Lake, 429 
Creatine, 389 
Creatinine, 389 
Creation, 605 
Creatochanes, 377 
Cremnohates, 392 
Cremona, 518 
Crenacara, 651 
Crenicichln, 374, 651 
Crenilabrus, 393, 543, 577 
Crescent Lake, 430 
Crespano, 538 
Cretaceous fossil fishes, 
536-538; egg-cases, 528 
Crimea, 450, 538 
Cristae acusticse, 380 
Cristiceps, 410 
Cristivomer, 558 
Croatia. 439, 480, 540, 541 
Cromeria, 589 
Croonian Lecture, 591 
Cross-fertilization, 505, 582 
CrossophUis, 623 
Crossopterygii, 362, 401, 

585, 622; fins, 460, 461; 


skull, 593; urinogenital 
system, 609 
Cruive, 463 

Crustacea, as parasites, 
543, 544; as food, 555 
Cryptogonimus (parasite), 
545 

Cr>'stalline lens, 388, 419, 
575, 603 

Crystallogobius, 529, 572, 

657 

Ctenodontidae, 624 
Ctenodus, 624 
Ctenoidei, 399 
Ctenolabrus, 596 
Ctenops, 375, 595 
Cuba, 468, 556; fauna, 431; 
fisheries, 473, 479; pa- 
laeontology, 538 
Cubiceps, 646 
Cuitzeo, Lake, 432 
Culham, 535 
Cullercoats, 469 
Cumberland R., 427 
Cupula terminalis, 380, 511 
Curacao 1., 431, 479 
Curare, 366, 407, 653 
Curimatus, 634 
Curing fish, 468 
Currents, 405, 406; influ- 
ence on migrations, 515; 
influence on distribution, 
571 

Cusps — see Dermal den- 
ticles 

Cutaneous sensor>' papillae, 
509 

Cuticle. 510. 611 
Cutis vera, 509, 510 
Cutlassfish — see Trichiurus 
Cutr6, 541 
Cuvier, types, 518 
Cyathaspis, 663 
Cybium — see Scombero* 
morus 

Cyclamen (poisonous plant), 
490 

CyclochfEta (parasite), 550 
Cyclochaetiasis, 550 
Cyclogaster, 576, 658 
Cyclogasteridae, 393 
Cycloidei, 399 
Cyclopia, 603 
Cyclopiujn — see Arges 
Cyclopterichthys, 658 
Cyolopteriidae. 658 
Cyclopterus, 385, 399, 402, 
415, 492, 499, 509, 511, 
572, 596, 668; adhesive 
disk, 362; anatomy, 369; 
nests. 579; skull. 593 
Cyclostomata, abdominal 
pores, 361; alimentary 
canal, 365, 366; anatomy, 
367, 368; in aquaria, 

373; auditory organs, 
380; blood, 383; brain, 
385, 386, 387; circula- 
tion, 389. 390, 391; den- 
tition, 397, 398; dermal 
skeleton, 399; eggs, 410, 
411, 413, 414, 528, 529; 


eye, 418; fins, 457, 459; 
head, 500, 515; herm- 
aphroditism, 503; integu- 
ment, 510; muscles, 520; 
nervous system, 522, 523, 
524, 526; olfactory or- 
gans, 527; pancreas, 543; 
reproduction, 576, 577, 
607; skeleton, 588, 589; 
skull, 592; spinal cord, 
596; suprarenals, 598; 
thyroid gland, 606; ver- 
tebral column, 611; vis- 
ceral skeleton, 612; 
natural history, taxon- 
omy and distribution, 
615 f. 


Cyclothone, 369, 385, 514, 
524 

Cymatogasier, 529 
Cymothoid® (parasites) , 
544 

Cymothoinffi (parasites) , 
544 

Cynoglossus, 365, 527 
Cynolebias, 376, 587, 643 
Cynoscion, 414, 497, 512, 
547, 650 

Cypress Hills, 540 
Cyprinid®, 634-636; air- 
bladder, 364; alimentary 
canal, 365, 366; anatomy, 
369; in aquaria, 377, 378; 
auditory organs, 380, 
381; eye, 383, 418; brain, 
583; color, 392, 394; 

pharyngeal teeth, 399; 
scales, 402; embryolog-y, 
412, 415; hermaphrodit- 
ism, 503; hybrids. 505, 
506; “ pearl organs,” 510; 
parasites and diseases, 
545, 548; pectoral girdle, 
550; reproduction, 577, 
582; skeleton, 589; skull. 
594; suprarenals, 598; 
kidney. 609; vertebral 
column, 618 


lyprinin®, 635 
yprinodon, 376, 394, 582 
yprinodontida‘, 418, 510, 
512, 595, 642, 643; air- 
bladder, 364; anatomy, 
369; in aquaria. 375, 376; 
as mosquito destroyers, 
404, 559; hybrids. 409, 
506; sex. 409. 586; vivi- 
parity, 582; respiratory 
organs, 585 

/prinus 401, 404. 490, 
550, 556, o76. o96, 636, 
®stivation, 363; anat- 
omy, 369; embo'ology, 
410, 415; food, 493; 

growth and age, 490, 
498, 635; gustator>' or- 
gans. 498; hermaphro- 
ditism. 504; hiberna- 
tion, 504; hybnds. 506. 
skin 509; lateral line. 

Ill"’ nerves, 522, 525,- 

diseases and parasites. 
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545, 547, 548, 549; in- 
troduction, 55C, ooS, 
564, 570; culture. 661, 
5G4, 5G5, 507. 568, 509; 
skeleton. 589; jaws. 592: 
sense of smell, 594: spinal 
cord, 596; teratoloffv, 
602. 603, 604; as food, 
635; fossil form, 635; 
varieties, C35 
CystiAicoln (parasite), 546 
Cysts. 547, 550 
CuHun, 053 
Czirknitzer See. 480 

Dab — see Phuronectes li- 
vuinda; Lemon Dab — 
see P. microcf'phnlms 
Dachel Oasis. 530 
Dactyiopteridu.*. 659 
DactylopUrus, 304. 572, 659 ; 
lar\-al fonn — see Cephal- 
(jcantfiua 

Dahomcv, 422 
Dallin, 589, 042 
Dalliidse, 042 
Dalmatia. 439. 480. 537 
Danau Srianc, Lake. 455 
Donw, 382, 415; in aquaria, 
378 

Danish Deep-Sea Commis- 
sion. 482 

DantziK, 531, 532. 567 
Danube U., fauna. 439; 
fisheries. 480. 486, 490; 
fishes introduced, 557, 
558; ec! in. 558, 501; 
piscicult\ire. 565 

Doped IKS, 623 

Dasyatida* — see Trygo- 
nidje, 020 

Dasyntis — see Trygon 
Dasyhoti/s — see Trygon 
D.auphine, 445. 500 
Davidson's method, 392 
pealfish — see Regalecus 
Deccan. 535 
“ Deckknochen.” 592 
Decomposition, 409 
Deep-Sea Commission, 482 
Deep-sea Fishes, 396, 
396, 510, 551; auditory 
organ.s. 380; luminosity, 
381; brain. 385; color, 
392. 390; of the Pacific. 
431; food of. 492; size. 
498; vision. 013 
Delaware, fauna. 426; fish- 
eries, 474, 478; piscicul- 
ture. 503, 509 
Deluge. 005 

Dendrodontida; — see Ho- 

loptychidaj, 022 
Denee. 533 

Denmark, 462. 552; fauna, 
444; fisheries. 470, 471, 
472. 473, 482; museums, 
518; pala3ontology. 535, 
539; pisciculture, 565 
Density. 552 
Dentary, 521 
Dentex, 613, 660 


Dentine, 397, 399, 400, 

459, 58S 

Dentition, 397 f., 410, 

580; fossil teeth, 498, 
530; venomous apj)ar- 
atus. 573; taxonomic 
value. 599: abnormal, 002 
Denton Brothers’ taxi- 
donnic method, 392 
Departure Hay. 409 
Depletion of fisheries, 464, 
481 

Depressiform type, 493 
Depth organ. 387 
Dercetida*. 643 
Dermal Skeleton, 397, 
399 f.. 458, 588; shagreen, 
397. 402, 458 
Dormatomykosis. 550 
Dennis. 402, 509. 510 
Dermotrichia. 458 
Derris (poisonous plant), 
490 

Deseemet’s membrane, 420 
Detroit H., 504 
Doutselicr .'^oefischcrei- 
Verein. 4^3 

Develoj»nu‘nt. 381, 413 
De\’il-fishes — set* (Urofop^ 
It rn, Moyita and Mobula 
Devil's Lake. 429 
Devonian fossil fishes, 368, 
518. 519, 531-632, 063. 
604 

Diaphragm. 503 
Diastase, 403 

Dirt roimtus, 385, 584, 020, 
6)2 1 

Diclielesthiida? (parasites), 
543 

Dictionaries. 494. 495, 601 
Didywutipis, 063 
Diencephalon, 3S6 
Dieppe. 445 
Digestion, 403 
Digestive systenp abnor- 
mal, 603 

Digitiform appendages, 461 
Dijon, 566 

Dimorphism — see Sexual 
Dimorphism, 586 
Dinirhthys, 398, 520, 611, 
664 

Dinolestcs, 590 
Diodon, 574, 590: skin used 
for iielmets, 402, 403, 
464; infiatioii. 500; fossil 
fonns, 662 

Diodontida>, 402, 662 
Diphycercy, 459, 460 
Diphii<pis — see Cyathaspis 
Diplodus, 593, 650 
Diplognathus, 664 
Diplostorniasis, 545 
Diplostomum (parasite) , 545 
Dipneusti — see Dipnoi 
Dipnoi, 624 f.; abdominal 
pores, 361, 362; air- 

bladder, 303, 364; ali- 
mentary canal, 365, 366; 
anatomy, 368, 624; fossil 
forms, 368, 624; in aqua- 


ria, 373; auditorj- organs, 


380; 

blood. 

383; brain. 

385 : 

circulation, 

389, 

390. 

391: dentition. 

398, 

416; 

Sf'ales, 

399. 

402; 

em})r\-ologv. 

411. 

414; 

skull 

. 416. 

592. 

693; 

eve. 

418; fins. 457, 

458, 

460, 

461: li 

labits, 

499; 

liead 

, 500; 

heart. 

502; 

liver. 

512: m 

luscles, 

520; 

nerv( 

‘3, 52.3, 

524. 

526 ; 

OVUII 

i. 529; 

panoroa^s, 

543 : 

pectfiral 

girdle. 

550 ; 


pelvic girrlle, 551; phys- 
iology, 553: breeding 
habits. 576; respiration, 
582, 584, 585: skeleton, 
589; suprarenal organs, 
598; urinogenital system, 
607, 608; vertebral 

column, 611, 612 
Dipteridu*. 401 
Dipteros, 625 
Dipiychus, 635 
Dirca (poisonous plant), 

489 

Ductuff, 36S 
Discocephali. 657 
Diseases of animals, 404 
Diseases of fi.shes — see 
Pathology, 546 f. 
Diseases of Man, 403 f. 
Disko liay, 425 
Displacements, 493 
Dissection. 601 
Distichodontinjr. 634 
Disfichodus, 034 
Distomatosis, 404 
Distribution, 404 f.; ver- 
tical or bathymetric, 393, 
395, 405: deep-sea fishes, 
395 f.; pelagic fishes. 551, 
571; of specific fi.^hes — 
see .Systematic Section 
— .see also Fauna. 419 
District of ('olumbia, 420, 
519, 569 

Distomum (parasite), 545 
Diving. 490 
Diving goose, 488 
Djoua. 536 
Dnieper H., 450 
Dniester H.. 440. 450 
Doljrudja, 450 
Dodder H., 443 
Dogfishes — see ScylUidse 
Dogger Bank, 559 
Dohrn's sinus. 389 
Dohrn’s theor>', 365 
Dolphin, aid in fishing, 488, 

490 — see also C'orj/p/icrno 
Dominica. 431 

Don R., 450 
Dongargaon, 539 
Donja Dolina, 439 
Don Quixote, fishes in, 451, 
504 

Doradintp, 637 
Doras, 364, 579, 612; loco- 
motion. 513 
Dormitator, 374 
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Doryichihys, 375 
“ Dotterkern,” 529 
Dotterorgan,” 411 
“ Dotterstrang,” 413 
Double embrvos. 413 
Double inonstro.sities, 604. 

605 

Dour, 531 

Dov'e Marine Laboratorv, 
460 

Dover, 537 
Drag seine, 463 
Dragonet — see CalHony- 
mus 

Dredging, 476, 477 
“ Drehkrankheit.” 549 
Drepanaspid£e. 663 
Drepanaspis, 663 
Drugs, 552, 553 
Druinfish — see Pogonias 
Dr>'ing, 468 
Dscha R., 422 
Dublin, 518 

Ductless glands. 597, 605, 

606 

Ductus Cuvierii, 391 
Ductus cysticus, 512 
Ductus endolymphaticus. 
380 

Ductus pneumaticus, 363, 
364 

Ducro R., 449 
Duisburg, 447 
Dumblcton, 535 
Duna R.. 450 

Dunbar Marine Hatcherv, 
482. 561 

Dunedin, N. Z., 480 
Duodenal segment, 366 
“ Duplicities.” 604, 605 
Dura Den, 532 
Dutch East Indies, fauna, 
454 f.; fisheries, 488; 
palieontology. 538, 542; 
pisciculture, 570; poison- 
ous fishes. 574 — see also 
East Indies 

Dutch Guiana, fauna, 434, 
435; fisheries, 479 
Duymaeria, 393 
Dwarf fishes. 498, 602 
Dynamite. 488, 489 
Dynamometer, 601 

Eagle Rays — see Mylio- 
batidoD 

Ear, morphology', 379 f. ; 
membranous labyrinth, 
380, 501, 502; of deep- 
sea fishes, 396; functions, 
501, 502; otoliths, 527; 
parasites, 549 
“Ear stones,” 527 
Earlston, 532 
Earthquakes. 516 
East Friesian Is., 446 
East Indies, 508, 582; in- 
dustries, 465, 466, 568; 
fishing, 489, 490 — see 
also Dutch East Indies 
Eastbourne, 442 
Easter I., 456 


Ebro R., 452 
Eebasis captivi, 505 
Ecca shales, 532 • 

Echeneididse, 593, 657 
Echeneis, 394, 399, 459, 493, 
657; adhesive disk. 362; 
symbiosis, 395; fishing 
with. 490; sliipholder 
myth, 521 

Echtdion — see Fierasfer 
Echinorhinus, 368. 385, 524, 
612; occurrence. 619, 620 
Echinorhynchus (parasite), 
546 

Ecology, 394. 406 f., 498, 
552; deep-sea, 396 
Ectoderm. 362. 412, 509, 
510. 586, 589, 607 
Ectoparasites, 543, 544, 

545. 550 
Ecuador, 434 
Edestida*. 618 
Edestiia, 618 
Edinburgh. 467. 518 
Eel R.. 427 

Eels — see Anguillidae; 
Electric Eel — see Gym- 
fiotus 

Eggs — see Ova and Ovum 
Egg-cases. 528, 602 
“Egg-cells.” 547, 602 
Egypt. 372. 468, 504, 521; 
fauna, 421; fisheries, 475; 
palaeontology, 536, 538, 
540, 542 
Eichstiidt. 536 
Eifel chalk. 532 
Einsiedel, 565 
Eisleben, 534 

Elacnfe — see Rhachicentron, 
415, 652 

Elacatidae — see Rhachicen- 
tridae 

Elasmobranchii, 616-621; 
abdominal pores. 361. 
362; head cavities, 362; 
anatomy. 368; in aquaria, 
373; auditory organs, 
380; blood. 383: brain, 
385. 386. 387 ; circulation, 
390, 391. 392; dentition. 
397 f.; fossil forms, 398, 
616; dermal skeleton, 
400, 402; embrvologv, 

410, 411, 412, 413, 414; 
eye, 418; fins, 458. 459, 
460, 461 ; gustatory or- 
gans, 498; size, 498; 
habits, 499; heart, 502, 
503; lateral line, 511; 
liver, 512; myology, 519, 
520; nervous system, 522, 
523, 524, 525, 526, 527; 
ova and ovum, 528, 529; 
pancreas, 543 ; pectoral 
girdle, 550; pelvic girdle, 
551; reproduction, 580, 
581 ; respiration, 583, 584, 
585; skeleton, 588, 589; 
skull, 593; spermato- 
genesis. 596; suprarenals, 
597, 598; thymus glands. 


605; thyroid gland, 606; 
urinogenital system, 608; 
vertebral column, 611, 
'613 

Elastic fibers. 502 
Elastic tissues. 587. 588 
Elastica externa, 611 
Elastica interna, 611 
Elba I., 448 
Elbe R., 446, 483, 563 
Elbeuf, 518 

Electric Rays — see Torpe- 
dinidse 

Electrical fishes, 406, 407, 
408, 586, 601; electrical 
organs, 388; color, 392; 
medical use. 408, 514; 
effect of curare, 553 
Electro-cardiography, 601 
Electrolysis. 407 
Electrophon/s, 634 — see also 

Gymnotust 

Eleotridina*. 657 
Eleolris, 374, 577 
Ellice Is., 456 
Elobey I., 422 
Elopidae, 594, 625 
Elops, 625 

Elver — sec Anguilla, 639 
Embiotocidee. 409, 582, 583. 

651 

Embryology, 383. 406. 

408 f., 413 f., 417, 418, 
494, 520, 575, 580, 581. 
585, 588, 599, 609. 628; 
circulation. 389, 390, 601, 
603; double embryos, 
412; fins. 458. 459, 461; 
head, 500; yolk-sac dis- 
ease. 549; foetal mem- 
branes. 581; food. 581. 
582; respiration, 583, 584; 
skull, 591 f.; twin em- 
bryos, 604, 605 
Ernden, 484 
Emotions, 381 
Ems R., 483 

Enamel, 397, 399, 400. 401 
Encheliophis, 572, 643; 

adult form. — see Fier- 
as/er 

Enchodontidae, 641 
Encyclopedias, 494. 495 
End-organs, 526, 586 
Endocardium, 502 
Endolymph, 380 

Endoparasites, 545^ 

Endoskeleton, 45/, 458, 

687-690, 593 
Endothelium, 389, 390 
Engano I., 456 
Engelsberg, 568 
Engelstein, 567 , 

England, 468. 506, ol6, 

548. 576; fauna, 441, 

442; fisheries, 462, 469, 

471, 472. 473, 474. 481; 
markets. 468; museums. 

518; palaeontology', 531, 

532, 533. 534, 535. oS7, 

539. 542: fishes intr^ 
duced, 556, 557, 5o8, 
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559; pisciculture. 561, 
565 

English Channel, 481 
Engraulinae, 626 
Engraulis, 415, 493. 515, 
525, 529, 626; fisheries. 
470: growth anti age, 
497; culture. 560, 568; 
reproductive organs. 609 
Enneacanthxis. 373, 499 
Enniskillen. 518 
Enfelunis, 577 
Enteroliths. 494 
Entersphcnus — see Enlos^ 
phenus 

Entoblast — sec Entoderm 
Entoderm. 412, 515, 605 
" Entonnoirs segment aires,” 
608 

Enlosphcnus. 616 
Entozoa (parasites), 544, 
545 

Environment — see Ecol- 


Eiiox. 364. .3S2. 3h5. .399. 
403. 494. 509, 516. 641, 
642; anatomy. 369: fish- 
ing. 371, 490; in acjuaria, 
375; autiitory organs. 3M), 
501: paritsites of. 404, 
549; embryology. 410. 
413, 415: grt)wth and 
age. 497. 498, 642 ; habit-s. 
499; hybrids, .507 : nervou.s 
system. .524. 525; pectoral 
girdle. 550; culture. 562, 
56)5: voracity. 575; repro- 
duction. 577; skull. 592. 
593, 604 ; spinal cord, 596 : 
suprarenals. 59N; tera- 
tology. 603. 604; Esox 
masffuinongi/, 371. 49s, 
.570, 642 

"I'^ssence d'orit-nt.” 465 
Ksthonia, 4.50 
6tang de Thau. 445. 4s3 
ENlh\ 649 


ogy 

Enzymo.s. 403 

Eocene fossil fishes. 538. 
539 

Eosinophiles. 384 
Ependyma, 523 
Ephippus, 513. 650 
EpihdeUa (parasite), 545 
Epiblast — see Bk'toderm 
hpiryrtus, 378 
Epidemics — see Pathology 
Epidermi.s. 393, 399. 458, 
609, 610, 586; parasites 
of. 544 

Epigonichthys, 615 

Epinephelus, 375, 498; tax- 
onomy, 648 
Epinephrin, 598 
Epiphysis cerebri, 386, 387 
Epithelioma papulosum, 
o49 

Epithelium. 380. 502; clo- 
acal, 366; gastric, 

«^65, 403; squamous, 365; 
intestinal, 366; retinal. 
419; cysts, 543; parasites 
of, .548; notochordal, 588' 
coelomic. 598 

Equilibrium, 501 — see also 
Static Sense 

Eremophilus — see Argca 
Ergasilid® (parasites), 544 
Erie, Lake. 425, 476 
Erviichthe — see Protosphy- 
raina 


Eritrea, 422 
Erivan, 4.50 
Erlach. 569 
Erlaph See. 439 
Erne, Lough, 506 
ErraU, 354 f. 
Erythrinince, 634 
Erythrinus, 364. 377, 583 
Erythrocytes. 383 
Esbo-Lofo, 470 
Escambia R., 425 
Escolar — see Ruvettus 
Eskdale, 533 
Esocidffi, 589, 641, 642 


Eth( osioma. 375. 392. 576 
Etheostorninii*. 493. .590, 

648 

Ethmoid region, 591 
Elroplns, 374 
t^ubcea I.. 541 
Eueopepodu (parasites) , 

544 

Euganean Hills. 448 
Eugnathida*. 624 
Eulaehon — see Thaleich- 
thys 

Eulamia, 552 

Euphorbia (j>oisonous 

plant). 4S9 

Eupomoti^, 373: introduc- 
tion, 556; nests, 579; 
taxonomy. 648 
EuprotoruuTus, 368 
Europe, 493, 505, 506, 508, 
516, 517, 519. 543, 544, 
576; angling, 372:aquaria, 
372; fauna, 396. 405, 

439-453; fisheries. 466, 
467, 469. 471, 472, 473. 
474. 480-488. 602; mar- 
kets, 468: museums. 517- 
519; palaeontologv. 530, 
532, 533, 334. 5.35. .536. 
537, 538. 5.39, 540. 541, 
542; fishes introduced, 
556. 557. 558. 559; pisci- 
culture, 562, 564, 565; 
vernacular names, 600 
Eurre, 541 
Eurycormus, 609 
Eurypharyni, 369. 641 
Eusthenopleron, 461, 551, 

622 

Eutin. 567 
Eutropius, 378 
Euzet, 539 
Evois, 462, 470 
Evolution, 385, 398, 399, 
415 f.. 501. 529 
Evorlhodus, 374 
Excretion, 551; excretory 
organs. 361. 606. 607 
Exhibition — see Collection 


ExocofIus, 3S0. 461. .550. 
645; ova and larva?, 372; 
^ spawning. 577; skull, 594 
Exophthalmia, 547 
Exoskeleton. 399 f., 503 
Exo.sfonui , 6.37 
Exostosis, 547 
Expeditions — see \’oj’ages 
Explf)sives. 488, 489 
Extractive bodies. 389 
Eye, 388. .394, 418 f.. .501, 
514. 591, 592, 601; of 
cave fishes. 382; optic 
reflex*, ,382. 524: parietal 
(‘VO, 386, .387; optic lot)es, 
3s7; crystalline lens, 388, 
419, 575, 603; retina. 388, 
419. 523: deep-sea fishes, 
396; telescopic. .396; 
aliyssai fishes. 418; iris, 
419, 510, 601: optic 

chiasma. 525. 655: optic 
nerves, 525. .526; diseases 
and parasites of, 544, 
547, 549; cornea. 547; 

orbit osphenf)id, 592; ab- 
normalities. 603; muscles. 
60.3. 613: vision. 613, 614; 
of flatfishes. 655 

Fabriano. o4l 
Face. 500 

‘■p'adenkorper,” 510 
B'teces. 367, 548 
B'aistenauer See. 440 
Falkenberg, 535 
B’alkland Is.. 434 
Fall-fish — see Semotilus 
B'anning Is.. 456 
B'arlow, 532 

I'aroe Is., fauna, 444: fish- 
eries, 482; plankton sur- 
veys, 572 
Fascia. 588 

B'asciculus communis. 388 
P'at. 388. 389, 465, 514, 
551 

Faucigny, 566 
Fauker See. 4.39 
Fauna, 420-457; artesian 
well, .382, 406: cave, 382; 
deep-sea, 395 f.; distri- 
bution. 404 f.; abyssal, 
405; lake, 405. 452; 

mountain, 405, 452: zoo- 
geographieai relations, 
405; hot springs. 406; 
salt lakes, 406; salt wells, 
447 

Fax'Om. 538 
Fecundity, 576 
B'eeding habits — see Food 
Feelers, 599 

* ‘ F elchen ’ ' — see Coregonas, 
European species 
B'cldberg, 567 
Felichtkys, 580, 604 
Ferguson plunging buckets, 
555 

Fernando Noronha I., 420, 
433 

Fernando Po I., 422 
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Ferrante Imperato, Mus., 
518 

Fertility, 505, 506 
Fertilization, 410, 595, 596; 
self-fertilization, 503; 
cross-fertilization, 505, 
582; artificial fertiliza- 
tion, 410, 555 — see also 
Spermatozoa 
Fertilizer. 465 
Fibrous tissues, 587, 588 
Fierasfer, 572. 586, 609, 
643; anatomy, 369; sym- 
biosis, 395; larv'ae — see 
Encheliophis, 572, 643 
Fierasferidae, 643 
Fighting fish — see Betta 
Figures — see Iconography 
Fiji Is., 456, 558; fishing, 
490 

Filaria (parasites), 546 
Filefishes — see Balistidse 
Filter, 554 

Filum terminale, 596 
Fin-frills, 603 

Fin-rays, 458; taxonomic 
value, 599; effect of tem- 
perature on, 601; varia- 
tion. 610 

Fin spines. 401, 402, 417, 
457, 458, 580, 586; ich- 
thyodorulites. 459; use in 
locomotion, 512; poison- 
ous, 573; stridulation, 
594 

Fingerlings, 554, 564 
Finke R., 453 
Finkenwarder I., 462 
Finland. 506. 516, 554; 
fauna. 451; fisheries, 462, 
470. 471, 472. 473, 474, 
486, 487 ; pisciculture, 

470, 562, 668; museums, 
518; fishes introduced, 
556, 557, 559 
Finland, Gulf of, 450, 451 
Finmarken, 449 
Fins, 391. 417, 467 f., 520; 
forming adhesive disk, 
362; coloration, 393; lat- 
eral fin-fold, 416, 417; 
paired fins, 416, 417, 418, 
457, 459, 460; azygos 
fins, 417; vertical fins. 
417, 582, 583; adipose 
fins. 458; “pre-anal” fin, 
459; relation to equilib- 
rium, 502; as contact 
organs, 510; locomotion 
by, 512; muscles, 521; 
parasites of, 543, 544; 
regeneration, 575; as in- 
tromittent organs, 582; 
respiratory functions, 
583; as tactile organs, 
599; abnormal, 603; as 
urinogenital organs, 606; 
— anal, 469, 512. 586. 
587, 603, 606; caudal, 
391, 469, 460, 512, 575, 
581, 584, 588, 601, 603; 
dorsal, 362, 469, 521, 


523, 599, 603; median, 
402, 416, 457, 469, 512; 
pectoral, 412, 417 f. 

(primitive), 460, 461, 512, 
523, 587, 603; pelvic, 
362, 393, 460, 461, 578, 
584. 603 
Finspong, 568 
Fires, 489 

Fischereibuch Kaiser Maxi- 
milians I, 462 
“Fish-eaters,” 465 
Fish farming, Scotland, 
565; France, 566; Italy, 
567 

Fish-measuring board, 463 
Fish scrap, 465 
Fisheries, 462 f.; influence 
of environment, 405; 
Fisheries Dispute, 468; 
Fisheries Museum, Can- 
ada, 519; depletion by 
seals, 559; influence of 
climate, 602 

Fishermen, economic con- 
ditions and education, 
462; legislation, 467; fes- 
tivals, 605 

Fishery' Board for Scotland, 
469, 482 

“Fishhawk,” 477, 562, 563 
Fishing-frog — see Lophius 
Fishing Methods, 371, 
463, 488, 491, 508; his- 
torical, 379. 462, 504, 505 
Fishways, 554, 569 
Fistularia, 392, 572 
Fistulariidffi, 589 
Fitzroy R., 453 
Fiizroyia, 376 

Flatfishes — see Pleuronec- 
tidae 

‘‘ Fleckenkrankheit,” 550 
Flesh, 389, 491; color, 388; 
parasites of, 404; poison- 
ous, 573, 574 
Fletcher Lake, 427 
Flies, artificial, 371, 381, 
488 

Flies as food, 555 
Flight — see Flying Fishes 
Flodevig, 561, 568 
Flood, 605 
Florence, 518 
Flores I., 455 

Florida, 392, 516, 601; 

fauna, 426, 427; fisheries, 
469, 473, 478; palaeon- 
tology, 542; pisciculture, 
562, 563, 569 
Florissant formation, 540 
Flounder — see Pleuronec- 
tes fiesus 

Flying Fishes, 491, 645; 
in aquaria, 377, 378; fins, 
461; biblical refs., 605; 
fresh-water flying-fish — 
see P&ntodon 
Flying Gurnard — see Doc- 
tylopterus 

Foetal membranes, 581 
Fohnsdorf, 541 


Folk-lore — see Mythology 
Folkstone, 537 
Follicular membranes, 528 
Fontanelles, 592 
Food fishes, 403, 466, 469; 
of Arctic, 420; African, 
421; American, 424, 429; 
British Isles, 441; North 
Sea, 449, 462; herring, 
471; botargo, 472; 
salmon, 473; sardine, 
473, 474; caviar, 474; 
migrations, 515 
Food of fishes, 362, 365, 
393, 403, 491-493. 504, 
549, 555, 559, 564, 606; 
Putter’s theory, 551; food 
of embryos, 581 
Foramina, 590 
Fore-brain — see Telen- 
cephalon, 386 
Foreign Bodies, 493 
Forest Bed series, 542 
Form of Fishes, 493, 494; 

asjmmetry, 654 
Formosa I., 438 
Fornix conjunctivjB, 419 
Fort Benton, 428 
Fort Bidwell, 426 
Fort Riley, 427 
Fort Thomas, 426 
Fort Union, 536 
Fort Washington, 569 
Forth, Firth of, 443 
Fossil fishes. 362, 399, 491. 
504, 508, 629 f., 662-665; 
brain casts, 388; deep- 
sea, 395; dentition, 397, 
665; classification, 399, 
599; dermal skeleton, 
399; scales, 399, 401; 
food of, 492; plates, 508; 
museum specimens, 517- 
519; pectoral girdle, 550; 
spinal cord, 596; study 
methods. 601 — see also 
Palaeontology, 629 f. 
Four-eyed fish — see Ana- 
bleps 

Fovea centralis, 419 
Fox Shark — see Alopxas 
France, 463, 464, 493, 507, 
516, 528, 548. 549. 576, 
578; fauna, 405, 444-446; 
fisheries. 462, 467, 470, 
472, 473, 474, 482, 483, 
484', 554; markets. 46b; 
museums. 518; paI®on- 
tolog>', 532. 533. ^4. 

535, 536, o37. 539, 540, 
541, 542; pisciculture, 

554, 562. 563, 564, 565, 

566, 567; fishes mtrjv 

duced, 556, 557. 558, 559, 

561; fish-farming, ooo; 
plankton surveys, 571, 

572; vernacular names, 

fioo 

rankfort-a.-M-, 540 
reemantle. 453 
reezing. effects of,^602 
rench (iuiana, 435 



FINDING INDEX 


681 


Fnedrichroda, 534 
Friedrichshafen, 407 
Friedrichshagen, 470 
Friendly Is., 457 
Frilled Shark — see Chlam- 
ydoselachus 
Frische HafT, 446 
Friuli, 539 

Froidenfontaiiie, 540 
Frontal gibbosity, 5^7 
Frontals. 592 
Froriep's ganglion, 522 
Fry, 549, 554, 556 
Fulton Market, 468 
Fumcl, 536 
F'unafuti I., 450 
Fundu!u:>. 412. 415, 043; in 
aquaria. 370; (“ggs. 3M, 
409; iiieniory. 382; liear- 
ing, 501; herniaphroclit- 
isni, 504: in fresh-water, 
552: regeneration, 575; 
alleged viviparity, 582; 
confused with C^w/>ru. 042 
Fundy. Buy of. 424. 510 
Fungi. ,549. ,5.50, 563 
Funicular nuclei. 3SS 
Furunculosis. 548. 549 
Fu.saro. Lake. 448 
FiKsifonn cells. 597 
Fusiform type. 493 
Fyen L. 470 

Clahhro, .541 
(iahun, 422 

Gadida^ 397, 646, 647; 
distribution, 404, 405, 

646; food of. 493; growth 
and age. 497; habits. 499. 
646; hermaphroditism, 
504; ova and larv;e. 572. 
646; alleged viviparity, 
o82: osteology, 589; tax- 
onomy. 646 
Gadopsis, 3G4 

Gadus, 366, 388. 391, 393, 
418. 502. 511, 520. 527. 
646: anatomv, 309; em- 
bryology. 409. 411, 413, 
415; ner\'es, 524, 525, 
o27: ova and lar\ a‘. 572; 
spawning grounds, 572, 
o 78, 046; skull. 592, 004; 
favonomv, 040 
Gadus (FoUjinus. 409, 468, 

646; food of, 

Ani' 490, 

497; hermaphroditism, 

*>64; destroying fishes, 
659 

Gadus esmarlcii, 490, 640 
Gaduf, 7nerUingus, 409, 504, 
603, 646; food of, 493; 
growth, 490. 497, 646 
Gadus morrhia, 389, 409, 
ol6. 647 ; “red eod.” 404 
469; eye, 418. 419; cul- 
ture. 464. 555, 661, 668; 
cod-liver oil. 466; fish- 
eries, 470, 471, 475. 476. 

^^4. 485; codfish 
emblem. 471; food of. 


492, 493 ; gastroliths, 494 ; 
growth, 490, 497, 498; 
herinaphroditisni, 504; 
marking experiments, 
510; nerves, .520: breed- 
ing habits, 576, .577, f)47; 
spermatozoa, 595; tera- 
tology, (i03, (iOi 
Ga<{u.s polUichius, 497, 570, 
647 

Gadus ptnitas^ou , ff47 
Gadusliistone, .59.5 
Ciaeta. Ciulf of, 447 
Gaillon, 536 
(iairach, 541 
Galapagos Is.. 434. .559 
Galujri'is, a*»t ivation, 363 ; 
as whitfliait, 474; mi- 
grations. 510. 5.52; skele- 
tf>n, .589; taxiinoiny and 
distril)Ution, 04 1 
Galaxiida*. 301, 404. 641 
Gulf irhlhi/s, .580, ,582 
(ialvoci rdo, 385, 018 
Galcorh iu us, 58 1 
(jolt us, 543. 581 
Galieia, fauna, 439, 440; 

fisheries, 480; palaeon- 
tology', 531, 540. 541: 
Oshes introiluced, 557; 
j>isciculture, 505 
Ga!il('e. Sea of, 439, 480 
(lailaland, 42 1 
Gall-bladder. 391, 511. 512; 

jiarasites of, 545. 549 
Galletto, 535 
( iallio, 538 
Galloway, 444 
Gal vanotaxis, 381 
Gambia H.. 422 
Gainbusia, 043; in aquaria, 
370; embryology. 41.5: 
introduction. 559; vivi- 
paritv, 582 
G.anana R.. 423 
Gange.s R.. 430, 466. 552 
Ganglia, 502. 522, 525, 526, 
547, 549, 500. 597, 598; 
parasites of. 547, 519 
“Ganglienleiste,’’ 522 
Ganglion isthmi, 522 
Ganoidei. .301. 410, 588, 
590, 621 f. : alimentary 
canal, .304. .305, 300; an- 
atomy. 308; fossil forms, 
308, 508. 012, 622; audi- 
tory organs, 380; blood, 
38.3; brain, 385, 38(j; 

circulation. .389, 390: tax- 
onomy. 399. 622; embry- 
ology. 410. 411. 412, 413, 
414; eve, 41S, 419; fins,. 
458, 400: food of, 492; 
size, 498; liubits, 499; 
heart, 503; coloration, 
510; lateral line system, 
511; mu.scles, 520; ner- 
vous system, 522, 523, 
524, 525:olfactory organs. 
.527; pancreas. 543; p(M*- 
toral girrlle, 550: i>e!vic 
girdle, 551; breeding 


habits. 570, 577; res 

piratory f)rgan.s, 584, 58.5 
thyniu.s glaml.s. 005: thy 
roid gland. 600; urino 
genital .-.ystein. 609 
vju'tebral column. 611 
visceral .skeleton. 012 
Ganoin. 397. 401 
Garda. Lake, 447. 48.5 
(iardm*r's Lake, 5”j8 
Garfish — .see Bilonr. 
“Garland.” trawling ex- 
periments, 482; plankton 
invi'stigation.s, .571 
Gunuaauui , 395 
Garonne R.. 445 
Ciar-pike — see Lepidosfeus 
Garum, 3ti5 
(last'ony. Gulf of, 444 
(Tascoyne, 533 
Gas disease, 547 
Gas glands, 303 
Gases, air bladd(T, 364; 
atmospheric, 400, 552, 

553 

“Gaskohh*,” 534 
Gaspe. 531 
Ga.ssiiH). 539 
Gassr Dacln*!. 530 
Gasterosti'idae. 044 
O'u.^/crosOu.s. .381. 38S, 394, 
458. 580. 010, 644; in 
aquaria. 375; embryology. 
410, 415: food of, 492; 
size, 498; hermaphrodit- 
ism, 504; overland prog- 
ress. 513; olfactory 
organs, 527; ovunu 529; 
parasites of, 550; in salt 
water. 552: spawning, 
577: nests, 578; skeleton, 
589; skull, 592 
Gasterofokeus, 006 
Gastric glands, 363, 305 
Gastric juice, 403 
Gaslrohlrcus, 380 
Gastrodidymus. 603 
Gastroliths, 494 
Gastropt lccus, 377, 491. 589 
Gastrosfo/uus, 593, ()09, 641 
Ciastrulalion. 411, 412. 413 
Gatty Marine Labor., 409 
Gatun. 540 
Ciebi I., 4.55 

“Gelbseuche der Rotau- 
gen,” 548 
GeinpylidiC, 590 
Gemunden. 532 
General Works on Nat- 
ural History, 494, 495 
Goneties. 400, 505. 580; 

biogcnetic law', 4 10 
Geneva, 519 

Geneva. Lake, 515, 516, 

548; fauna, 453; fisheries, 
488; fishes introduced, 
557, 558; pisciculture. 

509 

Genova, Lake, Wisconsin, 
557 

Genito-urinary organs — 
see Urinogenital System 
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Genoa, 467, 518 
Genoa, Gulf of, 448 
Genypterus, 660 
Geography, 404 f., 420 f. 
Geolog>’, 404, 416, 630 f. 
Geophagus, in aquaria, 374; 
hybrid, 507; oral gesta- 
tion, 580; frontal gib- 
bosity, 587 ; taxonomy, 
651 

George. Lake, N. Y., 570 
George’s Bank. — see St. 

George’s Bank 
Georgia, 427, 478 
Gcotrid, 368, 610 
Geotropism, 381 
Gephyrocercy, 459, 460 
Gera, 447, 534 
Gerace, 539 
Germ cells, 409 
Germ layers, 412, 599 
Germ ring, 412, 413 
Germany, 464, 493, 504, 
505, 506, 507, 508, 516, 
54.3, 549, 576; fauna, 446, 
447; fisheries, 467, 470, 
472, 473, 474, 483, 484, 
554. 557; markets. 468; 
museums, 518; palseon- 
tology, 531, 532, 533, 
534, 535, 536, 537, 539, 
540, 541, 5^2; fishes in- 
troduced, 556, 557, 558, 
564; pisciculture, 661, 
562, 563, 566, 567; ver- 
nacular names, 600 
Germinal disk, 410 
Gerridffi, 399, 650 
Gesse, 566 

Gestation, brood-pouch, 
578; oral, 579 
Giant ganglion cells, 596 
Gibbonaia, 392 
Gibbosity. 587 
Giesen, 518 
Giesshubl, 541 
Giftoni. 535 
Gigantichthys, 664 
Giglio I., 448 
Gila R., 425 
Gilbert Is., 456 
Gileppe, Lake, 480, 565 
Gill-arches — see Branchial 

Giil-cavities, 395, 546, 578 
Gill-clefts — see Visceral 
clefts, 613 

Gill-covers, 496, 584 
Gill-helix appendages, 585 
Gill-nets, 463 
Gill-rakers. 585, 613 
Gillaroo trout, 629 
Gillion, 629 

Gills. 390, 392, 417, 686; 
external gills, 417, 581. 
585; parasites of, 543, 
544 , 545, 549, 550; dis- 
eases of, 549, 550; as 
respiratory organs, 583, 
684 ; abnormal, 602 
Gilolo I.. 455 
Ginanni, Mus., 518 


Ginglymostoma, 528, 580, 
618 

Girardinus — see Lebistes 
Gironde R., 445 
Glacial marl, 542 
Glacial period, 405 
Glanis — see ParasUurus 
Glaridichthys, 369, 376 
Glasgow, 443 
Glatz, 537 

Globe Fishes — see Tetro- 
dontidae 
Globulin, 528 
Glochidia (parasites), 544 
Glossopetrae, 398, 530 
Gloucester, Mass., 478, 561 
Glucosides, 553 
Glue, 465, 466 
Glugea (parasite), 547 
Gmunden, 565 
Gnathodcntex, 650 
Gnathostomata, 367, 527, 
598 

Gobiesocidae, 659 
Gobiesox, 513, 609 
Gobiidae, 362, 374. 414, 499, 
509, 519, 572, 667 
Gobiiformes, 657 
Gobio, 564, 635 
Gobioidea. 590 
Gobius, 402, 414, 415, 500, 
507, 529, 577. 657; in 
aquaria. 374. 378; as 

whitebait, 474; nests, 
579; urinogenital organs, 
609 

Goblet cells, 509, 510 
Goby — see Gobiidae; blind 
Gobv — see Typhlogo- 
bins, 382, 509 
Goeldi Mus., Para, 519 
Gorz and Gradiska, 440, 
537, 565 

Goethe-Oken theory, 591 
Goitre, 547 

Goktscha Lake. 450, 516 
Gold Coast, 422. 475 
Gold Orfe, 564 
“Golden (Thrown,’’ 479 
Goldfish — see Carassius 
Golfe de la Napoule, 483 
Golgi, nerve cells of, 523 
Gonads. 503, 504, 603; 

gonaducts. 361; gona- 
dectomy, 555 
Gondokoro, 421 
Gonorhynchidae, 594, 634 
Gonostoma, 514, 572 
Goodea, 512 
Goosefish, 465 
Goram I., 455 
Gor6e, 423 
Gosport, 517 
Gothenburg, 467 
Gothland I., 531 
Gottorp Castle Mus., 518 
Gourami — see Osphrome^ 
nus; Purring Gourami 
— see Ctenop8 
Government Central Mus., 
Madras. 517 
Gozo I., 448 


Graciosa I., 480 
Grammicolepis, 369 
Grammistinae, 649 
“Grampus,” 477 
Grand Banks, 475 
Grand Lake Stream, 562 
Grayling — see Thymallus 
Grays Thurrock, 542 
Great Belt. 462 
Great International Fish- 
eries Exhibition, 466, 467 
Great Lakes, fauna, 425; 
fisheries, 474, 476; pisci- 
culture, 557, 564, 569 
Great Yarmouth, 442 
Greece, ancient literature, 
462, 488, 504, 505, 514; 
fauna, 447; fisheries, 484; 
mythology, 521; palceon- 
tology, 541; vernacular 
names, 600 
Green Lake, 430 
Green River shales, 538 
Greenland. 425, 476, 531 
Greenland Shark — see 
Lcemargus 
Green’s Creek, 542 
Gremaz, 566 
Gremsmiihlen, 567 
Grenoble. 566 
Grilse. 629 
Grimsby, 481 
Grindle — see Amia 
Gronias, 382 
Gronovii, Mus., 518 
Gronow Coll., 517 
“Grosse Marane,” 564 
Grotte de Thysville, 383 
(irottos, 379 
“Group-series,” 496 
Grouper — see Epinephelus 
Growth, 399, 496-498; 

size, 395. 410. 496-498, 
571, 601; age. 401, 496- 
498, 583. 586; growth- 
rings, 401, 402; scales, 
401; measurement, 496, 
601; marking experi- 
ments, 516; sexual matur- 

ity. 577 

Grunt — see Hcemulon 
Guadalquivir R.. 452 
Guadeloupe, 431 
Guadiana R., 449 
Guam I., 456 
Guanajuato, 432 
Guanin, 464. 465, 510. 611i 
595; in retinal epithelium, 

419 

Guano, 465 
Guatemala, 431 
Guayaquil, 434 
Gudgeon — see Gobic 
Guiana, 491 — see 
British. Dutch, 

French Guiana 
Guide-books, 517 
Guildford, 539 
Guilds, 462, 483 
Guinea, fauna, 422; fin- 
eries. 475; paleontology. 

538 


also 

and 
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(imtar fishes — see Rhino- 
bat i else 

Gulf Stream. 002 
Ciullane. 533 
Gunnel — see Pholis 
Gurnards — see TrigUdie; 
Flying Gurnard — see 
Dactylopterus 

Gustatory Organs, 3S8, 
498, 525: taiste, 590 
Gyrnruillafies, 378 
Gymnarchuti, 301, 413; an- 
atomy, 309; ekictric or- 
gans. 400, 407; ernliry- 
ology, 415; breeding 
habits, 570; nests. 578; 
respiration, 583, 585; 

skeleton, 589 

Gymnetms — see Rcgalccus 
Gyrnnoernnius, 050 
Gyrnnodontes. 002 
Gyinnodontidaj, 399, 500, 
590 

Gynino.'^nrda, 399, 002; fish- 
ing for. 489; pt)isonous 
properties, 574; fislieries, 
052 

Gyrnnotidie. 309, 378, 407, 
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Gymnotini, 304 
Gyni/iotua, 634 ; anatomy, 
309; in aquaria, 378; 
electricity, 400. 407, 408; 
habits. 499: medical use, 
514; reproduction, 579, 
^ 582 

Gyp.sum of Montmartre, 
539 

Gyrocotyle (parasite), 540 
Gyrodactyliasis, 545 
Gyroddrtylufi (parasite), 545 
Gyrodua, 023 

Haarlem, 518 
Habitat — see Ecology 
Habits, 498 f., memory', 
381; use of electricity, 
408; feeding. 401, 491- 
493, 515, 559; locomo- 
tion, 512, 513; migra- 
tions. 515, 510; parasitic, 
540; predatorj’, 574, 575; 
breeding. 575-582: meth- 
ods of studying. 001 
Haddock — aeeGadus 

finus 

Hodruplerus — see Alvor- 
dius, 375 

Haogadalen, 470, 561 
Hternal arches, 458, 585, 
591. 611 

Ha*matoiogy — see Blood 
Ha*moflagellates (para- 
sites), 549 

Ha^mogregariiia (parasites), 
548 

Ha>mosporidia (parasites), 
548 

HaunulidiE — see Pristipo- 
niatida; 

Hesmulon, 381; taxon- 
omy, 650 


Haring, 540 

Hag-fishes — see Myxin- 
oides 

Hague. The, 467, 468 
Haguiiieau, 541 
Hainan I., 430 
Hainaut, 537 
Hair, 397 

Hair-tail — see Trichiurus 
Haiti. 431 

Ifako — sec Mcrluccius 
Hall)crsta<lt. 535 
“Halcyon. 477, 502. 503 
Half-beak -- see Hcini- 
rfidiri phua. 

Halibut — .sc<* H ippoglosaus 
Halicutics. 370, 371 
Halifax. 424. 425. 468 
Halh*. 518. 530 
Haller’ .s <-ommissure. 388 
Halhv> Icr Sec. 453 
Halo^auridiC, 043 
Hamburg. 44(i 
Hannnati - Meskhoutine, 
421 

Plammerhcad Shark — see 
Sphyniii 
Ham.stcad. 534 
Handbooks. 495 
Hanka Lake. 438 
Hnpluchiluft, 382. 392, 578; 
in mpiaria. 370; breeding 
habits. 570. 577 
Haplochitonidic. 041 
Haplochromis. 374 
Haploini. 499. 588, 041- 
043: anatomy, 309; in 
aquaria. 375; embryol- 
ogy, 415; ova and larva?, 
572; breeding habits. 576, 
577; skeleton. 589; skull, 
593; taxonomy, 041 
Paploru/tus. 050 
Haplosporidia (parasites), 
549 

IlnplosUlhus, 590 
Harding sandstone. 530 
Haresficld Beacon, 535 
Harpagifer. 059 
Harriottn, 021 
Haruka I., 455 
Harz Mts., 532 
Haslar Hos|:)ital Mus., 517 
Hassendorf-in-Stade. 541 
Hatcheries, 565, 508, 569, 
570 

Hatching — see Piscicul- 
ture 

Havana. 408 
Haversian system, 588 
Havre, 407 
Havre de Grace. 569 
Hawaiian Is., fauna, 397, 
454; fisheries. 488; fishes 
introduced. 556, 559; pis- 
ciculture, 562, 570 
Hawkes Bay, 457 
Hawkesbury series, 536 
Hawthorn blossoms, odor 
of, 552 
Hazen, 542 

Head, 500, 601; circulation 


in. 390, 391; mesoderm, 
412, 515; taste buds, 

498; tubercles. 510: am- 
pullae of Lorenzini, 511; 
attachment of eggs to, 
578; frontal gibbosity, 
587; teratology, 003, 604 
Head-kidney — see Pro- 
nephros 

Hearing, 501, 502, 527, 

591, 004; organs of, 
379 f.. 39(). 525. 549 

Heart, 384. 390. 391. .392, 
502, 503, 522. 590. (iOl; 
fatty degeneration. 547; 
I)arasites of. .349; physi- 
ulogy, 552, 553; rhythm, 
584 

Heat, effects of. 002 
Hebrew literature'. 504 
Hebrides Is.. 442 
H(?ersian stage. 539 
Heiningon, 536 
Helgoland. 440. 470 
l{i:licuprion, 018 
Helmand R.. 435 
Helmets of Diodon skin, 404 
Hehuichthy.s, 309 
Helminthology, 544. 545 
Helmstedt. 539, 540 
Htlodus, 018 

Hemibranehii, 550. 5S9, 644 
Jlcmichromis. 374. 414, 587 
Hernigrammua, 377 
Herniramphus, 499, 572, 

592, 646; anatomy, 370; 
in a(iuaria, 379 

Hiitiirhynchus, 052 
Heiniscyl!iina», 018 
Hemitripteridae, 590 
Hernoeytometry. 383 
Hemoglobinometry. 383 
Hemolysis, 384, 573 
Hi-nnajuya (parasite), 550 
Hepatic portal veins. 391 
Hrplunchus — see Xotid^ 
anus 

Heptafremn, 389 
Heptranchias — see Xotid- 
a Tt us 

Heraldry, 521 
Heredity. 505 
Hermaphroditism, 603. 

604, 007 
Herndd R., 440 
Hernals, 541 

Heros, 414, 507, 576, 651; 

in aquaria, 374 
Herring — see Clupea ha- 
rengus 

Herring seine-net, 463 
Herzegovina. 440, 480 
H etera ndria , 376 
Heierohranchus, 585 
Heterocercy, 459, 460 
Heterocotylea (parasites), 
o4o 

Heterodontidae, 618 
Heterodontus, 385, 398, 400, 
414, 418, 528. 608. 618 
Htterogramma, 374, 577; 

taxonomy, 651 
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Heteromi, 369, 572; taxon- 
omy, 643 

Heteromorphosis, 575 
Heterophthalmvs, 514 
Heteropleiiron, 610 
Heterosomata, 653 — see 
also Pleuronectidae 
HeterostichuSy 579 
Heterostraci, 401, 663 
Heterotis, 369, 585; nests, 
579 

Hexagrammidae, 658 
Hexanchus — see Noti~ 
danus 

Hibernation, 604, 602 
Hieroglyphics, 521 
Hieroplera, 620 
Hildesheim, 535, 536 
Hillsborough, 532 
Himalaya Mts., 435 
Himantolophus, 661 
“Hinterzellen,” 596 
Hippocampus, 369, 383, 

384, 395, 402, 415, 504, 
644; in aquaria, 375; tail 
as prehensile organ, 459; 
trunk muscles, 521; 
brood-pouch incubation, 
578 

Hippoglossoides, 656 
Hippoglossus, 663 ; fisheries, 
4^; food of. 492; size, 
498; habits, 499; muscles, 
520; eggs and larvae, 654 
“Hirondelle.” 396 
Histiocephalus, 658 
Histiophorida>, 551, 662 
Histiophorus, 649, 662 
Histones, 595 

Historical Matter, 604, 
605, 507, 508; fisheries, 
462; palaeontology, 530; 
pisciculture. 553 
Hogland L, 451 
Hokkaido I., 438 
Holacanthus, 650 
Holaspis, 663 

Holland — see Netherlands 
Holoblastic cleavage, 411 
Holocentridae, 590 
Holocenirum, 647 
Holocephali, 621; anatomy, 
368; dentition, 398; den- 
ticles, 400; embrj'ology, 
414; fins, 458; ner\'es, 
526; egg cases, 528; 
skull, 593; urinogenital 
system, 608; vertebral 
column, 611 
Holonema, 664 
Holonephros, 606, 607 
Holoptychidae, 622 
Holostei, 401, 623, 624; 
dentition, 398; fins, 461; 
skeleton, 589; skull, 593; 
iirinogenital system, 609; 
vertebral column, 612 
Holostomum (parasite), 545 
Holton’s hatching appara- 
tus, 554 

Holzmaden, 536 
“Hommor,” 490 


Homocercy, 460 
Homosteus, 664 
Homs, Lake, 439 
Honduras, 489 
Hongkong, 436 
Hood R., 569 
Hook, 489 

Hopkins Seaside Labor- 
atory, 469 
Hoplichthyidfe, 658 
Hoplognathidae, 649 
H oplostethus , 593 
Homed Dace — see Notro- 
pis 

Horned Pout — see Amei- 
urus 

“Hornfaden,” 458 
Hot springs, 406 
Hougue, Bay of. 572 
Howietoun hatchery, 507, 
565 

Hudson Bay, 424 
Hudson R., 597; fauna, 
429; fisheries, 474, 478; 
pisciculture, 556, 563 
Hu6 R., 436 
Hlilsberg, 567 
Huningen, 507, 567 
Hiitteldorf. 531 
Hungarj', fauna, 440; fish- 
eries, 480; palaeontology, 
534; bass introduced, 
556 — see also Austria- 
Hungary 
Hurricanes, 516 
Husbandry, 371 
“Huxley.” 571 
Hycsna, 505 
Hyhodus, 612, 618 
Hybrids and Hybridisa- 
tion, 399, 409, 606-607 
Hydrocoele embryonalis, 
549 

Hydrocynus, 377 
Hydrocyon, 399, 592 
Hydrocyoninae, 634 
Hydrolagus, 401 
Hydrolysis, 595 
Hydrostatic functions, 364 
Hymen, 608 
Hyodontidae. 361, 594 
Hyoid arches — see Vis- 
ceral Skeleton 
Hyomandibular gill cleft, 
584 

Hyostylic skull, 592 
Hyperoarti, 616 — see also 
Petromyzontes 
Hyperopisus, 362, 415, 579 
Hyperostosis, 547 
Hyperotreti, 615 — see also 
M>Tcinoides 
Hji^erplasia, 597 
Hypertrophy, 599, 602, 

603 

Hypnos, 366 

Hypobranchial groove, 365 
Hypochord, 390, 611 
Hypomesus, 633 
Hypophthalmichthys, 585 
Hypophthalmus, 380, 594 
Hypophysis cerebri, 387 


Hypostomus, 369 
Hypoxanthine, 595 


Ice fishing, 488 
Iceland, fauna, 447; fish- 
eries, 471. 472, 484; 

marking experiments, 
516; pisciculture, 567; 
vernacular names, 600 
Ichthidin, 528 
Ichthin, 528 
Ichthylepidin, 388, 402 
Ichthyodectes, 626 
Ichthyodorulites, 459 
Ichthyology, 607, 608 
Jchthyomyzon, 385 
Ichthyonema (parasite), 546 
Ichthyopatolites, 513 
Ichthyophagi, 465 
Ichthyophobia, 521 
Ichthyophthiriasis, 550 
Jchtkyophthirius (parasite), 
550 

Ichthyopsida, 365 
Ichthyopterygia, 416 f. 

I ch thyosporid ium ( p ara- 
site), 549 

Jchthyotoenia (parasite) , 
546 

Ichthyotomi, 458, 616 
Jcichihys, 646 
Iconography, 608 
Icosteus, 511, 646 
Icostidae, 646 
Ictalurus, 415, 573, 637 
Ictiobus, 576 

Idaho, fauna, 427; palseon- 
tology, 532, 534, 542 
Jdus, 385, 404, 559 
Iguanodectes, 377 
lie de France — see Maur- 
itius I., 437, 574 
Ilford. 542 
Iller R., 446 
Illhausern, 483 
Illinois, 576; fauna, 427; 
fisheries, 478; palaontol- 
ogy, 531, 532, 533, 542 
Illustrations — see Iconog- 
raphy 

Ilmen, Lake, 450 
Ilminster, 535 
Imperato, Mus., 518 
Impregnation, 555, owo, 
artificial, 410, 55o 
Incubation, 578, 579 


us, 380 

ex Zoologicus, 600 

ia, 363, 404, oOO, 516, 
80, 583, 584, 60o; fish- 

ig, 372 489; fauna, 436, 

37; fishenes, io7, 419, 
59; iconography, 5U», 

useums.5l7;palffiontol- 

?v, 533, 534 535, 5^ 
yh tLAo- fishes intro- 


re, 564 

Ocean, expe^^^o^l 
fauna, 396, 437, 58 t 
•ies, 475, 478 
R.. 426 


FINDING INDEX 


685 


Indian Territor>". 427 
Indiana, 516: fauna. 427; 
palfiBontology. 531, 532; 
pisciculture, 569 
Indians (North American), 
fishing methods, 489, 
491; vernacular names, 
600 

Indo-Australian Archip.. 
fauna, 454, 455, 456, 580; 
fishing methods, 488, 489 
Indo-China. French, 436 
Indo-Pacific Basin, 405 
Induction current, 366 
Inflation, 500 
Infundibulum, 387 
Infusoria (parasites), 550 
Ingoda R., 438 
Iniomi, 590, 625 
Innerv'ation — see organ 
affected 

Innominate arteries. 390 
Insects as food. 555 — see 
also Mosquito destruc- 
tion 

Instruction, 462 
Integument, 361, 388, 

401, 418, 608 - 611 , 547; 
color, 393: economic uses, 
402; skin-folds, 459: sen- 
sors’ organs in, 498: as 
equilibrium organ, 502: 
guanin, 511; mctameric 
structure, 515; end- 
organs in, 526; parasites 
of, 543, 545. 549, 550; 
diseases of, 547, 649 , 660 ; 
regeneration, 575; res- 
piratory function, 584; 
teratology, 602 
Intelligence, 381, 382 
Inter-brain, 386 
Interbranchials, 521 
Intercellular substance. 587 
Internal. Comm. Investig. 
Sea. 463 

Internal. Fishery Con- 
gresses, 463 

Interrenal bodies, 597 f. 
Intestine, 365, 366 , 388, 
390 , 391 ; spiral valve, 
366 , 367 , 390, 391, 603; 
pigment cells, 393; diges- 
tive function, 403 ; glands, 
403; length, 491; epi- 
thelium, 510; diseases 
and parasites, 546, 547, 
549; respiratory func- 
tions, 583; abnormalities, 
603 

Intracellular fibrils, 523 
Intracortical fibers, 523 
Introduction, 474, 666 - 669 , 
564, 569, 570; of eel. 561, 
570 

Intromittent organs, 680, 
582 

Invagination, 410 
Investigations, deep-sea, 
395 f.; North Sea, 449; 
fisheries. 462 f.; Plym- 
outh Biol. Lab., 469; 


Irish Sea, 481; Fishery 
Board Scotland, 4S2; 
plankton. 571 : methods, 
600, 601 — see also Voy- 
ages 

Iodine. 606 

Iowa. 427. 531, 532. 569 
Ipnop^, 514 
Iquitos, 435 

Ireland, 500, 516, 518; 

fauna. 442. 443: fisheries. 
471, 473. 481: palceon- 
tology, 533, 535; pisci- 
culture, 565 
Iris. 419 

Irish Sea. 443, 481, 571 
Irkutsk. 438 
Irrawaddy R., 436 
Irrawaddy series, 542 
Isinglass, 466 
laistius, 385, 513 
Islands — see Oceanica, 453 
Islands of Langerhans, 543 
Islay, tailless trout. 603 
Isle Royale. Michigan, 428 
Isocercy, 459, 460 
Isocreatinine, 389 
Isola Pianosa, 541 
Isonzo R., 440 
Isopoda (parasites), 544 
Isospondyli. 625 
Issik-Kul. Lake, 438 
Istria. 440. 480. 537, 541 
Italy, 394, 484, 493, 608, 
516, 548; palaeontology, 
399, 535, 536, 538, 539, 
540, 542; fauna, 406, 447, 
448; fisheries, 467, 470, 
474, 484 , 485; markets, 
468; museums, 518; dis- 
eases among Italian 
fishes. 543, 544, 545, 

546; Italian lakes, 545, 
546. 556; fishes intro- 

duced, 556, 557, 558; 
fish farming. 667 ; pisci- 
culture. 567; vernacular 
names, 600 
Itatiaya. 434 
Ivory Coast, 422 

Jacksonville, 427 
Jaffna I., 435 
Jalsaj.arvi, Lake. 451 
Jamaica. 431, 479, 543 
“James Fletcher,” 469 
Janina, Lake of, 453 
Jan Mayen I.. 420 
Japan, 368, 508. 521, 574; 
fauna. 397, 437; fisheries, 
467, 469. 479, 480; fishing 
methods. 488, 490; muse- 
ums, 517, 519; palfeon- 
tologj’, 537, 542; fishes 
introduced, 557, 558; pis- 
ciculture, 564; vernacular 
names, 600 
Jaragua. 434 

Java, fauna, 455; fisheries, 
488; palaeontology, 542; 
pisciculture, 570; ver- 
nacular names, 600 


Jaws, 692 ; dentition. 398; 
muscles. 520; abnormal, 
604; origin, 613 
Jena, 535 
Jenyrisia, 376, 643 
Jew-fish — see Slereolepis 
Jews, 504 
Jhering. 438 
Joberlina, .377 
Joggins Mines, 532 
John Dory, — see Zeus 
Johnston I.. 450 
Johore, 438 
Jonah and whale, 605 
Jordan R., 580 
Jordunella, 376, 582 
Jovellanos. Instituto de, 519 
Juan Fernandez Is., 435 
Judith R. Beds. 536 
Jugulares, 369, 414, 499, 
572, 669-662 
Julia, 587 

Jurassic fossil fishes, 398, 
528, 535, 536 

Kadiak I.. 424 
Kaiser WiiheLm-Canal, 484, 
577 

Kalaa-Dyerda, 540 
Kalla Lake, 451 
Kaltenleutgeben, 537 
Kama R.. 451 
Kamchatka. 438, 439 
Kamerun, fauna, 422; fish- 
eries, 475; palseontoiogy, 
536, 538 

Kamish Samara Lakes, 438 
Kamloops Lake, 424 
Kansas, fauna, 427 ; fish- 
eries. 478; palaeontology, 
532, 533, 536; piscicul- 
ture. 569 
Kara Sea, 420 
Karachi. 436 
Karelian coast, 450 
Karlstad, 467 
Karroo Beds, 534 
Kars. 450 
Kasai R., 422 
Kashmir, 436, 534 
Kassel, 484 
Kastrup. 462 
Katabolism. 551 
Katanga, 422_ 

Kazan, 451, 518 
Keeling Is.. 437 
Kei Is., 455 
Keiteie Lake. 451 
Kelheim, 535. 536 
Kelpfish — see HeieroslU 
chits 

Kenderlyk R., 535 
Kennebec R.. 563 
Kent Is., 454 
Kentucky, 427, 532 
Kenya, 421 
Kerguelen I., 420 
Kermadec Is., 457 
Kem R., 426, 493 
Kessleria, 623 — see also 
Scaphirhynchus 
Keuper formation, 534 
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Key West, 427 
Khunmu, 534 

Kidney, 601, 606 - 610 ; re- 
nal arteries and veins, 
384, 391, 598, 606, 607; 
secretions, 389, 502, 578; 
diseases and parasites, 
547, 548, 608; supra- 

renal organs, 597 f. ; mes- 
onephros, metanephros, 
opisthonephros, proneph- 
ros. 598, 599, 606, 607 , 
608, 609 ; functions, 606 f . ; 
Wolffian duct, 606, 607 ; 
Malphigian body, 607, 
608 

Kiel, 470 
Kilimanjaro, 421 
Killala Bay. 442 
Killarney Lakes, 443 
King R., 453 

King George’s Sound, 453 
Kingani R.. 421 
King’s I.. 456 
Kircher Coll., 518 
Kis Kukullo R., 440 
Kitchenmiddens, 444 
Kite fishing. 489 
Kiusiu I., 438 
Kivu, Lake, 422 
Klamath Lake, 429 
Klamath R., 426 
Klein-Neudorf, 534 
Klontaler See, 453 
Klupeovin, 528 
Kneridse, 642 
Knoydart formation, 531 
Koblenz, 447 
Konigssee, 446 
Kokos I., 456 
“Kolben,” 509. 510 
Kolgujef I., 450 
Kolomna, 533 
Kolyma R., 438 
Komadugu R., 421 
Kondu6, 422 

Kongo, fauna, 421, 422; 
fisheries, 475; museum 
exhibit, 517: palseon- 
tology, 534, 538 
Korea, 438 
Korpo I., 451 
Koso-gol, Lake, 436 
Kossel, 595 
Krakowiza. 540 
Krasno-ufimsk, 534 
“Krebspest,” 548 
Krefftius, 576 
Kreuznach, 447 
Kristiania, 531 
Krohnius, 646; adult form 
— see Macrurus 
Kuban R., 450 
Kubekowa, 534 
Kuhlia, 648 
Kupffer’s cells, 390 
Kupffer’s vesicle, 413 
Kur R., 450 
Kura R., 548 
Kurdistan, 439 
Kurile Is., 438 
Kurisches Haff, 446 


Kurtidaj, 657 
Kurtiformes, 369, 657 
Kurtus, 369, 578, 590; 

taxonomy, 657 
Kusomen. 568 
“Kuvalehti,” 468 

Laacher See, 447 
Labeo, 635 
Labial cartilage, 613 
Labrador, 424, 475 
Labrax, 499, 576, 609, 648 , 
649 ; spawning, 577 ; skull, 
593; “ Mopskopf,” 604 
Labrichthys, 651 
Labridse, 399, 414, 420, 576, 
661 

Labrosomus, 659 
Lahrus, 397, 550, 651; color- 
ation, 393, 394; fossil, 
399; nests, 578 
Labyrinth — see Membra- 
nous labyrinth 
Labyrinthici, 375, 576, 585 
Labyrinthiform organs, 
382, 583, 686 
Lac du Bourget, 445 
Laccadive Is., 437 
Lactones (fish poisons), 489 
Ladders, 554, 565 
Ladoga, Lake, 450 
Ladrone Is., 456 
Lady-fish — see Albula 
Laekenian stage, 539 
Laemargus, 366, 368, 545, 
620; luminous organs, 
514; oviparity, 580; skull, 
593; visceral skeleton, 
612, 613; occurrence, 620 
Lagena, 380 
Lagodon, 650 
Laguna Beach, 426 
Lake of the Woods, 428 
Lakwitz, 567 
Lambay L, 443 
Lamells, 584, 585 
Lameta Beds, 539 
Lamna, 383, 386, 398; vivi- 
parity, 581; respiratory 
organs, 584; natural his- 
tory and occurrence, 619 
Lamnidae. 619 
La Mocha I., 434 
Lampetra, 410, 503, 546, 
616; spawning, 577; 
nests, 579; occurrence, 
616 

Lamprey Eels — see Petro- 
myzontid® 

Lampridid®, 590; taxon- 
omy, 644 
Lampris, 589, 644 
Lamprotoxus, 514 
Lancashire (ioal Measures, 
533 

Lancashire & Western Sea 
Fisheries Comm., 469 
Lance (fishing) , 490 
Lancelets — see Cephalo- 
chordata 

Lancetfish — see Teiiihis 
Landana, 538 


Landenian stage, 539 
Landskrona, 452 
Langerhans, Islands of, 543 
Laos, 436 

Lapland, fauna, 450; fish- 
eries, 473, 487 ; piscicul- 
ture, 568 
La Rochelle, 536 
Larv®, 387, 409; food of, 
413; metamorphosis, 571; 
pelagic, 571, 572 — see 
also Embryology, 408 f. 
Larymx, 364 

Lateral fold hypothesis, 
416 f. 

Lateral Line System, 382, 
402, 611 , 586, 604; as 
organ of equilibrium, 502 
“Lateralstrange,” 596 
Latero-sensory canals, 592 
Latin nomenclature, 600 
La Tola, 434 
Lalrunculus, 657 
Launce — see Ammodytes 
Lawrence, 427 
Laws — see Legislation 
Lea R.. 441, 442 
Leaping habits. 513 
Leather, 402 

Leather-Jacket — see Ba- 
tistes 

Leba See, 446 
Lebach, 534 

Lebias, 369, 394, 410. 411, 
643 ; in aquaria, 376; 
reproduction, 529; respir- 
ator>' organs, 585 
Lebiasina, 377, 492 
Lehistes, in aquaria, 376; 
as mosquito destroyer, 
404; sex, 409, 586; breed- 
ing experiments and 
habits, 505, 577, 582; 
introduction, 559; double 
monstrosities, 604; tax- 
onomy, 643 
Ledbury, 532 
“Lederhaut,” 509, 510 
Leeward Is.. 431 
Le/royid — see Ficrasfer 
Legends — see Mj'tliology 
Legislation, 462 f. 
Leiognathus, 590 
Leithakalk, 541 
L^man, Lac — see Geneva, 

Lake 

Lemberg. 541 
Lemon Dab — see Pleu- 
ronectes microcephalus 


1., 438 

see Growth 



tora (parasite), 54/ 

rch, 533 


raWer. 375. 510 511. 
587. 669; adhesi\e 
362; embr>'oIo^. 
ova and larv’®. 52y, 
nests. 579; pro- 
ros. 609 

tphalichthys, 378 
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Lcpidoleprus, 3>50 
Lepidopidoe. o90 
Lepidopus, 499, o71, 662 
Lepidorthosis contagiosa, 
548 

Lepidosiren, 362, 363, 360, 
527, 626; morphology, 

368; in aquaria, 373; 
blood, 383. 384; circula- 
tion, 389; cmbrvolog\', 
411, 414; fins, 400, 461, 
603; heart. 502; ner^-es, 
520, 523, 524; breeding 
habits, 570, 579; respir- 
ation, 584, 585; skull. 
593; urinogcnital system, 
595. 606. 608: thymus 
glands. 605; viseerul skel- 
eton, 612 

Lepidosirenidic, 398. 626 
Lepidosteidie. 624 
Lepidosteoidei, 623 — see 
Holostci 

Lcpidostf'us, 362. 397, .398. 
460. 498. 511. 5 43. 624; 
air-bladder, 364: anat- 
omy, 368: in aquaria, 
373; V)rain, 385, 388; 

circulatory system. .389. 
390, 391; commensalism, 
394: dermal skeleton, 
401, 402; embryology, 

409. 410. 411, 412, 414; 
food of, 492: habits, 499; 
nerv’es, 525, 526; vo- 

racity, 559, 575: breeding 
habits, 576. 577: respira- 
tion. 582, 583, 584. 585; 
skull. 593; reprodiictive 
organs. 609; vertebral 
column, 012 
Lepidotriohia. 458 
LepuJolus, 623 
Lepomis, 507, 516; in a- 
quaria, 373; introduced 
in France. 556; tax- 
onomy, 64S 
Leporinua, 377 
Leprosy, 403 

Leptocardii. 615 — sec also 
Cephalochordata 
Leptocephali, 381, 389, 638, 
639; coloration. 393; 
food of, 493; suprarenals, 
698; adult forms — see 
Anguilla and Conger 
Leptoscopidee, 659 
Lepturida? — see Trichi- 
uridse 

Lenuea (parasite), 544 
LerncBenicua (parasite), 544 
Lernoeidm (parasites). 544 
Lernieopoda (parasite), 544 
LernsBopodidiE (parasites), 
544 

Lesina I.. 537 
Lethrinus, 650 
Leucaapius, 378, 506. 576, 
587, 635 
Leucic.orua, 385 
Leuciacua. 369, 385, 393, 

404, 501, 509. 523, 559, 


603, 635, 636; angling for, 
371; in aquaria. 378: hy- 
brids of, 505, 506; para- 
sites of, 549, 550: culture, 
564 ; breeding habits. 576; 
variation, 610, 630 
Leucocytes, 384 
Leucopsarion, 380 
Lexicons. 494, 495 
Leyden. 518 
Leydig’s duct, 606. 607 
Leydig's gland, OOs 
Lhasa, 436 
Liao-ho R., 436 
Lias, 535 
Liberia, 422 
Libyan Desert, 536 
Licata, 541 

Ligainentum annulare. 410 
Ligamentum denticulatum, 
612 

Ligamentum longitudinale 
ventralo. 390 

Light, (effect on fishes). 
393. 396. 419. 420, 489, 
516, 503 

Light perception, 382, 596 
Light protluction — see 
Luminosity 
Ligula (parasite), 545 
Ligulosis, 545 
Limbs — see Fins 
Limeray, 537 

Limestone. Armagh, 533: 
productus, 533; litho- 
graphic, 536 

Lirnewatcr preserving fish, 
468 

Lirnfjord, 565 
Lin)hamn, 538 
Lunia, 376 
Limoges. 566 
Limulua eggs as food. 492 
Lindi R., 422. 536. 540 
Lindnerberg. 536 
Line fishing, 489 
Ling — see Molvn 
Linnscan Coll., Jirit. Mus., 
517; Upsala Mus., 519; 
nomenclature, 600 

Linth R.. 453 

Linton Coal Measures. 532 
Liocaaais, 637 
Liparidid®, 658 
Liparis, 410, 496, 499, 658; 
adhesive disk, 362; skull, 
593 

Liparops, 658 
Lipase, 403 
Lippe R., 483 
Lips, 365, 599 
Lisbon, 518 
Lismore, 565 
Lithographic stone, 536 
Little Cumbroea I., 443 
Little Spokane R., 479 
Live-boxes, 463 
Liver, 388, 390. 403, 493, 
511, 512, 574; bile, 388, 
403, 612, 547, 595; para- 
sites of, 548, 549 
Liverpool, 466, 469. 517 


Liverpool Bay, 442 
Livonia. 450, 532 
Loach — see Cobitia 
Loanda, 538 
Lobi inferiores. 387 
Lobotid®. 648 
Lobus elcctricus. 407 
Loch Bad-a-Luacradh, 443 
Loch Fyne, 443 
Loch Keti, 49k 
Loch Leven, 507. 629 
Loch Lomond, 444 
Loeh-na-Maorachan. 443, 
603 

Loch Ryan. 444 
Locomotion, 512, 513; 

overland. 461 : fliglit, 491 ; 
respiration as factor. 583; 
stud\‘ methods, 601 
Locusts a.s food. 605 
Lodeve. 534 
L<jfoteii Is.. 4 k5. 561 
Loire R., 445. 483. 516 
Lt)mbardy. 44k. 535, 538 
Lombok I.. 456 
Lomion. 466. 467, 408, 481, 
517.602 

London Basin, 539 
Long Island. 429 
Longevity, 496. 497, 498 
Lonzee, 537 

“Lookout.” 477, 562, 563 
Lophiid®, 061 

Lophius, 391. 394. 461, 498. 
509. 511. 547. 661; an- 
atomy, 370. brain, 385. 
387; embryology, 409. 
415: nervous system, 522, 
523, 524. 525: egg rafts. 
571: vora<'ity, 575; repro- 
duction. 577, 609; skele- 
ton, 590; skull, 594; 
spinal cord, 596; angling 
apparatus. 661 
Lophobranchii, 644: air- 
bladder. 363: circulation, 
391; dermal skeleton, 
402; einbrjmlogy, 415; 
heart, 502; brood-pouch 
incubation, 578; skeleton, 
589; skull. 594; supra- 
renals. 598; urinogenital 
system, 009; taxonomy, 
644 

Lopholalilua, 389. 590, 649 
Lopholes, 661 

Lophotidjp. 590; occur- 
rence. 661 
Lorca. 54 1 
Lord Howe L. 454 
Lorenzini. ampull® of, 511 
Loricaria, 579, 594 
Loricariidae, 369. 399, 594, 
637 ; in aquaria, 378 
Loricati, 389, 593. 647 
Lorraine, 446, 535 
Lota, 369. 404, 507. 511, 
647; in aquaria, 375; cir- 
culatop' system, 389, 390, 
391; size, 498: hermaph- 
roditism. 504; nerves, 
523, 526; reproduction. 
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529, 577, 595; introduc- 
tion in Switzerland, 558; 
skull, 594 
Lotahistono, 595 
Lotella, 369, 380 
Lough Erne, 506 
Lough Neagh, 443 
Louisiana, 427, 478, 557 
Louisiana Purchase Expo- 
sition, 466 
Louisville, 427 
Low Archip., 456 
Lower California, 432 
Lowestoft market, 468 
Lozere, 536 
Lualaba, 534 
Lucania, 376 
Lucerna, 505 
Lucerne, Lake, 453, 569 
LuciSuga, 382, 582, 609 
Luciocephaltis, 580, 582 
Lucioperca — see Stizoste- 
dion 

Luciotrutta, 576 
Lucius, 575 
Ludlow series, 531 
Llineburg, 535, 541 
Liittringhausen, 567 
Lumezzane, 535 
IfUmlnosity and Phos- 
phorescence, 396, 513, 
614; deep-sea fishes, 381; 
relation to respiration, 
583 

Lugano, Lake, 453, 506, 
516 

Luleii, 452 
Luluabourg, 422 
Luminous fishes — see Lu- 
minosity 

Lumpcnus, 572, 604, 659 
Lumpfish — see Cyclop^ 
terus 

Lung-fishes — see Dipnoi 
Lungs, 363, 364 
Lunzer See, 439 
Lures, 488, 661 
Lusatia — see Niederlau- 
sitz 

Lussin I., 440, 480 
Lussin-Piccolo, 468 
Lutjaninse, 590, 649 
Lut Janus, 371, 649; fish- 
eries, 473 
Luvaridae, 653 
Luvarus, 366, *369, 385, 418, 
520. 590, 663 

Luxembourg, 448, 517, 565 
Lycodes, 660 
Lycodinie, 660 
Lyme Regis, 535 
Lymphatic system, 384, 
389, 391, 392 

Lymphosporidiura truttae, 

549 

Lyomeri, 594 

Maastricht, 538, 548 
Mackerel — see Scomber 
Mackerel Sharks — see 
Lamnidae, 619 
Macquaria, 570 


Macquarie R., 454 
Macraspis (parasite), 545 
Macrias, 395 
Macrodon, 377 
Macrones, 378 
Macropetalichfhys, 664 
Macrophthalmia, 616 
Macropodes, 374, 375, 577 
Macropodus — see Polya- 
canthus 

Macrorhamphosidse, 589 
Macrorhamposus — see Cen- 
triscus 

Macruridae, 366, 500, 511, 
524; ova and larv’ae, 572; 
palaeontoIog>', 646; tax- 
onomy, 646 
Macruriform type, 493 
Macula neglecta, 380 
Macrurus, 594, 646; larval 
form — see Krohnius 
Maculae acusticae, 380 
Madagascar I., fauna, 422; 
palaeontology, 532, 533, 
535. 536, 540; carp in- 
troduced, 556; piscicul- 
ture, 564 

Madeira Is., fauna, 422; 
fisheries, 475; museums, 
518; vernacular names, 
600 

Madeira R., 433, 489 
Madras, 436, 517, 543; 

palaeontology, 537 
Madrid, 519 
Madu-See, 446, 447 
Madura I., 456 
Malaren, Lake, 452 
Mccna, 650 

Markisches Provinzial 
Mus., 518 

Maestricht — see Maast- 
richt 

Magdalena R., 434 
Magdeburg, 447, 533, 540 
Magellan Straits, 433 
Maggiore, Lake, 448, 567 
Magnetic sense, 586 
“ Mahaseer ” — see Barbus 
“Maifisch” — see Clupea 
alosa 

Maikantschatschai Mts., 
535 

Mail-cheeked fishes — see 
Loricati 

Mailed Gurnard — see 
T rigla 

Main R.. 446, 483, 567 ^ 
Maine, fauna, 427 ; fisheries, 
473, 474, 478; pisci- 

culture, 557, 562, 563, 

669 

Maintenon, 566 
Mainz, 446 
Mainzer Becken, 540 
Makatea, 456 

Malacanthus, 622; adult 
form — see Orthagoriscus 
Malacca, 438 

Malacopterj'gii, 364, 588, 
625-634; anatomy, 369; 
in aquaria, 378, 379; 


embryology, 415; food, 
493; habits, 499; ova and 
larvse, 572; breeding hab- 
its, 576, 577; skeleton, 
589; skull, 594 
Malacocotylea (parasites), 
545 

Malaria eradication, 404 
Malay Penin., 438, 513, 
521, 564 
Maidive Is., 437 
Maledi, 534 
Malleus, 380 

Mallotus, 415, 499, 577, 
587, 633 

Malopterurin®, 637 
M alopterurus , 637; anat- 
omy, 369, 370; in aquaria, 
378; electrical organs, 
407; skin, 509; lateral 
line, 511; muscles, 520; 
parasites, 543; reproduc- 
tion, 576, 579, 582; skele- 
ton, 589 

Malmby Creek, 516 
Malphigian body, 607, 
608 

Maltese Is., fauna, 448; 
palaeontology, 541; ver- 
nacular names, 600 
MalthCt 661 

Malthidae, 661 
Molthopsis, 416 
Malton, 517, 535 
Mamfe-Schiefern, 536 
Mammoth Cave, 375, 427 
Man-eater Shark — see 
Carcharodon 
Man, Isle of, 442 
Man&os, 433 
Manar, Gulf of, 435 
Manchester, England, 517 
Manchuria, 436 
Mandibles, 520, 584, 692, 
612 

Mandibularis externus fa- 
cialis nerve, 525 . . 

Mandibularis trigemini 

nerve, 526 
Mangala, 422 
Mangareva Is., 456 
Mangishlak Penin., 539 
Manila, 516 
Manitoba, 531 

Manometric apparatus, 

Manquae, Lake, 457 
Mansfeld, 534 
Mansfield, 632 
Manta, 366, 621 
Manti Beds. 538 
Manuals, 494, 495 


405 

ne” — see Corego- 
European species 

. I., 433 
j I.. 456 


ana Is., 456 

ne biological stations, 

9, 470, 568 
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Marine fish farming, 564, 
566 

Maritime Prov., Siberia, 
439 

Markets, 468, 471, 4S0, 
481, 488: transportation 
to, 463; prices, 484 
Marking experiments, 516 
— see also Migrations 
Marl, glacial, 542 
“ Marl slate,” 534 
Marlborough. 442 
Marne R., 557 
Marquesas Is., 456 
Marseilles. fauna, 445; 
fisheries, 467, 472, 483; 
mortality at. 516; plank- 
ton survey, 571 
Marsh Coll., 510 
Marshall Is., 456, 574 
Marsipobranchii, 615 — see 
also Cyclostomata 
Marsupium, 420, 578 
Martha’s Vineyard I., 428 
Martini(iue, 431 
Manitea, 456 

Man,'land, fauna. 428; fish- 
eries, 478; palieontology, 
531, 538, 540; piscicul- 
ture, 569 
Masai R., 421 
Mashonaland, 423 
Massachusetts. 469, 515, 
554, 576: fauna, 428; 
fisheries, 478; museums, 
519; paliBontology, 534; 
pisciculture, 561, 562, 

563, 569 

Mastaccmbelid;c, 661 
Mastacemhdus, 379; taxon- 
omy, 661 

Mating habits, 582 
Mattamuskeet, Lake, 429 
Matto Grosso, 433 
Maturation of ovum, 529 
Maturity, 587 
Maumee R., 427 
Mauritius I., 437, 574 
Maurolicua, 513, 514, 633 
Mauthner’s fibers. 506 
Maximilian I., 402 
Maxinkuckee. Lake. 427 
Mayfiies as food, 555 
Mtrzatlan, 432 
Mazon Creek, 532 
McCloud R.. 426, 516, 562 
McDonald hatching appa- 
ratus, 655 
MecMenbiirg. 005 
Mediaeval literature, 505 
Medical Properties, 404, 
408, 466, 614, 573 
Medical zoologies, 495 
Mediterranean Sea. expedi- 
tions. 396; fauna, 396, 
405. 448, 440. 574; fish- 
eries, 474, 485; fish farm- 
ing, 566; plankton sur- 
veys. 671, 572 
Medulla. 387. 407. 413, 
524, 597, 598; as respira- 
tor>" center, 583 


Medusa-eater — see Schc- 
dophilus 

Megalichthys, 401. 622 
^Icgalobrycon, 6.34 
M(o<^iops, 371, 379, 503, 
572, 625 
Mi'Uiiitopus, 491 
Melanesia, 456 
Melanism, 394 
^Idanocctus, 661 
elmiostomuis, 513 
MelanotiFttbi, 645 
Meleda I.. 439 
Molianah, .564 
Melros*', Scotland, 532 
Mcmhrana liriiituns, 419, 
524 

Membrana nictitans. 419 
Mcmbrana reunions, 611, 
612 

Membrane bones. 592, 593 
Membranous labyrinth, 
anatomy and develop- 
ment, 370. 380: as audi- 
tory organ, 379, 380, 

501, 502: us etiuilibrium 
organ, 601, 502 
Memory in fishes, 3S2 
Menatn K.. 438 
Mendota, Lake, 516 
Menhaden — see Brevoortia 
Mcnidin, 645: nerves, 524, 
526: ova, 529; skele‘ton, 
589 

Mcninir(‘s. 391, 524 
Meninx priinitiva, 524 
Men.surati<m — see Growth 
Mentawi Is.. 456 
Menzaleh, 421 
yierganser (.bird), 488 
Mcrlucriu!f, 394. 409, 498. 
499; hake liver oil, 406; 
ova aiul larva?, 572, 577; 
fisheries and occurrence, 
ti47 

Mcroblastic cleavage, 411 
Merocytes, 411 
Morrimac R., 554 
Mesencephalon, 387, 524, 
526 

Mesenchyme, 390, 412, 509, 
510, 587, 012 
Mesenteric arteries. 390 
Mesenteric folds, 493 
Mesoblast — see Mesoderm 
Mesoderm. 401, 412, 458, 
509, 510, 515, 589 
Mtnogoriistius, 415, 499; 

in aquaria, 373; sexual 
dirnorpliism, 687 
Mesonauta, 374 
Mesonephros, 598, 006, 

607, 008. 609 
Mesopotamia, 439 
M(*soptor\ gium, 461 
Mesozoic fossil fishes, 534— 
538 

Messina, 451 
Metabetchouan R., 425 
Metabolism, 522, 551; of 
salmon, 630 
Metachromatism, 394 


Metamerism, 500, 509, 
514, 515, .391. 610 
Metanephros, 60(), 607 
Metaptcrygiuni, 461 
Mctencephulon, 387 
Methods — see Technique 
and Methods 
Mctynni.-i, 377 
Metz, 483 
Meuse R., 554. 56.3 
Mexican .Sword-tail — see 
Xijdiophoni.c 

Mexico (chiellN' Gulf of), 
516. 519, 5.36: fishing 

methods, 372. 48q, 491; 
fauna, 42.3, 431. 432; 

fisheries. 473 

” Michael Sars,” 396. 486 
Michaelstein. .567 
Michigan (including Lake 
Michigan;, fauna. 425, 
428; fisheries, 478; fishes 
introduced. .3.38, 503; 

pisciculture. 563. 564, 569 

.M trrnlf.slts, .'^77 

.\I irroculylf (i>arasite). 545 
Microevprini, 375. 376, 590, 
642, 643 
M icroyudn.s, 647 
Micronesia. 4.36 
.\I icroptirui<, 371, 394, 419, 
479, 493. 4‘)9. 545, 586, 
648; ernbrj’ology, 415; 
fofxl, 4l>3: hibernation, 
504; culture, 560, 561, 
509; reproduction, 576; 
nests, 579; skeleton. 590; 
■' Mopskopf.” 604 
Micropyle, 528, 529 
Mierostnminie, 633 
Mid-brain, 387 — sec also 
Mesenceijhaloti 
Middle Ameriea — see Cen- 
tral AnKTica 

Middle I.. N. Z.. 457 
Midi, 483 

Migrations, 515, 516; in- 
fluence of light. 382; 
memory, 382; overland, 
513; Palaeozoic migra- 
tions, 515; marking ex- 
periments, 516; parasites 
as clue to, 543; marine 
fishes. 552; temperature 
effects, 602; of salmon, 
630, 031 
Milan, 467, .318 
Milk H.. 536 

Miller's Tliumb — see 
Cottus 

Millions Fish — see Le- 

ft I ^ C 

“ Millstone Grit.” 533 
Milt. 505. 507, 595 
Miniayonuitf’s, 377 
Mimierj', 393 
!VIinas Geraes, 433 
Mindo, 434 
Minho R., 452 
Minnesota, 428, 516, 544 
Minnows, 492 — see also 
Cyprinodontidoe 
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Minous, 395 

Miocene fossil fishes, 540- 
542 

Miquelon I., 424 
Misaki, 469 

M%^gurmis — see Cobitis 
Misol I., 455 

Mississippi, fauna, 428; 
fisheries. 478; paleon- 
tology, 536 

Mississippi R., 474, 557, 
558 

Mississippi Valley, 493 
Missolonghi, Lagoon of, 
484 

Missouri, fauna. 428; pa- 
leontology, 531, 532, 533; 
trout introduced, 558; 
pisciculture. 569 
Mistichthys, 498 
Mitsukurina, 385, 619 
Mixonus, 385 
Mjatschkowa, 533 
Mobula, 499, 583, 586, 613; 

occurrence, 621 
Moeraki, 457 
Morko, 452 
Mogilev, 568 
Moiou I., 456 
Mokattam Hills. 538 
Mokohinou Is., 457 
Mold — see Orthagoriscus 
Molide, 662 

Mollien'Uia^ 376, 506, 582, 
643 

Mollusca, parasitic, 544; 

as food, 564 
Molucca Is., 455, 564 
Aloha, 647; food of, 493; 
hermaphroditism, 504; 
ova and larve, 572: ab- 
normal backbone, 604 
Mombus, 421 

Monacanthid®, 402, 449, 
574 

Monaco, 396, 518 
Monadnock Lake, 428 
Mondaino, 541 
Mongolia. 436 
Monocentridffi, 590 
Alonocentris, 458 
Alonocimis, 374, 393 
Monocotyle (pdrasite), 545 
Mononephros, 606. 607 
Monongahela R., 429 
Aionopterus, 389, 583; tax- 
onomy, 637 
“ Monorhinie,” 527 
Monsembd, 422 
Monsoons, 516 
Monsters, 602 
Monstrosities, 604, 605 
Mont d’Or, 536 
Montagna, 565 
Montagua R., 431 
Montana, fauna. 428; pa- 
leontology, 536, 538; 

pisciculture, 569, 570 
Monte Bello Is., 453 
Monte Bolca, 518, 639 
Monte Foraporta, 536 
Monte Postale, 539 


Monte S. Agata, 537 
Monte Titano, 541 
Montegazzo, 541 
Montella, 461, 647 
Monterey, 426, 469 
Monterey Bay, 426 
Montiggler See, 440 
Montlucon, 444 
Montmartre gypsum, 539 
Montpelier, Idaho, 532 
Montpellier, 542 
Montrose, 443 
Moon, effects of, 574 
Moore Fossil Coll., 517 
“ Mopskopf," 604 
Morat, Lake, 453 
Moravia. 440, 480 
Moray Firth, 443 
Alordacia, 368, 016 
Aloringua, 641 
Mormyride, 626; abdomi- 
nal pore.s, 361; brain, 
385, 387; pseudo-elec- 

trical organs. 407 : cranial 
nerves, 525: skeleton. 
589; skull, 594; spinal 
cord, 596 

Alortnyrua, 361. 380, 626; 
anatomy. 369; electrical 
organs, 406, 407 
Morocco, 422 
Morone, 528 
Morotai I.. 455 
Morphological section, 
361 f. 

Morphology — see Anat- 
omy, 367 f. 

Alorrhua — see Gadus 
morrhua 

Mortality, 406, 516, 617, 
548, 552, 584, 599; de- 
structive fishes. 559, 560; 
noxious organisms, 559, 
560; asphyxiation, 584; 
caused by temperature, 
601. 602 

Moscardo Coll., 518 
Moscow. 467, 518 
Moselle R.. 445. 446 
Mosquito destruction, 404, 
492, 559 

Mossamedes, 538 
Motella, 521, 599, 603; em- 
bryology, 411, 415; ova 
and larve, 572 
“ Moulting,” 551 
Mount Kenia, 421 
Mount Lebanon, 537 
Mount Whitney, 426 
Mousefish — see Ptero- 
phryne 

Mouth. 381, 395. 412, 498, 
599; Dohrn’s theor>', 365; 
muscles, 520; parasites, 
544; oral gestation, 579, 
580: buccal occlusion, 604 
Moy R.. 471, 481 
Mozambique, 421, 540 
Mucosa, 403, 509, 510, 511, 
581, 586, 588 

Mud Minnow — see L m- 
bra 


Miiggel See, 470 
Miihlhausen, 540 
Miihlthal, 537. 567 
Mullerian ducts, 607, 609, 
610 

MugU, 370, 379, 394, 399, 
511, 514, 646; fisheries, 
472; as whitebait, 474; 
angling for, 490; her- 
maphroditism, 504; mi- 
grations, 516; culture, 
559, 562, 666 , 567; breed- 
ing habits, 576; respira- 
tion, 583; skeleton, 589; 
“Mopskopf,” 604; urino- 
genital system, 610 
Mugilide, 645 
Mullet — sec MugU: Red 
Mullet — see MuUus 
Mullide, 650 

Mullus, 375, 415. 499. 599, 
610, 660 

Mummified fishes, 379, 421 
Mundesley, 542 
Munich, 518, 567 
Muroena, 391, 509, 550, 
612, 641; poison appara- 
tus, 573 

Murenesocide, 589 
Murcenesox, 641 
Murenide, 387, 511, 613, 
641; embryology, 411, 
412, 413; nerves, 526; 
skull, 593; reproduction, 
609; vertebral column, 
612 

Murman Coast, 450 
Murray R., 454 
Murrumbidgee R., 454 
Murtner See — see Morat, 
Lake 

Muscles — see Myology ^ 
Musculus retractor lentis, 

614 

Musculus sphincter utero- 


im, 581 

\ke Oc6anographique, 

;onaco, 518 
}euni8, 392, 617-619 
;ical fishes, 594. 59o 
kallunge — see Esox 

koka Lake, 425 
sels, larval parasitic 

398. 419. 
496, 511. 520, 527. 

613, 618; brain, 

387; embryology, 
oSl; cranial nerv’es, 

526; skull, 591 
ion, 415, 416 
)phidffi, 514 
pkum. 418, 642 

ncephalon, 58/ 

locytes, 523 



';tide. 398. 620 621 
a/w. 580. 603 621 
eilus, 381, 404, 492, 

yma, 664, 665 
rdium, 502 
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.Myocommata, 520 
Mvodome, 592 
Myology, 493, 619 521. 

551, 575. 584, 599 
M yoxocephaius, 499, 05S 
Myriacanthidce. 621 
M yruicanthus, 401, 5M> 
Myri-prii^tin, 590. 647 
M^hology and Symbol- 
ism, 621; Christian 6sh 
symbol, 605 

Myxine, 380. 383. 390, 394. 
543, 611: abdominal 

pores, 302; intestine. 366; 
anatomy, 368; brain. 

385, 387, 388: embrj'oi- 
ogy, 413; eye, 418: “ pro- 
anal fin,” 459; hermaph- 
roditism, 503; integu- 
ment. 509, 510; museles. 
520; non'ous systen>, 522, 

523, 524; ova and ovum, 

528, 529; gills. 585, 

602; skull. 592; sperma- 
togenesis. 595, 596; spinal 
cord, 596: thyroid gland. 
606; urinogenital system, 
007: natural historj’ and 
taxonomy. 616 

Myxinid®, 362. 3G7. .368, 

524, 525, 607. 616 
Myxinoidcs. 615, 616 
Myxoboliasis tuberosa, 549 
Myxobolus (parasite). 549 
Myxoptorj-gia — see (’las- 

pers, 400, 401, 680, 

681 

Myxosporidia (parasites). 
547, 549, 550 

Nahuol Huapi, Lake, 570 
Namur, 531 
Nanaimo, 424 
Nancowr>', 437 
Nandid®. 374, 648 
Kandus, 374 
Nannncara, 374, 651 
Nannostornna, ;177 
Nantucket I., 428 
Napier, 457 

Naples. 468. 470, 518. 567; 
Gulf of Naples, 448, 485, 
576; Naples Aciuariuin, 
513 

Naphtha, 464 
NdTcacion. 581 
Nnrcine,, 368, 581 
Narcotics. 407, 488, 552, 
553. 601 

Nasal organs. 526. 591, 

593; nares, 365. 527, 594; 
olfactory functions. 382, 

386, 525, 627, 694 
Nashua R., 570 
Nashville. 466 

Natal, fauna, 422; pale- 
ontology, 532, 536; trout 
introduced, 558; pisci- 
culture, 564 

National Park Dam, 
N. S. W.. 516 
National salmon park, 562 


Native fishing methods. 
488 f. 

Natrol Valle\'. 542 
Natunu Is.. 455 
Natural history, general 
works, 494, 495; of par- 
ticular fishes — see in 
S\'stematie Section 
Kaucrnlefi^ 395, 652 
Nauta, 435 
Navesink R., 570 
“Nebenherzen,” 390 
‘'NebenhfKlen” — see Ley- 
(llg's gland. 608 
Nebraska, 428, 493, 532. 
5;i3 

650 

No<*kar R.. 447. 516 
Ne(*toni<‘ fishes. .302, 49.3 
Siftroplits. 374 
\ei)gherr\- Hills. 564 
Nelson Har})oiir, 457 
S ewnrjnlus, ;i64, 394, 509, 
6:^6 

Nemathelminthes (para- 
sites), 546 

N<‘inat()da (parasites). 546 
Nenjatognathi, 637 
Nemiehthjdda, 572, (>41 
Xcmichtfiys, 641 
Xemophu, 659 
None R.. 506, 556 
Xeoccratodi/s, 626; air- 
bladder, .364; intestine. 
;K>6; anatomy, 368; in 
a(piaria. 373: auditory 
organs. 380; blood, 383; 
brain, 385; circulatory 
system, 389, 390; denti- 
tion, 398; scales, 402; 
embrjologv, 411, 412, 

413. 414; head. 500; 

heart, 502, 503; liver, 
512; museles. 520; ner- 
voiis system, 523, 524; 
pancreas, 543; physi- 
ology, 553; reproduction, 
576; gills, 585; skull, 59.3; 
spleen, 597; pronephros, 
608; visceral skeleton, 
612; fossil form — see 
also Ceratodidu 
Xeochannn, 041 

Xffolebititi, .377 
X eonKETiis, 504, 049 
Neoplasms. 547 
Xeofiiliirua, 587 
N eosporidia (parasites) , 
549 

Nepal, 430 
Nephridia, 606, 607 
Nephrophagocj'tes, 384 
A'erophis, 578, 644, 645 
Nervous System, 500, 502, 
509. 515. 520, 621-627, 
584; cranial nerves, 388, 
515, 626, 590; physiology, 
394, 522, 523, 601; neu- 
roglia. 419, 523; central, 
512, 623, 624; peripheral, 
524-527 : sympathetic, 

527; diseases of, ^7; 


regeneration of. 575: tax- 
onomic value. 599; ab- 
normalities, 604 
Nest-building, 382, 578, 

579 

Netherlands, fauna. 440. 
fishermen. 462; fisheries. 
467, 470, 472, 473, 474. 
465; museums, 518; pale- 
ontology, 538; piscicul- 
ture, 548, 567, 508; fishes 
introduced, 556, 557; ver- 
nacular names, 600 
Nets, 463, 489 
Nctunia, 580 
Neu Pommern, 456 
Noiichfttel Lake, 453, 487 
Neueselt, 535 
Neural arches. 458, 611 
Neural crest, 522 
Neurenteric canal, 413 
Ncuse R., 429 
Neustadt, 447 
Nevada, 406, 570; fauna, 
428; paleontology, 532, 
538. 540. 542 
New Hritain. 456, 488 
New Brunswick, fauna. 
424; fisheries, 471, 475: 
paleontology, 531, 532; 
salmon introduced. 557 
New Caledonia, 456, 574 
New England. 471, 477, 
557. 600 

Newfoundland, fauna. 424; 
fisheries. 471, 475; pisci- 
culture, 569 

New Guinea, 405. 580; 

fauna. 455. 456; fisheries. 
488; fishing methods, 
489. 490; fish totems, 521 
New Hamburg, 563 
New Hampshire, fauna, 
428; fisheries, 478; trout 
and salmon introduced, 
557, 558; pisciculture, 

570 

New Hanover, 456 
New Hebrides. 456 
New Ireland. 456 
New Jersey, fauna, 428, 
429; fisheries, 478: palce- 
ontolog>% 534, 535, 536, 
537, 538, 540; salmon 
introduced, 557; pisci- 
culture, 570 
New Mecklenburg, 456 
New Mexico, 429, 532, 533, 
538 

New Red Sandstone. 535 
New South Wales, 510. 574; 
fauna, 454; fisheries. 466, 
467. 488; paleontology, 
533. 534, 536. 538; carp 
sucker introduced, 558; 
pisciculture, 570 
New York, fauna. 429; 
markets, 468; fisheries, 
478; museums, 519; pale- 
ontology, 531; fishes in- 
troduced, 556, 557, 558; 
pisciculture, 570 
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New York Aquarium, 562 
New York City, 429, 519 
New York Hatcherjq 507 
New Zealand, fauna, 397, 
457; fisheries, 470, 48S; 
pa!x‘ontolog:y, 538 , 540, 
542; fishes introduced, 
556, 557, 558; piscicul- 
ture, 570; vernacular 
names, 600 

Ncwsham collierj’’, 533 
Ngami, Lake, 421 
Nias I., 456 
Niatchkovo, 533 
Nicarasua, 432 
Nicaraiiua, Lake, 552 
Nice. 444, 474. 4S3 
Nicobar L, 437 
NictitatinK memV>rane, 419 
Nidaniental glands. 528 
Nidification — see Nest- 
huilding 
Nied R.. 446 
Niederlausitz, 567 
Niederschonthal, 535 
Niger K., 423 
NigtTia, 423 

Nigg, Ray of, 482, 548, 561 
Nijne-Tagtiilsk, 568 
Nikolaievsk, 438 
NikoUk, 568 
Nile R., 423, 468, 475 
Kingpo, 436 
Nipissing, 425 
Nitro-glycerine, 488, 489 
Nitrogen, 384 
Niu-chuang, 436 
Nomenclature, 388, 536, 

599, 600; of hybrids, 505, 
506, 507 — see also the 
various countries 
KoynenSt 395 
Noosing fish, 490 
Norfolk. 468 
Norfolk I., 454 
Normandy, 445, 566 
Normas, 462 

North America, 516, 518, 
528. 543. 544, 545. 576; 
angling, 371, 872, 498: 
pala?ontolog>', 416, 530, 
531, 532, 533, 534, 535, 
536. 537, 538. 540. 542; 
fauna. 423-425, 580; fish- 
eries, 464, 466, 469, 471, 
472, 473, 475-479; mar- 
kets, 468; historical, 505; 
iconography, 508; muse- 
ums, 519; fishes intro- 
duced, 556, 567, 558, 

559; pisciculture, 662, 
563. 569, 570 
North Cape, N. Z.. 467 
North Carolina, 515; fauna, 
429; fisheries, 469. 478; 
paleontology, 534, 540; 
pisciculture, 563, 569 
North Dakota, 429, 659, 
569 

North I., N. Z., 457 
North Sea, 464, 506, 543, 
659, 676; fauna, 446, 449; 


food fishes, 462; fisheries, 
470, 471, 474, 480; mark- 
ing experiments, 516 
pisciculture, 561, 565 

plankton survej’s. 571 
spawning grounds, 577, 
578 

North List, 442 
Northern Ribbonfish — see 
Trachypterus 
Northville, 564 
Norway, 465, 507, 515; 
fauna, 449; fisheries, 462, 
467, 470. 472, 473, 474, 
485, 486; paleontology, 
531, 542; pisciculture, 

559. 561, 568 

Norway Pout — see Gadus 
esmarkii 

Norwich Castle Museum, 
518 

Nosema (parasite), 550 
Nossi Be I., 422 
Nostrils — see Nasal organs 
Notacanthide, 643 
Notesthes, 573 
Notidanide, 617 
Nolidanus, 390, 398. 524, 
526, 613, 617; pre- 

stemum, 550; sexual di- 
morphism, 586; excretory 
organs, 608 

Notochord, 387, 588, 591, 
596, 610, 611, 612; para- 
sites of, 545; abnormal, 
604 

Notopteride, 361, 512, 594 
Notopterxis, 364, 380 
Nototheniide. 659 
Xotropis, 378, 636 
Xoturus, 410, 573, 637 
Noura R.. 438 
Nova Scotia, fauna, 424^ 
425; fisheries. 476; pale- 
ontologj', 531, -532: pisci- 
culture. 569 
Nova Zembla I., 450 
Noxious Organisms, 489. 

490. 559, 560 
Nucleic acid, 528 
Nudibranchs, 556 
Nurnberg — see Nurem- 
berg 

Nukahiva, 456 
Nuremberg. 518, 605 
Nuria, 378 
Nurse cells, 595 
Nurse Shark — see Giugly- 
mostoma 
Nuskhi, 435 
Nusplingen, 536 
Nussalaut I., 456 
Nutrition — see Food of 
fishes 

Nyasaland, 532 
Nyassa, Lake, 423 
Nyborg, 470 

Oamaru system, 540 
Garfish — see Regalecus 
Oban. 532 
Obbia, 423 


“Oberhaufc,” 509, 610 
Obernkirchen, 537 
Obi R., 439 
Obi Major I., 455 
Obok, 423 

Occipital region, 500, 591 
Occurrence — see Distribu- 
tion; of particular fishes 
— see Systematic Section 
Ocean City, 428 
Oceanica, Wallace's line, 
405; fauna, 453-457; fish- 
eries, 470, 488; palaeon- 
tologv, 531, 532, 533, 534, 
535, 536. 538. 540, 542; 
pisciculture, 570, 571 
Oceanography, 462 
Octohothrium (parasite), 
545, 547 

Oculo-motor apparatU5>, 
419, 525 
Ocyurus, 504 
Odax, 393 

Odense Society (pisci.)» 
565 

Odessa, 450 
Odontaspis, 619 
Odontoblasts, 588 
Odontology — see Denti- 
tion 

Ocningen, 541 
Oesel L. 450, 531 
Oesophagus, 366, 390. 391, 
492 

Ogowe R., 422 
Ohio, fauna. 429; fisheries, 
478; museums, 519; palae- 
ontology, 531, 532; shad 
introduced, 558; pisci- 
culture, 569 

Oil. 466; of Ruvettus. 514 
Oil Shark — sGQGaleorhxnus 
Oken — see Ooethc-Oken 
Oklahoma, 532, 537 
Okohoji, Lake. 427 
Old Calabar, 423. 552 
Old Red Sandstone, 531. 


;32 

1 Stone Age. 379 
ienburg, 518 
actory lobes. 386 
factory Organs, 386, 
; 25 , 627; sense of smell, 

182! 594 

gocene fossil fishes, oov. 


ocottus, 395 

opus — see Gadopsxs 

in. Gulf of, 435^ 

obre-chevalier — see 
dvelinus 

\osaurus, 634, w4 
trhynchus, 630, 631 
e also Salmon 
;a, Lake. 450 
rodes, 661 
n R., 438 

Lake, 425. 476. 


— see Motella 
lesis. 529 
js, 535 
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Operculum. 416, 419, 584, 
692; age determined by. 
497; regeneration, 575: 
abnormal opercular gills, 
602 

Opbichthyidae, 527 
Ophichthys, 393. 641 
Ophidiidae, 582; taxonomy, 
660 

Ophidian, 369 

Ophidium , 364, 369, 395, 
609 

Ophiocephalidae, 584, 646 
Opkiocephalus, 363, 370, 

415; nests, 578; skeleton, 
589 

OphisuTus, 369 
Ophthalmicus profundus 
nerve, 526 
Opisthomi. 590, 661 
Opisthonephros, 607, 609 
Oplegnathidjc, 649 
Oppeln, 541 

Opsanus, 395. 409. 499, 511, 
573.669,660:embrvology, 
410.412, 413. 414; nests. 
579 

Optic lobes. 387 
Optic vesicle, 418 
Oral cavity, 365 
Oral gestation, 579 
Orange Free State, 534 
Orbetello Lagoon, 448 
Orbital wall, 419 
Orbitosphenoid, 592 
Orciano, 542 
Orcynus — see Thynnus 
Ordovician fossil fishes, 530 
Orectolobinae, 618 
Oregon, fauna, 429; fish- 
eries, 473, 478, 479; 

palaeontology. 542; shad 
introduced, 558; pisci- 
culture, 569 
Orcoleucincus, 636 
Orcosoma, 653 
Orestias, .'^99, 435. 643 
Orfe — see Leuciscus 
Orinoco R., 43^ 435 
Orizaba, 432 

Orkney Is., 443, 482, 532 
“Oroya.” 556 

OrthayorUcus , 662; an- 

atomy, 370; auditory or- 
gans, 380; brain, 385, 
386, 388; circulatory 

system. 390, 391; denti- 
tion, 399; scales, 402; 
eye, 418; size, 498; habits, 
499; skin, 509; nervous 
system, 523, 526, 527; 
parasites of, 544; ova 
and larvae, 572; alleged 
viviparity. 582; gills, 585; 
skeleton. 589;spinal cord, 
596; larv'al form — see 
Malacanthus 
Orthopristis , 497 
Os intercrural, 380 
Osino, 5;40 

Oemerufi. 415, 458, 528, 
633; angling for, 371, 


488; growth, age. etc., 
497, 6.i3: ova, 529; cul- 
ture, 563, 567; fisheries. 
633 

Osmotic pressure. 551 
Osphromenid®. 374, 375, 
578. 660, 661 

Osphrofnenus. 651: in a- 
Quaria, 375; introduction, 
5.56, 557; alleged vivi- 
parity. .582 
Ossification, .588 
Ossolani. Lake, 567 
Ostariophysi, anatomy, 
360; in aquaria. 377, 378; 
Weberian apparatus, 
380; embr>*ology. 415; 
food of, 493; habits. 499; 
breeding. 576; spawning, 
577; sexual dinjorphism, 
587; skeleton, 588, 589; 
skull. 594; fossil form, 
6.34; taxonomy, 634 
Ostonde, 462 
Osteoblasts. 588. 589 
Osteogeniosus, 577 
Osteoglossid®, 361; oral 
gestation, 580: skull, 594; 
taxonomy and distribu- 
tion. 626 

Osteoglosaum, 378. 409, 580 
“Osteoides Gew’ebe,” 588 
Osteolepida, 622 
Osteolepidre, 401, 622 
Osteology. 587-590; ex- 
hibits. 518 
Osleorachis, 624 
Osteostraci, 401. 663 
Oslracion, 402, 543, 662 
Ostraciontidffi. 662 
Ostracodermi, 401, 663, 664 
Otago, 457 
Otocinclxis, .378 
Otoliths, 380. 501. 527; 

ago determination by, 
497 

Otranto, 542 
Otsego Lake. 569 
Ottawa, Kansas. 427 
Ottawa R., 542, 579 
Otter fishing. 489 
Otter-trawl, 463 
Oued Rir, 421 
Oulachan — see Thaleich- 
thys 

Ourthe R., 554, 565 
Ouse R., 442, 552 
Ova and Ovum, 361, 382, 
409 f.. 416. 482, 503, 504, 
505, 628, 671, 572, 574, 
577, 607, 609, 610; cleav- 
age. 409. 410. 411, 413; 
size and weight, 409, 410; 
impregnation, 410, 555, 
595; roe as food, 465, 
472, 474; hybrid eggs, 
505, 507; oogenesis, 529; 
diseases and parasites. 
547, 649, 602; counting 
methods, 554; adhesive, 
555, 563; effect of food, 
555; destruction, 559; 


egg rafts. 571. 578; at- 
tachment to body. 572, 
578; fecundity. 576; ovi- 
position. 577, 578: paren- 
tal care, 578-580: effect 
of temperature, 601 — 
.see also Reproduction 
“Ovals.” .363 

Ovaries. 382. 503, 504, 551. 

608. 609 ; diseases of. ,547, 
608; ovarian gestation. 
682; Wolffian ducts, 606, 
607 

Over-fishing, 464 
Overland progression, 512, 
513 

Oviducts. 411. 528. 609, 
610; degeneration, .361; 
oviducal gestation, 580- 
582; abnormal. 603: 
Miillerian ducts. 607, 

609, 610 

Oviparity, 506, 689, 595; 
pseudo-copulation, 576, 
577 

Oviposition. 577, 578 
Ovotestis. 503, 607 
Ovoviviparity, 580 
Owens College Mus., 517 
Oxford. 518, 542 
Oxford Clay, 535 
Oxyheles — see Fieras/er 
Oxyrhina, 390. 581, 619 

Pachycormida*. 624 
Pacific Ocean, 405, 513; 
dredging operations, .397, 
477; fauna, 431, 574; 

fisheries, 477; fishing 
methods, 489, 490; is- 
lands of — see Oceanica 
Packing — see Transporta- 
tion 

Padang, 538 

Paddlefish — see Polyodon 
Pagellus, 375, 603, 650 
Pagrus, 650 

Pain, sensibility to, 381 
PalcBaspis, 663 
PaliBO-selachii, 523 
Palaeobalistes, 662 
PalsBolithic, Upper, 379 
Palaeoniscidse. 575, 622 
PalaBontology, 379, 416, 
529 f., museum exhibits. 
517, 519 

PalsBorhynchidae, 652 
Palceorhynchus, 652 
PalfiBospondylidre, 663 
Palceospondylus, 663 
Palseozoic fossil fishes, 030- 
634; body form, 493; mi- 
grations, 515; exhibit, 519 
Palatoquadrate bones, 592 
Palawan, 457 

Paleocene fossil fishes, 538, 
539 

Palestine, 439 
Palisade cells, 510 
Palistrophy, 604 
Palo de la flecha (poisonous 
plant), 489 
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Palpebral apparatus, 419 
Pamir, 438 

Pan-American Exposition, 
466 

Panama, fauna, 432, 580; 

palaeontology, 540 
Pancreas, 403, 542, 543 
Panguitch Lake, 569 
Pantodon, 378, 491, 577, 
626 

Pantodontidae, 594, 626 
Papua, 455, 456 — see also 
New Guinea 
Para, 519, 537 
Paradise Fish — see Poly- 
acanthus 

Paraglyphidodon, 375 
Paragoniates, 377 
Paraguay, 435 
Parahyba, 537 
Parahyba do Norte, 537 
Paralepis, 642 
Paralichihys, 657 
Parambassis, 649 
Parand, 433, 542 
Paranagua, 433 
Paraphysis, 386 
Parascaphirhynchus, 623 
ParascylUum, 577 
Parasilurus, 576, 636 
Parasites of Fishes, 403, 
404, 543-546, 547-550; 
crustacean, 543, 544; 

molluscan, 544; worm, 
544, 545; protozoan, 548, 
549, 550 

Parasitic Fishes, 546 

Parasphenoid, 591 
Paratilapiat 374 
Parental care, 578—580 
Parietals, 592 

Paris, 463, 467, 566; mar- 
kets, 445, 468 

Paris Basin, palaeontology', 
537, 539, 540 
Parma, 518 
Parnahyba, 433 
Parosphromenus, 375 
Parr, 629 

Parrot Wrasses — see Sea- 
ridae 

Parschlug, 540 
Parthenogenesis, 409 
Parturition, 580, 582 
Passau monastery, 483 
Passes, 554 

Patagonia, 433, 537, 540 
Patani, 438 

Pathology of Fishes, 388, 
516, 544, 546-550, 565; 
parasitic disea^ses, 543— 
546; human pathology 
— see Diseases of Man 
Patia R., 434 
Patzeuaro, Lake, 432 
“ Paul and Peter,” 605 
PauUinia (poisonous plant), 

489 

Paumota Is., 456 
Peace Creek, 542 
Pearl organs, 510 
Pearl-shell hook, 489 


Pearls, artificial, 4Q4, 465, 
510, 511 
Pebas, 434 
Pechora R., 450 
Pectoral Girdle, 461, 550, 
551 

Pediculati, 661; anatomy, 
370; embryology, 415; 
skeleton, 590; skull, 594 
Peduncle, 603 
Pegasus, 369 
Pegu Beds. 541 
Pei-Ho, 436 
Peipus, Lake, 450, 486 
“Peipus Marane,” 564 — 
see also Coregonus 
“Pejercy” — see Atherin- 
ichthys 

Pelagic fishes, 395, 551; 
adaptations, 362; ova and 
larvce, 571, 572; nests, 
579 

Pelau Is., 600 
Pelmatochromis, 374 
Pelvic Girdle, 551, 604 
Pelvis — see Pelvic Girdle 
Pempheridee, 647 
Penang. 438 
Pend d’Oreille R., 570 
Pendulation theory, 404 
Penella (parasite), 544 
Pennsylvania, 464, 554; 

fauna, 429; fisheries. 466, 
479; museums, 519; palae- 
ontology, 531, 533; pisci- 
culture, 569 
Penobscot R., 473, 562 
Peatacerotinae, 649 
Peniaprion, 650 
Pentapus, 650 
Pepin, Lake, 428 
Pepsin, 365, 403 
P4rak, 438 

Perea, 648; aestivation,.363; 
angling for, 371; in a- 
quaria. 375; color, 393; 
scales, 402; parasites of, 
404, 545, 546; embry- 
ology, 411, 414; eye, 

418; glue. 466; variation, 
491, 648; habits, 499; 
hermaphroditism, 504; 
hybrid, 507; ner\'o\is sys- 
tem, 522; introduction, 
559, 569; culture, 564, 
568 ; breeding habits, 576 ; 
spawning, 577; sound, 
595; spinal cord, 596; 
teratology, 603, 604. 605 
Percaglobulin, 528 
Percolates, 558, 570, 649 
Percesoces, 645, 646; an- 
atomy, 370; in aquaria, 
379; embryology, 415; 
ova and larv'ae, 572; 
breeding habits, 576; 
skeleton, 589 . 

Perch — see Perea; Climb- 
ing Perch — see Anahas 
Percidae, 375, 587, 593, 647. 
648 

Perciformes, 647-663; an- 


atomy, 369; embryology, 
414, 415; habits, 499; 
ova and larvse, 572; tax- 
onomy, 647 
Percina, 576, 610 
Percinae, 647 
Percoidea, 404, 511 
Percopsidae, 590, 643 
Periblast, 411 
Peribranchial cavity, 584 
Pericardium, 503 
Perichondrium, 588 
Perichromatin, 407 
Periodicals, 348 f. 
Periophthalmus, in aquaria, 
374; habits. 382. 499; 
eye, 418; locomotion, 
461, 513; respiration, 

584 ; taxonomy, 657 
Periotic capsules, 380 
Periscopism, 419 
Perisiedion, 599 
Peritoneum, 393, 503, 610; 
peritoneal canals, 361, 
362, 608, 609; color, 510 
Peritonitis. 545 
Perledo, 535 
Perm Govt., 451 
Permian fossil fishes, 533, 


534 

Pernambuco, 537 
Pernau R., 464 
P^ronne, 537 
Persia, 438, 480, 537, 641 
Peru. 516; fauna, 405, 435; 

fisheries, 479 
Perugia, Lake, 448 
Pestis rubra anguillarum, 

548 

Petalodontid®, 618 
Petalosoma, 376 
Petalurichthys, 376 
Peter the Great Bay, 438 

Peterborough. England, 5dO 


sius, 377 
eriani, Mus., 5D 

■ — see St. Peters- 



nyzon, abdominaj 
.g 362; ” salivary 
id. 365: intestine, 365; 
tomy, 368; in aquaria, 
auditory 

; blood, 383, 38 , 
n, 385, 387: circvd^ 
system, 389, 390, 

xanthochroism. 
;ition, 397; emb^- 
y, 410, 411.412.413, 
eve 418. 419; caudal 

.ton, 459, 575 603: 
50d, 465; t^te buds, 
head, ,500, 502. 

oaphroditism, 

ermis.510:hver.5l2 

:ations. 513 515. 

cles, 519. 520, 521, 

ous system. 622, 523, 

625. 527; otoliths, 
oogenesis, 529; pan- 
g, 543: 

is. 546; predatory 
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habits, 559; culture. 569; 
regeneration, 575; breed- 
ing habits. 576. 577. 579; 
respiration, 583; gills, 
585, 602; skull, 592; 

sperm, 596; spinal cord, 
596; spleen, 596; double 
monstrosities, 604; thy- 
mus glands. 605; thjToid 
gland. 606; excretory or- 
gans, 608; variation, 610; 
vertebral column, 611; 
visceral skeleton, 612; 
natural histor>-. 616; lar- 
val stage — see Ammo- 
coete^i 

Petromyzontes. 616 
Petromyzontidce, 616; an- 
atomy, 368; brain, 385, 
387 

Petschora R. — see Pe- 
chora R. 

Phajochrome tissue, 508 
Pkago, 377 
Phagocytosis. 384 
Phalloceros, 370 
Phalloptychus, 376 
Phallostethua, 369. 582. 643 
Pharyngognathi. 5H8. 647 
Pharj nx. 366, 397, 520, 527, 
584, 605 — see also Vis- 
ceral clefts, 613 
Philadelphia. 466, 519 
Philichthyidffi (parasites), 
544 

Philippine Is., fauna, 457, 
574; economic products, 
464, 466; fisheries, 488; 
fishes introduced. 556, 
559; pisciculture, 571 
Philothion, 403 
Philypnus, 657 
PhlycttBnaspis, 665 
Pholidida?, 660 
Pholidosteus, 605 
PholU, 414. 583. 660; nests. 
579 

Phosphate beds, 540 
Phosphoglycoprotein, 528 
Phosphorescence, 513 — see 
also Luminosity 
Photaxis, 382 
Photobltpharon, 513, 514 
Photography, 601 
Phototropism. 382 
Phoxinus, 636; in aquaria, 
378; color, 392. 394; fins, 
461, 603; habits, 499, re- 
production, 576. 577 
Phractolaemidse, 594 
PhractoUemus, 379 
Phreatobius, 382 
PhycU, 493. 572 
Phylogeny — see Evolution 
Physiology, 384, 386, 661- 
663 

Physoclisti, 364 
Physometer, 600, 601 
Physostomi, 364, 511, 588, 
025 

Piahuca, 399 
Piako R., 457 


Pianico, 542 
Piauhv, 433 
Piballes.” 389 
Pickerel, angling, 371, 488; 
embryology, 409; vo- 
racity. 559, 575 — see 

also EfiOT 
Pickling fish. 400 
Piedmont. 448 
Piedra, 568 

Piel-in-Harrow, 462, 469, 
561 

“ Pietra Leceese.” 541 
Pietraroja, 538 
Pigment — see Coloration 
Pike — see Esox 
Pike-porch — see Stizostc- 
dion 

Pilchard — see Clupca pil~ 
charduH 

Pilot Fish — see Xaucrates 
“ Pilzkrankheit,” 550 
Pimclodus, 378, 380, 637 

Pirnilometopori, 587 
Pinu pboles, 610. 036 
Pineaiis (Pineal body), 3SG, 
387 

Pinkus’s ner\'e. 526 
Pinol('U!>. 378 

Pipefishes — sec Syngnath- 
idie 

Piranhas — see Serrasal- 
monina; 

Pirate Perch — see Aphre- 
doderus 
Piratinga, 573 
Piscatory* eclogues. 371 
Pisces. 368 f.. 616 f. 
Pisciculture, 409. 410, 

459. 464. 470. 482, 663- 
671, 595; publications, 
348. 476; hybrids. 505- 
507; by fishes. 560-564; 
by countries. 564-571 
Pithecanthropus strata, 542 
Pitt R., 554 
Pittsburgh. 519 
Pituitar>' body — see Hy- 
pophysis. 387 
Placenta, 581 
Placodormi. 592, 666 
Placoid elements, 397 f., 
522 

Placoidei. 399 
Plagiostomi, 388. 465, 513, 
544, 550. 574. 586, 

601,617-621; abdominal 
pores. 362; intestine. 367, 
390; anatomy, 368; brain, 
385, 387 ; circulation, 391, 
392; symbiosis. 395; den- 
tition, 397, 398, 477 ; 

fossil forms, 397, 398, 
461. 530. 617-621; der- 
mal skeleton, 400, 402, 
465; embryology, 414; 
fins, 460 f.; catching, 490; 
food, 492; size, 498; 
heart, 502; locomotion, 
512; migrations, 515; 
muscles, 520; nerv’es, 522; 
reproduction and excre- 


tion. 628, 580, 581, 595, 
608; in fresh-water, 552; 
voracity, 574; jaws, 592; 
skull. 593; spinal cord, 
596: suprarenals. 597; as 
Jonah’s whale. 605; vis- 
ceral skeleton, 612, 613 
Plagusinse — see Soleina^ 
Plagyodun — see Alepido- 
sanrus, 642 

Plaice — see Pleuronectes 
plalcssd 

Planktonic Fauna, 671, 

672; adaptations. 362; as 
food of fishes, 492, 555 
Planting — see Piseieulture 
Plants, poisonous. 489, 490; 
fish-eating, 559; for fish 
ponds, 560 

Platelets (blood). 384 
Plates — see Iconography 
Plattensee — see Balaton 

Platurus, 393 
Platyceplialidae. 658 
Platyglossus, 394; taxon- 
onu', 651 

Platyholminthcs (para- 
sites), 545 

PhityjMEcilus, 376. 392, 506 
Platysornidae, 622 
Plecoglossus, 559 
Plecostomus, 378 
Plectognathi. 661, 662; air- 
bladder, 364; intestine, 
360; anatomy, 370; in 
aquaria, 379; circulatory 
system, 389; scales, '402; 
muscles, 520; bone cells 
lacking, 588; skeleton, 
590; skull, 594; taxon- 
omy, 661 

Pleclorhynchus, 650 
Pleistocene fossil fishes, 542 
Pleuracanthidae, 616 
Pleuraranthus, 461, 581 
Pleurogramrna, 460 
Pleuronectes cynoglossus, 

653, 654 

pleuronectes jlcsus, 663; 
memory, 382; scales, 402, 
602; fisheries, 471; static 
sense, 501; hybrids, 506; 
fins. 603; taxonomy, 610, 
656; eye. 655 

Pleuronectes limnnda, 506, 
663; eye. 603. 655 
Pleuronectes microcephalus, 

653 

Pleuronectes platessa, 499, 
527. 575, 586, 663; 

morpholog>\ 369; in a- 
quaria, 375; eggs and 
larvae, 382, 576,. 664; 

circulation, 392; colora- 
tion, 394. 664; scales, 
402; eye, 418, 655; cul- 
ture, 464, 470, 556, 559, 
661, 565, 568. 570; fish- 
eries, 471; food of, 492; 
hybrids. 606; diseases, 
548; fins, 575, 603; 
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spawning?, 577, 664; res- 
piration, 584; skeleton, 
590; migrations, 656; 
taxonomy, 656, 657 
Pleuronectidae, 653-657 ; 
air-bladder. 364; develop- 
ment, 364, 496, 497, 664, 
655; intestine. 366; 
morphology, 369; circu- 
latory system, 391 ; scales, 
399; ambicoioration, 394, 
664; eye, 419, 666; fins, 
458, 601, 603; fisheries, 
471; food of, 492; hy- 
brids, 506; culture, 661, 
570; spawning, 577, 664; 
respiration, 584; skull, 
593; spinal cord, 596; 
distribution, 655; migra- 
tions, 656; phylogeny, 
656; taxonomy, 656 
Pleuronichthys, 657 
Pleuropter>'gii, 616 ^ 

Plexus ophthalmicus, 526 
Pliocene fossil fishes, 542 
Ploner See, 447, 559 
Plotosus, 415, 573, 606 
Plummers I., 428 
Plunging buckets, 555 
Plymouth, 441, 469, 481, 
571 

“ Pockenkrankheit,” 549 
Pocotaligo R., 430 
Podatellidac, 660 
Podsused, 541 
Pcecilia, 643; in aquaria, 
376, 377; color, 392; 

embr>’ology, 415; hybrid, 
506 

Pceciliidfle, 404, 582, 586, 
642 — see also Cyprino- 
dontidce 
Pceciliinffi, 643 
Poecilohrycon, 377 
Pogonias, 595; taxonomy, 
650 

Pogonocharax, 634 

Poisonous Fishes, 393, 
404, 672 -574 

Poisons (plant), 489, 552, 
553 

Poitiers. 536 
Pola, 537 

Poland, 450, 486, 568 
Pollack — see Gadua pol- 
lachius 

Pollution, 464 
Polperro, 533 

Polyncanihus, 364, 375, 414, 
547, 585, 586, 602, 661 
Polycentropsis, 374 
Polycentrus, 374 
Polychromism, 394 
Polyembryony, 409 
Polygonum (poisonous 

plant), 489 
PolymixidiE, 590 
Polymorphism, 416 
Polynemidae, 645 
Polynemus, 466 
Polynesia, 456 
Pclyodon, 623; abdominal 


pores, 362; anatomy, 
369; blood, 383, 384; 
circulatory system, 390, 
391; scales, 401; embry- 
ology, 414; fins, 460, 461; 
roe as caviar. 474; size, 
498; heart, 502; lateral 
line, 511; muscles, 520; 
nerves, 522; breeding, 
576; ribs, 586; skeleton, 
589; skull, 593; tactile 
organs, 599; branchial 
arches, 613 
PolyodontidtE, 623 
Polypterid®, 622 
Polypterus, 401, 417, 461, 
511, 622; abdominal 

pores, 362; adhesive or- 
gans, 363; air-bladder, 
364; anatomy, 369; aud- 
itory organs, 380; circu- 
lation, 390. 391; embry- 
ology, 411, 414; nen'ous 
system, 523; olfactory 
organs, 527; respiration, 
584, 585; skull. 593; 

taxonomy, 622 
Polyspermy, 410 
Polzberg, 534 
Pomacanthus, 393 
Pomacentrid®. 651 
Pomadasys, 650 
Pomatomin®, 649 
Pomatomus, 498, 572, 649; 
habits, 499; migrations, 
516; spawning, 577; skull, 
593 

Pomerania, 462 
Pomfret — see Brama 
Pomolobus, 507, 515, 627, 
628 

Pomotis, 410, 415 
Pomoxys, 373, 556; P, an- 
nularis, 516, 564 
Pompano — see Trachyna- 
tus 

Pond culture, 560 f. 
Pondicherry Beds. 537 
Ponta Delgada, 518 
Ponte, 540 
Ponte Nuovo. 539 
Pontine marshes, 448 
Pontpierre. 535 
Poopo, Lake, 433 
Popular works, 495 
Porbeagle Shark — see 

Lamna 

Porcupine Fishes — see 

Diodontid® 

Pori abdominales, 361, 608 
Porichthys, 513, 514, 579 
Poronotus, 543 
Port Arthur, 436 
Port Boira, 421 
Port-de-Bouc, 562, 566 
Port Castries, 431 
Port Erin, 469 
Port Jackson, 454 
Port Jackson Shark — see 
Heterodontus 
Port-Vendres, 483 
Poriheu3, 626 


Portishead, 532 
Portland, England, 535 
Porto Bello, N. Z., 470 
Porto Rico, 431, 479 
Portugal, fauna, 396, 449, 
450; fisheries, 474, 486; 
museums, 518; palaon- 
tology, 531, 536, 538, 
539; pisciculture, 568; 
vernacular names, 600 
Posen, 484 

Post-Branchial Body, 674 

Potamotrygon, 368 
Potomac R., 464; fisheries, 
474, 478; shad hatching, 
569 

Pound nets, 463 
Poverty Bay, 457 
Powrie Collection, 518 
Pre-branchial appendages, 
584 

Pre-Linnasan Section, 
204 f. 

Pre-mandibular arches, 613 
Pre-sternum, 550 

Predatory Fishes, 674, 
676 

Pregnancy — see Repro- 
duction. 575 f. 

Premnas, 395 
Prenatal knob, 580 
Preservation, 392. 468, 469 
Pressure perception. 511 
Prevertebral region, 591 
Priacanthin®, 649 
Pribilof Is., 424 
Primitive streak, 412, 413 
Prince Edward I., 425, 476 
“ Princesse Alice,” 396 
Prionodon, 618 
Prionotus, 461, 512, 596, 
taxonomy, 659 
Pristid®, 593, 620 
Pristiophorid®, 620 
Pristiophorus, anatomy, 
368; brain, 385; “saw, 
500; viviparity. 581; vis- 
ceral skeleton, 612 


ipoma, 650 
ipomatid®, 650 

498. 552. 620: 

aw.” 398. 500. 574; 

iparity, 581 

iurus, 

•es. 362; embryology. 
413, 414; nervous 
522: reproduc- 
580; spinal cord, 
excretory organs. 

3US digitiformis 366 
BUS falciformis. oio 
•iegus — see Luvarus 

BUS recti. 603 
,hros. 598, 599, 60b, 

608. 609 




ygia. 461. 603, 620 
ephalon, 385 
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Protein. 528, 595 
Proleocephalus (parasite), 
546 

Prothufnallus, 628 
Protocercy, 459 
Protometamerio skull, 591 
Protoplasm, 410 
pTotoptenis, 625; abdom- 
inal pores. 302: restiva- 
tion, 363; lunK, 304; 
alimentao' canal. 366, 
367; anatonu', 368; in 
aquaria, 373; blood, 383; 
brain. 385; dentition. 
398; scales. 402; embry- 
ology, 411. 414; eye, 418; 
fins, 461, 575, 603: heart, 
502, 503; epidermis. 510; 
inuscle.s, 520; nervous 
system, 522, 523, 524, 
526; pancreas. 543; para- 
sites, 545; j)elvi(* girdle, 
551 ; breeding habits, 576, 
579; gills. 585; skull, 593; 
suprarenaLs. 59S; uriim- 
genital system. 007. 608; 
visceral skeleton. 612 
Proto^phyrivnn, 624 
Protospondyli. 612 
Prototroctea, 410. 641 
Protozoan parasites, 548, 
549 

Provence, 445 
Prussia, fauna. 446. 447; 
fisheries, 483. 484: palae- 
ontology, 531, 535, 530, 
537, 539, 540, 541: pisci- 
culture, 567 
Pruth R., 439. 440 
Prymnothomis, 042 
Psanimodontida*. 618 
Psurnmostoidai. 663 
Psammosleun, 401 
Psephurus, 398, 623 
Psetta — see lihomhus 
Psettus. 375 
Pseudamnion. 581 
Pseudo-copulation, 576, 
577 

Pseudo-sternum, 550, 551 
Pseudobranchiip. 585 
Pseudobranchial arteries, 
390 

Pseudochalceus, 377 
Pseudochrornidida^, 649 
Pseufiocorynoporna, 377 
Pseudolabrus, 651 
Paeudoscaphirhynchus — see 
Scaphirhynchus 
Pseudotriakijs, 589. 618 
Paeudoxiphophorus, 377 
Psorosperms (parasites), 
549 

Psychrolutca, 658 
PteraspidiE, 401, 663 
Pteraspis, 401, 663 
Pterichthya, 664 
Ptfrroia, 573 
PteToUbiaa, 643 
Pterophryne, 393, .577, 596, 
661 

Pterophyllum, 374, 587 


Pteroplatea, 581 
Pierycotnbus, 653 
Pter\'giophores. 457, 458 
Ptyrhochromis, 587, 651 
P(ychodus, 621 
Ptyctodontidae. 621 
Pfyetodus, 621 
Putter'.? theory' of nutrition, 
55 1 

Puffer Fishes — .see Tetro- 
dontid-.e 
Puffin I., 469 
PuV'head. 604 
Puget Sound, 430. 479 
I’unta Arenas. 431 
Pupil. 419 

Purb<M-k formation, 535 
Purge-fish — sec Ruvetius 
Purine. 528. .595 
Purpura (yprinonim, 548 
Purring (lourami — see 
('(t-nops 

Purse seine. 463 
Putea\ix. 539 
Putrefaetinn. 469. 471 
Puy-en-\'elay. 540 
Pycnodr)ntida*, 398, 623 
Pygidiidu’, 546 
Pyoidiu/n, 435 
Pygornely, 603 
Pygoatciia, 644 
Pyloric cicca. 306. 549, 603 
Pyramid Lake. 428 
Pyrrbuliua, 377. 634 

Quasr-el-Sagha Beds, 538 
Queen ('harlotte I., 424 
Queenland, fauna. 454; 
fisheries, 488; fishing 
method.s, 491; museum, 
517; palajontology, 538; 
pisciculture, 566, 570 
Quillan, 566 

Racalmuto. 541 
Rnchicentron — see Rhachi” 
centron 

Racine R.. 516 
Radials, 417, 458. 461 
Radiation — see Luminosity 
Radiographs. 601 
Radium. 409, 410, 553, 595 
Radoboj. 541 
Raflies Mus., 517 
“ Rafts” of eggs, 571 
” Rag-fishes ” — see Icos- 
tidiB 

Ragusa, 541 

Raia, 360. 394. 461, 492, 
520, 584 , 620; anatomy, 
368; circulatory' system, 
390, 391, 392; sex. 398, 
504, 586; electricity, 406, 
407; embiy ology, 409 f.; 
larval forms, 459; fins, 
460; nerv’es, 522, 524; 
ova, 528; reproduction, 
680; supra’-enals. 599; 
teratology, 602, 603, 607, 
608; thymus glands, 605; 
notochord. 611; visceral 
skeleton, 612 


Raiatea, 457 
Raibl. 534 
Raiidtr, 620 
Rains of Fishes, 575 
Rfimeswarani L, 436 
Ramri L, 539 
Rangoon, 436, 542 
Raniaps, 572, 647 
Rnmatii'i, 370. 622 
Rappahannock H.. 479 
Rarotonga. 456 
Rnshora, 378. 576. 587 
Rdshorichthys. 378 
Rathke’s pocket, 387 
Kathlin I., 443 
Ratisbon. 536, 537 
Rattles. 488 
Ravenna, 518 
Rays — see Batoidei 
liecapitulation. 413, 415 f. 
Reces.sus orbital is, 419 
Reetuin, 366, 603 
Rectus abdominis muscle, 
521 

” Red cod.” 469 

Red corpuscles, 383 

Red Crag, 542 

Red-eye — see Leuciacus 

Red glands, 363 

Red Orfe, 564 

Red R.. 427 

Red Sea. fauna. 405, 421, 
423; fisheries, 475 
Red Snapper — sec Lu- 
( ion us 

Refrigeration. 469 
Refuse, pollution by. 404 
Reyolecus, 660; intestine. 
306; anatomy, 369; para- 
sites. 543: skeleton, 590; 
skull, 593: as sea serpent, 
660 

Regeneration, 401. 412, 
510, 575 

'■ Reindeer period.” 379 
Reissner s fvbc'r, 524 
Religion — see Theology 
Rrmora, 667 ; adhesive disk, 
362; symbiosis. 395; fins, 
459; use in fishing. 490; 
size. 498; shipholder 
myth, 521; parasites. 544 
Renaissance literature, 505 
Renal mycosis. 547 
Renal organs, 391, 598, 606, 
607 

Reposiloriurn \'alentini- 
anuni, 518 

Reproduction, 675-582; 

copulation. 400, 401, 576. 
577, 580, 581; vivipariiv, 
409, 506, 595, 680-582; 
breeding and spawning, 
496, 497, 515, 577, 578; 
oviparity, 506, 580, 595; 
reproductive elements, 
528, 595, 596; parental 
care. 578-580; ovovivi- 
parity, 580; taxonomic 
value, 599; reproductive 
organs. 603, 604, 608, 
607, 609 
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Respiration, 509, 553, 

582-684, 601 

Respiratory Organs, 3S4, 
510, 521, 584, 686; laby- 
rinthiform organs, 385 
Restigouche R., 569 
Resuscitation, 602 
Rethel, 537, 539 
Retia mirabilia, 363, 385, 
390 

Reticular tissues, 587, 588 
Retina, 419 — see also Eye 
Retournemer, 566 
Reiroclua, 651 
Reunion I., 437, 557 
Reuss R., 452, 569 
Reval, 450, 516 
Revilia Gigedo Is., 432 
Reynivellir, 567 
Rhabdocoels (parasites) , 
545 

Rhabdofario, 628 
Rhachicentridae, 652 
Rhachicentron, 652 
RhadinichthySt 380 
Rhffitics, 534, 535 
Rhamdia, 378 
Rhamphickthys, 378 
Rheims, 539 
Rheotaxis, 382 
Rheotropism, 382, 595, 613 
Rhina, 581, 608 
Rhine R., 464, 516; fauna, 
446, 447; fisheries, 483; 
pisciculture, 566 
Rhinelepia, 369 
Rhineodon, 619; dentition, 
398; food of, 492; size, 
498; habits, 499; bran- 
chial arches, 613 
Rhinichtkys, 378, 579 
Rhinidse, 362 
RhinobatidfiD, 620 
Rhinobatus, 581 
Rhinodontidse, 619 
Rhinoptera, 582, 602 
Rhizodontid®, 622 
Rhode Island, 469, 516; 
fauna, 430; fisheries, 479; 
pisciculture, 569 
Rhodesia, 423 
Rhodens, 636; in aquaria, 
378; hybrid of, 506; incu- 
bation, 578; alleged vivi- 
parity, 582; vertebral 
column, 612 
Rhomboidal plates, 402 
Rhomboidichthys, 587 ; eggs 
and larv'ffi, 654 
Rhombus, 393, 494, 527, 
653, 664; hybrids, 506; 
culture, 562, 566; eye, 
655 

Rhdne R.. 445, 483, 548 
Rhynchostomid® (para- 
sites), 545 
Rhypticus, 649 
Riacho Doce, 539 
Bibs of Fishes, 585, 586; 
origin, 417; association 
with sternum, 551; ho- 
mologies, 591 


Richardson Lake, 428 

Richmond, 538 

Riechelsdorf, 534 

Riga, Gulf of, 450 

Rigidity, 512 

Rikitea, 456 

Rio del Altar, 432 

Rio Arasuahy, 433 

Rio Benito, 538 

Rio Blanco, 432 

Rio Cauca, 434 

Rio Cheneche, 434 

Rio Conchos, 432 

Rio Cubatao, 434 

Rio Daule, 434 

Rio Esmeraldas, 434 

Rio Grande, 432 

Rio Grande do Sul, 434 

Rio Guayas, 434 

Rio Huallaga, 435 

Rio Iguasu, 433, 434 

Rio Iporanga, 434 

Rio Itapocfi, 434 

Rio de Janeiro, 433, 434, 
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Rio Jurua, 433 

Rio Lerma, 432 

Rio Maecuru, 531 

Rio Meta, 434, 435 

Rio Mucury, 433 

Rio Napo, 434 

Rio Negro, 433, 508 

Rio Oro, 540 

Rio Panuco, 432 

Rio Piracicaba, 434 

Rio de la Plata, 433, 516 

Rio Presidio, 432 

Rio Preto, 433 

Rio San Francisco, 434 

Rio Soto la Marina, 432 

Rio Tuy, 435 

Rio Ucayali, 435 

Rio Urubamba, 435 

Rio das Velhas, 433 

Rio Verde, 432 

Rio Vinces, 434 

Rio Yaqui, 432 

Rio Xingu, 433 

Riou Linga Archip., 456 

Rissola, 500 

Riu-Kiu Is., 438 

Riviera (Italian), 516 

Rivulus, 377, 643 

Roach — see Leuciscua 

Roanoke R., 569 

Roath Park hatchery, 565 

Roccus, 371, 507. 604, 649; 

embryology, 415; culture, 

558, 559, 663, 569 
Rock Bass — see AmbUn 

4 

pliles 

Rockfish — see Sebastodea 
Rockhampton, 454 
Rockling — see MoieUa 
Rockmills hatchery, 565 
Rodriguez I., 437 
Rods. 488. 498 
Roe — see Ova and Ovum 
Roeboides, 378 
Romhild, 535 
Rontgen rays, 601 
“ Rbthel ” — see Salvelinua 


“ Rogue.” 473, 488 
Rogue R., 569 
Rohon-Beard cells, 596 
” Rolled roe,” 574 
Rolling Downs formation, 
538 

Romans (ancient), 488, 
504, 505, 514, 521, 605; 
fisheries, 462 ; piscicul- 
ture, 554, 567 
Rome, 463, 518 
Rondeletiid®, 642 
Roosen process, 468 
Rosans, 537 
Rosario, 432 
Rosefish — see Sebaatea 
Rosignano, 541 
Rostock, 531 
Rotator, 554 

” Rote Beulenkrankheit,” 
547 

” Rotseuche,” 548 
Rotti I., 456 
Rouergue, 444 
Rouffach, 540 
Roumania — see Rumania 
Roundworms, 544, 646 
Rudd — see Leuciscua 
Rudolf, Lake, 421 
Riidersdorf, 535 
Riigen 1., 446, 484 
Ruhr R., 464 
Rukwa Lake, 421 
Rumania, 450, 486, 539, 
540 

Rumination, 492 
Rumpf Collection, 518 
Rupelian stage, 540 
Russia, 464, 507, 516, 548; 
fauna, 438, 439, 450; 
fisheries, 467, 470, 473, 
474, 486, 487; museums, 
518, 519; palffiontology, 
531, 532, 533, 534, 536, 
538, 540, 541; piscicul- 
ture, 563, 668 
Russian Central Asia, 438 
Russian method of fertiliza- 
tion, 555 
Russian R., 426 
RuiUua, 389, 504, 505, 506, 

taxonomy, 636 
Ruvettna, oil of, 466, 014, 
habits. 499; skuU. 593, 
mode of capture, 652 
Rye, 442 



’anchua, 370, 378, 


haryngid®, 0*41 

js endolymphaticus, 

paravertebralis, 391 
vasculosua, 387 
lento R.. 426, 464, 

474. 558 
:analchen,” 389 
w Bay. 428 
form structure, 362, 

lay R.i 425 
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Sahara Desert, artesian well 
fauna, 406, 423; palceon- 
tology, 536, 540 
Saibling — see Sulvelinus 
SailOshes — see Histio- 
phoridse 

Saint-Amand, 536 
St. Andrews. 443. 469 
St. Bartholomew I., 431 
St. Cassian Beds, 534 
St. Catherine, 425 
St. Christopher I., 431 
St. Clair Lake. 42b 
St. Clair R.. 563 
St. Croix, Virgin Is., 431 
St. Eustatius I., 431 
St. George's Bank, 424, 
425: cod fisheries, 476 
Saint-Grout, Lac, 566 
Saint-Jean Lake, 425 
St. John R., Canada. 424 
St. John’s R., Florida, 426, 
478 

St. Just, 539 
St. Helena I.. 420 
St. Lawrence Reservation, 
N. y., 569 

St. Lawrence R.. 425, 476 
St. Louis. 466. 569 
St. Lucia, 431 
St. Margaret's Bay, 425 
St. Martin 1., 431 
St. Paul I.. 437 
St. Paul’s R., 422 
St. Petersburg, 450. 463, 
467; museums, 518 
St. Pierre I.. 424 
St. Thomas 1.. 422 
St. Thomas I., V’irgin Is., 
431 

Saint - Vaast - La - Hougue, 
445. 470. 562, 566 
St. V'^al6ry -sur-Soinme, 562 
St. Vincent, 431 
St. Vincent’s Gulf, 453 
Sakhalin I., 439, 480 
SalanginiE. 633 , 

Salinity of water, 552 
Salivary glands, 365 
Salmine, 595 

Salmo, 628-630; brain, 385; 
skin, 509, ,510; supra- 
renals. 598; visceral skele- 
ton, 612 — see also Sal- 
mon, and Trout 
Salmon, 516, 575, 606, 629, 
630, 631. 632; fins. 461; 
as food. 465; fisheries, 
473, 476. 478, 479; ner- 
vou.s system. 522; pan- 
creas, 542; parasites, 543; 
culture. 552, 554; sex- 
ratio, 586: skeleton, 589; 
spleen, 595, 597; At- 

lantic Salmon, 629; Pa- 
cific Salmon, 630, 631; 
reproduction, 630, 631, 
632; migrations, 631 
Salmonidie, 628-634; al>- 
dominal pores. .361 ; anat- 
omy. 369; angling. 371. 
443; blood, 383; color, 


388, 394, 551; muscles, 
388. 519. 520; circula- 
tion, 389; dentition, 399; 
embryology. 410. 411, 

413, 529, 628; fins. 45s, 
461; culture, 464, 505, 
555, 662, 565, 566, 567, 
568. 569; growth, 496. 
497; heart, 502; her- 
maphroditism. 504; hy- 
brids, 506, 507; disease.-?, 
547, 548; introduction, 
557, 558, 570: .'ikull, 692, 
594; teratology, 603, 604; 
reproduction, 609. 610, 
631. 632; vertebral 

column, 612; distribution, 
628; fo.ssil forms, 62S; 
taxonomy, 628 
Salmoninie, 628 6.32 
Salmoporca' — see Percop- 
sida*. 590, 643 
Salt Lake, 569 
Salt lak«*s, 406 
Salt Range, India. 533 
Salting fish. 469, 471 
.Salvador. 432 

Sahflinns. 631 ; hybrids, 
507; introduction, 558 — 
sec* also Trout 
Salza<*li R.. 440 
Salzburg. 440, 517, 534, 565 
Samland. 539 
Samlet, 629 

Samoan Is., fauna, 456; 
fisheries. 488; vernacular 
names. 600 

San Diego. 426, 469, 576 
San Francisco, 426, 468, 
558 

Sai» Giovanni. 542 
San Ignacio. 432 
San Joatjuin R.. 426 
San Juan Is.. 430 
San Juan R.. 434 
San Marcos, 569 
San Marino. 541 
Sand-darter — see Ammo- 
crypt a 

Sand-eel — see Arnmodytes 
Sandalwood I.. 456 
Sander — see Lucioperca 
Sandfort. 567 

Sandwich Is., 454 — see 
also Hawaiian Is. 

Sangir Is.. 456 
Sanguinicola (parasite), 545 
Sankuru R., 422 
Santa-.\na R.. 426 
Santa Barbara I., 426 
Santa Catalina I., 426 
Santa Cathariiia I., 433, 
434 

Santa Cruz, 431 
Santiago. 519 
Santo Domingo, 431, 538 
Saa Paulo. 434, 538 
Saona I., 431 
Saparua I., 455 
Sapayo, 434 

Sapindus (poisonous jjlant), 
489 


Saprolegnia (fungus), 548, 
550 

Sarajevo, 538 
Saratov', 451. 470 
Sarcodaces, .362, 570 
Sarda — see O'ymno.sorda 
Sardine, 404, 547, 627; ern- 
brvologv, 415; fi.sheries, 
473, 474, 488, 602; bait, 
473: food, 493: ova and 
larvir. 572; spawning. 
577: adult form — seo('lu- 
prn pilchurdufi 
Sardinia, 451, 485. 540, 541 
Sargassuni-fish — see Pte- 
rophryrie 

Sarga.'«sum weed. 579 
iSaryus, 375, 397, 504, 604, 
6.50 

Sarkine, 595 
Sarnensee, 4.5.3. 4S7 
Sary-su R.. 438 
Saticats. 541 
Sauer R.. 448 
Saurenchelys. .369 
Saiiriplerutt, 550 
Saurodontidaj, 626 
Saunis. 415 
Savi's vesicle. 511 
“ Saw,” 398, 500, 574 
Sawdust pollution, 464 
Sawfishes — see Prislio- 
phorua and Priatis 
Scabhardfish — see Trick- 
inrus 

Scales. 398, 399, 400 f.. 458, 
461: guanin, 465; age de- 
termined by, 496, 407; 
lateral line. 524; fo.ssil, 
543; di.seases of, 548; 
regeneration. 575; ab- 
normal. 602; variation, 
610 

Scandinavia, 508 — see also 
Denmark, Norway, and 
Swed(*n 

Sea pa n ork ynchus — see 3/ it- 
sukurinu, 385. 619 
Scaphaapia, 663 — see also 
Cyathaspis 

Scaphirhynchus, 369, 461, 
551, 623 

Scapula*. 496, 550 
Scarborough, 442, 481 
Scardinius, 50.3, 506 
Scardinopsis, 506 
ScaridiB, 399, 661 
Scarus, rumination, 365, 
492; frontal gibbosity, 
587 

Scatophagus, 373, 650 
Scaumenao Bay, 531 
Schedophilus, 646 
Schizothorax, 365, 510 
Schleswig-Holstein, 446, 
447. 484, 567 
Schleusingen, 567 
.Schlewcke, 539 
.Schlotheim, 535 
Schoodic Lukes, 427 
Schools, fisheries, 462 
Schuppenstraubung," 548 
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Schuylkill Fishing Com- 
pany, 479 
Schuylkill R., 429 
Scicena, 369 

ScifEnidffi, 364, 402, 595; 

taxonomy, 649 
Scilly Is., 441, 481, 516 
Scio I., 439 
Sclera, 420 
Scleroblast, 458, 588 
Sclerodermi, 402, 661 , 662 
Sclerognathus, 604 
Scleromeres, 591 
Scleropages, 369, 580 
Scleroparei, 657 - 669 ; anat- 
omy, 369; embryology, 
415; habits. 499; ova 
and larv®, 572; skeleton, 
590 

Sclerotomes, 591 
Scoliodon, 581 
Scolopsis, 650 

Scomber, 499, 595, 662 ; 
eye, 418; fisheries, 472; 
food of, 492, 493; growth 
and age, 497; head, 500; 
hermaphroditism, 504 ; 
migrations, 516; nerves, 
524, 526; ova and larvae, 
572; skull, 593; variation, 
610 

Scomberomorus, fisheries, 
472, 662 ; culture, 563, 
570; taxonomy, 652 
Scombresocidae, 362, 582, 

646 

Scombresox, 572 
Scombridae, 590, 647, 652 
Scombriformes, 661-653; 
anatomy, 369; embryol- 
ogy, 415; habits, 499; 
ova and lar\'8e, 572; 
skeleton, 590; taxonomy, 
651 

Scombrocottus — see Ano- 
plopoma, 658 
Scombron, 595 
Scopelidse, 401, 642 ; ova 
and larv'ae, 571, 572 
Scopelus, luminosity, 513, 
514; skull, 593; taxon- 
omy and distribution, 
642; larval form — see 
Stylophthalmoides 
Scorpcena, 658 
Scorpcenichihys, 391 
Scorpcenidae, 405, 582, 657 - 
668 ; poison apparatus, 
573 

Scorpionfish — see Scor~ 

PCBTICL 

Scotland, 498, 507, 548, 
603 ; Scottish-Norwegian 
land bridge, 405, 443; 
fauna, 443; fisheries, 
463, 467, 468, 469, 471, 
472, 473, 474, 481 , 482 ; 
palaeontology, 531, 532; 
pisciculture, 565; plank- 
ton surv’eys, 571 
Sculpins — see Cottidae 
Scup — see Stenotomus 


Scylliidae, 618 
Scylliorhininae, 618 
Scyllium, 362, 403, 499; 
intestine, 366; blood, 
383; brain, 385, 387, 388; 
circulatory system, 389, 
390, 391; embryologv, 
389, 411, 413, 414; in 
aquarium, 409; hermaph- 
roditism, 504; nerves, 
523, 524, 525; ova, 528; 
reproduction, 577, 604; 
suprarenal s, 598 
Scymnus, 385, 414, 523, 
581, 608. 620 

Sea Bass — see Centro- 
pristis 

Sea-horse — see Hippo- 
campus 

.Sea Robin — see Prionolus 
Sea-serpent, 521, 660 
Sea Snail — seeLiparis 
Seals — see Heraldry, 521 
Seba Museum, 518 
Sebastes, 529, 582, 609, 668 
Sebastodes, 593, 658 
Sebastolobus, 590 
Secretory organs, 388, 509, 
510, 578. 597 
Seeberg, 447 
Seefeld, 534 

Segmental duct — see Pro- 
nephros 

Segmentation, 410 ; skele- 
tal, 591; skull, 591; seg- 
mental bodies, 597; su- 
prarenals, 598; meristic 
variation, 610; cartilagi- 
nous, 61 1 

Seifhennersdorf, 540 
Seine R., 445, 654 
Seines, 463 

Selache — see Cetorhinus 
Selachii, 617 - 620 ; abdomi- 
nal pores, 361; air-blad- 
der, 363; adenoid organ, 
365; intestine, 366; anat- 
omy, 368; blood, 383; 
brain, 385; circulation, 
389, 390, 391; distribu- 
tion, 405, 617 ; embryol- 
ogy, 410, 411, 412, 414, 
581; eve, 418, 419; tail, 
459, 460; fins, 460, 461; 
habits, 499; head, 500; 
heart, 502, 503; her- 

maphroditism, 504; fossil 
forms, 508, 617 ; skin, 
510; lateral line, 511; 
liver, 512, 580; luminous 
organs, 514; museum ex- 
hibits, 518, 519; muscles, 
520; nerves, 522, 523, 
525, 526; olfactory or- 
gans, 527; ova, 528; 
pathology, 547 ; physiol- 
ogy', 553; reproduction, 
577; gills, 585. 613: skele- 
ton, 588; skull, 591, 592, 
593; spermatogenesis, 
596; spinal cord, 596; 
spleen, 596, 597 ; thymus 


glands, 605; thyroid 
gland, 606; urinogenital 
system, 607, 608; verte- 
bral column, 611; vis- 
ceral skeleton, 612; tax- 
onomy, 617 
Selborne, 441 
Selection, 415 
Selene, 375 
Selenichthyes, 644 
Semao I., 456 
Sembach, 567 
Semicircular canals, 380, 
501 

Semicossypkus, 587 
Seminal vesicles, 609 
Semionotidse, 623 
Semionoius, 623 
Semoiilus, 576, 579, 636 
Sempacher See, 453, 487 
Senckenberg, 518 
Sendenhorst, 537 
Seneca Creek, 428 
Senegal, fauna, 423; fish- 
eries, 475; paleontology, 
53S 

Senigallia, 541 
Senonian series, 537 
Senses and Sense Organs, 
511, 522, 586 ; in deep- 
sea fishes, 396; heanng. 
501, 502; smell, 594; 

taste, 599; touch, 599; 
vision, 613, 614 
Septicemia, 548 
Serbia, 451, 490 
Sergipe, 537 
Seriola, 395 

Serosporidia (parasites), 

549 

Serotherapy, 573 
Serous envelope, 366 
“ Serpent’s eyes,” 399 
Serranide, 648 ; in aquaria, 
375; scales, 402 
Serranine, 648, 649 
Serranus, 410, 415, 50.5, 

649 . 

Serrasalmo, in aquaria, o// , 
attacking men, 574 
Serrasalmonine, 634 
Semile, 584 
Sertoli-cells, 59o 


n, 384 

noid articular. 592 

nz, 531 
■n R.. 441 

[a, 519 0/51 

sexual products, 36U 

596; maturity. 362. 

\ 587 ; differences, 39b, 
ermination, 409, 41 , 

I; hermaphroditism. 

504; of hybrids^OS, 

, 507; fish as sjTnboi 

521 

iatio, 686 
al pimorpbwm, 46 

687 

lelles Is., 437 

our I.. 538 
^1 536 
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s'Graveuhage — see The 
Hague, 467, 468 
Shaalsee, 567 

Shad, Allis — see Clupca 
alosa; American — see 
Atom sapidissima; Twait 
— see Cl u pen finta 
Shagreen — see Dermal 
Skeleton 

Shakespeare, fishes in, 504 
Shanghai, 436 
Shari R.. 4J1 

Shark-suckers — see Echc- 
neis and Remora 
Sharks — see Plagiostomi, 
also Selachii 

Sharp-nosed Shark — see 
Scoliodofi 

Sheppy, Isle of, 539 
Shetland Is.. 444, 482 
Shikoku I.. 438 
Shipholder myth. 521 
Shipping eases. 554 
Shock machines, 514 
Siam, 438. 480 
Siberia, fauna, 438; fish- 
eries, 473, 474, 480; mu- 
seums, 517; paljEontol- 
ogy, 542 

Sicily, 516; fauna. 451 ; fish- 
eries. 474. 485; palreon- 
tology. 531, 534, 535, 
540, 541; pisciculture, 

567; vernacular names, 
600 

Sicydium, 499, 057 
Siegsdorf. 540 
Sierra-Leone. 423 
Sierra Nevada Mts.. 493, 
557 

Sig R., 558 * 

Silesia, 440, 447 
Sillaginida*, 649 
Silurian fossil fishes, 398, 
531, 663. G64 

Siluridae, 458, 510, 550, 636, 
637; air-bladder, 364; 
anatomy, 369; in aquaria. 
378; auditorj' organs, 
381; fossil form.s, 388, 
636; habits, 499; lateral 
line, 511; nerves, 524, 
525; parasitic. 546; cul- 
ture, 556, 561; poison 
apparatus, 573; barbels, 

575, 602; reproduction, 

576, 580. 582; r^-spira- 
tion, 583; skeleton, 589; 
skull, 592, 594; sound. 
595; tactile organs, 599; 
urinogenital appendages, 
606 f. 

Silurince, 636 

Silurus, 490. 509, 603, 636; 
stomach, 365; anatomy, 
370; in aquaria, 378; 
color, 394; electricity, 
408; eye, 418; muscles, 
520; nerves, 526; intro- 
duction, 556; pseudo- 
copulation, 576; gills, 
585 


Silver Lake. 429 
Silverside — see Menidia 
Silver!.' coloration, 393 
Simbirsk. 451 
Simenchelyidae, 589 
Simla, 436 
Sinaloa. 432 
Sind. 436 

Singapore. 456, 517 
Sinus tcrnunulis. 389 
Sinus urogenitalis, 362, 391, 
609 

Sinus \'(“iiosvis, 503 
Siphouastiunn , 375. 610 
SipfiOfituma , 411, 415 
.Sitang R., 436 
Siwaliks, 542 

Size, 497. 498. 642 — see 
also Growth 
Skaaren Is.. 444 
Skager Rack. 444, 572 
Skinc. 452, 538 
Skates — see Raiidx 
Skawina R.. 480 
Skeleton, 459, 460, 461, 
493. 518, 687-590, 601, 
612; dermal, 399 f.; 
skull, 590-594; vertebral 
column, 610, 612; vis- 
ceral. 012, 613 
.Skill — sec Integument 
Skull, 368. 416, 418. 550, 
589, 690 694, 612; ab- 
normalities, 604 
Skye, Isle of, 443 
Slavonia, 439 
Slawanka. 532 
Sleep, 694; estivation, 363; 

hibernation, 504 
Sleeper Shark — see Lcc- 
margns 
Slime, 509 

Slime eel — see Myxine 
Small-mouth Black Bass — 
see Micropterus 
Smaris, 504, 587; as white- 
bait, 474 

Smell, 382. 594; olfactory 
organs, 386, 525, 627 
Smelt — see Osmerus 
Smith Sound, 425 
Smithsonian Institution, 
466, 519 

Smoking fish, 468 
Smolt, 629. 630 
Snapper — see Lufjanus 
Snout — see Head, 500 
Snow Hill I.. 538 
Societies, fishery and pisci- 
cultural, 462 f., 565, 567, 
568 

Society Is., 457 
Soke (fish poison), 489 
Sokotra I., 437 
Solea, 654, 667; oesophagus, 
365; coloration, 393, 394, 
654; eggs and larvte, 461, 
654; fisheries, 471; food 
of. 493; culture, 559, 
562, 570; spawning, 577; 
spinal cord, 59C; re- 
production, 609; ver- 


tebra?, 611; fossil forms, 
657 

.Soleiiue, 657 
Solenhofen, 536 
Soleriostorna, 415 
Solenostomidce. 369, 578 
.Solomon Is.. 4.56, 489 
.'<olor I.. 456 
.■^olway Firth. 444 
Somactidia, 417 
.Somaliland, 423 
Somit<‘s. 591, 607 
."^omkele, 532 

Sornniosus — see Lfrmnrgus 
.Song of fishes, 594, 595 
Sonora. 432 
Sound, 501, 694, 595 
.South Africa, 516, 571 
.South America, 405. 508, 
516; fishing methc>ds. 
372. 490, 491 ; fauna, 377, 
432-435, 491, 540, 580, 
595; fisheries, 479; mu- 
seums. 519; palaeontol- 
ogy. 533. 537, 538, 539, 
540, 542; fishes intro- 
duced, 550, 557. 558; 
pisciculture, 570 
South Carolina, fauna, 430; 
fisheries. 479; palaeontol- 
ogy, 538, 540: piscicul- 
ture, 563 

South Dakota, fauna. 430: 
paleontology, 535, 537, 
540 

South Ferriby. 537 
South Georgia Is.. 240 
South Hadley Falls, 562, 
563 

South I., N. Z., 457 
South Park, Colorado, 538 
South Seas, 464. 460, 508; 
fishing methods, 489, 490, 
491 ; islands — see Oce- 
anica, 453 f. 

South Trinidad I., 420 
South water, 535 
Spain, 493.528; fauna, 451, 
452; fisheries, 471, 473, 
474, 487; museums, 519; 
paleontology, 536, 540, 
54 1 ; pisciculture. 568 
Spanish Mackerel — see 
Scomberomorus 
Sparide, 418. 503, 660 
Sparoidea, 593 
Sparus. 603. 609, 650; ova 
and larv'e. 529, 572 
Spawning, 577 
Species, origin of, 416; 

variation, 610 
“ Speedwell.” 477 
Spermatogenesis, 595 
Spermatophores, 595 
Spermatozoa, 361, 391, 
410, 503. 504. 605, 696, 
696, 607, 608; effect of 
radium on, 410; perme- 
ability of egg membrane, 
528 

Sphenethmoid bone, 593 
Sphenoid region, 593 
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Sphenotic bone, 592 
Spheroides, 402, 403, 574, 
594 

Sphyrcena, 395, 574, 645 
Sphyraenidse, 589, 645 
Sphyriid® (parasites), 543 
Sphyma, 413, 498; vivipar- 
ity, 581 
Spice Is., 455 

Spiders, spider-web lure, 
488; spider-web nets, 489; 
killing fishes, 559 
Spinachia^ 644 
Spinacidae, 514, 619, 620 
Spinal column, 610 — see 
also Vertebral Column 
Spinal Cord, 407, 522, 
596; spinal meninges, 
391; spinal nerves, 525, 
526, 591 

SpinaT, abdominal pores, 
362; anatomy, 368; head, 
500; lateral line, 511; lu- 
minosity, 513; nerves, 
524; prenatal knob, 580; 
sensory organs, 586; sex- 
ratio, 586 ; thymus 
glands, 605 ; reproduc- 
tive and excretory or- 
gans, 608 

Spines, 402, 511, 586; fin, 
458: poisonous, 573; 
stridulation, 594 
Spinney Hills, 534 
Spiny Sharks — see Spina- 
cids 

Spiracles, 684, 605 
Spiral valve, 366, 367, 390, 
391, 603 

Spiroch8etes(parasite3),469, 

549 

Spitzbergen, fauna, 452; 
palaeontology, 532, 535, 
538 

Splanchnic arteries, 390 
Splanchnocoele, 585, 610 
Spleen, 383, 388, 403, 547, 
696, 597; parasites, 548, 
549 

Spoonbill — see Polyodon 
** Spoonbill sturgeon,” 474 
Sporozoa (parasites), 548, 
549 

Spotted Sting Ray — see 
Aetobatus 

Sprat — see Clupea sprattus 
Spree R., 516 
Spurge (fish poison), 489 
Squalidte, 368, 620 
Squalius, 378, 385 
Sqiuilonchocotyle (parasite) , 

545 

Squaloraia, 401, 511, 586, 
621 

Squaloraiidae, 621 
Sgualua, circulatory system, 
390; reproduction, 409, 
580, 581; nervous sys- 
tem, 515, 522; physiology, 
553; teratology, 602 
Squam Lake, 428 
Squamipinnes, 647 


Squatina, 368, 552 
Squeteague — see Cynoscion 
Squirrel-fish — see Holoceu” 
trum 

“Staggers,” 549 
Staining, 553; intra-vitam, 
601 

Stampian fossil fishes, 540 
Stannius, corpuscles of, 597 
Staoueli, 536 
Stapes, 380 

Star-gazer — see Uranos^ 
copus 

Starnberg, 462 
Starvation, effects of, 551 
Stassfurt, 535 
Static sense, 601, 502; func- 
tion of brain, 387; func- 
tion of membranous laby- 
rinth, 501, 502 
Stations, fisheries, 462, 469, 
470; piscicultural, 555, 
565, 566, 567, 568, 569, 
570 

Steamers, U. S. F. C., 476 
— see also Voyages, 343 
Steapsin, 403 
Stealogenys, 407 
Steering mechanism, 512 
Stegophilus, 546, 637 
Stegostoma, 528, 593 
Steinbiedersdorf, 535 
Steinheim, 541 
StenotomuSt 593, 650 
Stephania (poisonous 

plant), 489 

Stephanoberycidae, 643 
Stereolepisy 498, 649 
Sterility, 506, 507 
Sterlet — see Acipenser 
Sternberg, 540 
Sternbergersee, 440 
Sternoptixinae, 369 
Sternoptychidae, 514, 572, 
633 

Siernoptyz, 418, 513 
Sternum, 550, 551 
Stettiner Haff, 446 
Stichceus, 659 

Sticklebacks, 644 — see also 
Gasterosteidae 
Sligmatophora, 587 
Sting Rays — see Trygo- 
nidae, 620 

Stingarees — see Trygonidae 
Stizostedion^ 529, 548, 575, 
593, 648; embryology, 

414, 415; food of, 493; 
culture, 559, 562; sexual 
dimorphism, 587 
Stockholm, 462, 519, 463 
Stockhornsee, 452 
Stocking — see Pisciculture 
Stomach, 366, 366, 391, 
403; contents, 491—493; 
gastroliths, 494; abnor- 
mal, 603 
Stomias, 572 
Stomiatidse, 633 
Stomodaeum, 397 
Stone Age. 444 
Stormontfield-on-Tay, 565 


Straining mechanism, 613 
Stratigraphy, 530 
Stratum corneum, 509 
Stratum of Malphigi, 509 
Stridulation, 594 
Striped Bass — see Roccus 
Stromateidse, 646 
Stuhlweissenburg, 466 
Sturgeon — see Acipenser 
Sturine, 595 

Stygicola, blindness, 382; 

reproduction, 582, 609 
Stylephoridse, 661 
StylephoruSt 661 
Stylophorus — see Styleph- 
orus 

Stylophthalmoides, 572; adult 
forms — see Scopelus 
Styria, fauna, 440; fish- 
eries, 480; palaeontology, 
540, 541 

Sub-Antarctic fishes, 405 
Sub-mental filaments, 407 
Sub-notochordal rod, 611 
Subcla\dan arteries, 390 
Subcommissural organs, 523 
Subject Index, Morpho- 
logical Section, 361 f . ; 
Systematic Section, 615 f. 
Submucosa, 365 
Subpial layer, 596 
Succus entericus, 403 
Sucking disk — see Adhe- 
sive Disk, 362,510 
Sucking fishes — see Eche- 
neis and Remora 
Sudan, 423, 528 
Sudis, 583 

Suez Canal, 405, 423 
Suffocation, 584 
Sugar solutions, 553 
Suir R., 442 
Sulu, 490 

Sumatra, 516; fauna, 456; 
fisheries, 488; fishing 
methods, 490; palaeon- 
tology, 538 
Sumba I., 456 
Sumbawa I., 456 
Sunapee Lake, 428, 507, 

557 


a Is., 456 

gh — seeEupomotxs ana 
pom^l Ocean Sun-fish 
see Orthagoriscus 
ranal gland, 366 
rfcBtation, 506 
rior, Lake, 425, 476 
icarinales, 521 
iclaviculae, 586 
icleithralia, 550 
ipericardial body 
Post-Branchial body 


Sura R., 451 
Surf Fishes 
tocidae 
Surf Smelt — 


- see Embio- 
see 


Sumnal — see Supraren^^ 
Surveys, plankton, 571, 
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Suspensorium, 592 
Susquehanna R., fauna. 
429, 430; fisheries, 474, 
479; salmon introduced, 
557 

Sutton Coldfield Park. 442 
Suvarof I., 457 
Swale R., 465 

Swallower — see Chiasmo- 
don 

Swammerdam Coll., 518 
Swan Is., 431 
Swanage, 535 
Swansea Bay, 444 
Swat, 436 
Swatow, 436 

Sweden, 515; fauna, 405, 
462, 498; fisheries, 462, 
467, 470, 471, 472, 473, 
487; fishing methods, 
488, 490; museums, 519; 
palaeontology, 531, 538, 
540, 542; pisciculture, 

556, 557, 558, 559, 562, 
668; vernacular names, 
600 

Swim-bladder — see Air- 
bladder 

Swimming, 512; respira- 
tion as factor. 581 
Switzerland, 464, 485, 493, 
516, 543, 548; fauna, 405, 
452; fisheries, 467, 473, 
474, 487, 488; museums, 
519; palaeontology, 535, 
536; pisciculture, 557, 
558, 564, 668, 669 
Swordfish — see Xiphias 
Sydney, 454 
S3rmbio8is, 394 f. 
Symbolism, 521 
Symbranchidae. 637 
Symbranchii, 415,588, 637 
SymbranchuB, 379, 415, 
603 

Symmetry, 494 
Sympathetic ganglia, 597, 
598 

Synagris, 650 
SyTUincia, 573, 658 
Synaphobranchidse, 589, 
641 

Syngnathidse, 644, 645; 

anatomy, 369; in aqua- 
ria, 375; embryology, 415 
Syngnathus, 395, 402, 493, 
528. 552, 575, 603 ; »soph- 
agus, 365; anatomy, 
369; in aquaria, 375; 
embryology, 415; ha- 
bits, 499; locomotion, 
512; nerves, 525; pectoral 
girdle, 550; metamor- 
phosis of larva?, 571; re- 
production, 578; respira- 
tion, 583, 585; sex, 586, 
587; skeleton, 589; skull, 
594; urinogenital append- 
ages, 606; visceral skele- 
ton, 612 

SynodontidflB, 642 
iSynodontis, 458, 509, 637 


Synodus, 572, 642 
Sj'r Daria R., 438 
Syria, fauna, 439, 580; 

fisheries, 480; palseontol- 
ogy, 537 

Systema Natura?, 600 
Szerem, 542 

Taboo. 521 

Tactile Organs, 38S, 699 
Tadpole-fish — see Rani- 
ceps 

Tadpole stage. 415 
Tseniosomi, 369, 572, 660, 
661 

Tceniura, 552 

Tagging, 516 — see also 
Migrations 
Tagus R.. 449 
Tahiti, 457 
Tahoe, Lake, 426 
Tail, 459 

Talbralgar Beds. 536 
“ Talisman.” 396 
Talmud, fishes in, 605 
Tamaulipas, 432 
Tampa. 478 
Tananarive, 556 
Tanega I., 438 
Tang — see Teuthis 
Tanganyika, Lake, 423 
Tapetum lucidum, 419 
Tapeworms, 545, 546 
Taranaki coast, 457 
Tarbert Laboratory, 482 
Tarndcz, 539 
Tarpon — see Megalops 
Tarpum — see Megaiops 
Tasmania, fauna, 397, 454; 
fisheries. 488; palaeontol- 
ogy, 535; fishes intro- 
duced, 557, 558 
Taste, 599; organs of, 388; 

buds. 498: nerve of, 525 
Tatihou 1.. 445. 470, 562 
Taubate, 538 
” Taumelkrankheit,” 547 
Taunus, 567 
Tay R.. 443 
Taxidermy, 392 
Taxonomy, 398, 399, 699, 
600; based on teeth, 398; 
based on scales, 399; 
based on osteology, 590; 
based on cranial char- 
acters, 593 

Technique and Methods, 
600, 601 

Tectum opticum, 387, 524 
Teeth — see Dentition 
Tegelen-sur-Meuse, 542 
Tehauntepec I., 432 
Tela subcutanea, 510 
Telencephalon, 385, 386, 

526, 593 

Teleneurones, 523 
Teleosporidia (parasites) , 
548 

Teleostei, 626 f.; intestine, 
366; anatomy, 369; in 
aquaria. 373 f.; auditor^' 
organs, 380; blood, 383 f. ; 


brain. 385, 386, 387 ; cir- 
culation, 389, 390, 391, 
392; dentition, 397, 398, 
399: scales. 401, 402; 
embr>'olog>', 410, 411, 

412, 41.3. 414: eye, 418. 

419, 525, 614; fins, 458, 

461, 462; food, 492, 493; 

gustatopv' organs. 498; 
size, 498; habits, 499; 
heart, 502; sex. 50.3, 
504, 587: hybrids, 505, 
507; integument. 507- 
511: lateral line, 511; 
liver. 512; locomotion, 
512; luminous organs, 
514: migrations, 515, 
516; myology, 519, 520; 
nerves. 522, 523, 524, 
526, 527; olfactory or- 
gans, 527; ova and larvce, 
529. 671, 672; pancreas, 
543; pectoral girdle, 550; 
regeneration, 575; repro- 
duction, 577, 578, 580, 
582, 595, 596, 609, 610; 
respiration, 584. 585; 

ribs, 585; skeleton, 588, 
689, 690; skull, 592, 693, 
694; spinal cord, 596; 
spleen, 597; suprarenals, 
597, 598; teratology, 603, 
604; th>Tnus glands, 605; 
thyroid gland, 606 ; urino- 
genital system, 606, 607; 
vertebral column, 611, 
612; visceral skeleton, 
612 

Teleostomi, 621 f. : abdomi- 
nal pores, 36 1 , 362 ; denti- 
tion, 398; scales, 399; fins, 
458. 460, 461; nerv’ous 
system, 527; respiratory 
organs. 584; ribs, 5Ho; 
skeleton, 588, 589, 690; 
skull. 591, 693, 594; 

spinal cord, 596; suprare- 
nals, 598: urino-genital 
system, 609; vertebral 
column, 611, 612 
Teletskoi, Lake, 438 
Temiscaming, 425 
Temperature Effects, 
601, 602; on color, 393; 
on digestion, 403; on 
occurrence and move- 
ments. 406, 504, 552; on 
reproduction, 409, 410, 
555, 595; on eye, 419; on 
fins, 458; on heart action, 
502; on respiration, 583; 
on vertebrae, 611 
Temperature of Fishes, 
395. 602 
Tenby, 444 
Tench — see Tinea 
Tendons, 520 
Tennant Coll., 517 
Tennessee, 430, 479 
Tennessee R., 425 
Tensor muscle, 614 
Tentacles, 599 
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Tentaculum, 401 
T ephrosia (poisonous plant) , 
490 

Teratolog-y, 504, 528, 596. 
602. 603, 607; exhibit. 
517 

Terminal buds, 586 
Terminal ganglion, 596 
Ternate I., 455 
“ Terra d’Otranto,” 542 
Terrain houiller de Com- 
mentry, 534 
Terrell Collection. 519 
Terrestrial progression, 
512, 513 

Tertiary fossil fishes, 405, 
538 

Tessellated Darter — see 

Boleosoma 

Testes, 390, 504, 607, 608, 
609; ovotestes, 503 
Tet R., 445 
“ T^te du chien,” 604 
Telracotylus (parasite), 545, 
546 

Tetragonopterus, 377, 634 
Tetragonuridae, 645, 646 
Tetragonurus, 370, 645, 646 
Tetramitus (parasite), 550 
Tetraodon — see Tetrodon 
Tetrapturxis, 652 
Tetrarhynchus (parasite) , 
546 

Tetrodon, 403, 527, 662; in 
aquaria, 379; inflation, 
500 ; poisonous proper- 
ties. 574 


Tetrodontid®, 

363, 

402, 

662 


Tetronarce, 407 
Teuthis, 458, 

550, 

592, 

650 

Texas, fauna. 

406, 

430; 


fisheries, 479; museums, 
519; palaeontology, 433, 
537; pisciculture, 569 
Text-books, natural his- 
tory and zoology, 494, 
495; palaeontology, 529 f.; 
physiology, 551 
Teyler, Mus6e, 518 
Thalamencephalon, 386 
Thalassorhinus, 618 
Thaleichthys, 465. 466. 633 
Thallassophryne, poison ap- 
paratus, 573; taxonomy, 
660 

Thallassothia, 660 
Thames R., 464, 576; fauna, 
442; fisheries, 481; pisci- 
culture, 565 
Thaumaturua, 628 
Thelodus, 401. 663 
Theology, 508, 606 
Therapon, 375, 392; tax- 
onomy, 649 
Thetford, 442 
Tbian-Shan Mts., 436 
Thingvellir, 567 
Thorns (as hooka), 489 
Thread cells, 510 
Threadworms, 546 


Thresher Shark — see A/o- 
pias 

Thricomycterus, 588 
Throat, 584 
Thrombocytes, 384 
Thunder killing fishes, 516 
Thunersee, 487 
Thunnus — see Thynnus 
Thuringia, 534, 535 
Thursday I., 454 
Thyeslis, 663 
Thymallinae, 633 
ThymaUus,SZ3', angling for, 
371; in aquaria, 379; 
embiy'ology, 415; size, 
498; habits, 499; culture, 
558,662.568.569,570 
Thymus Glands, 383, 605 
Thynnus, 384, 390, 404, 
602, 662; anatomy, 369; 
angling, 371; eye, 418; 
fisheries, 474; migrations, 
516; skeleton, 588, 590 
Thyroid Gland, 388, 547, 
606, 606; carcinoma, 547 
Tiber R., 448 
Tiberias. Lake, 439 
Tibet. 436 
Ticino R., 557 
“Tickling” Sharks, 490 
Tien-Tsin, 436 
Tierarztliche Hochschule, 
547 

Tierra del Fuego, 433 
Tiflis, 450, 519 
Tiger Shark — see Galeo- 
cerdo, also Stegostoma 
Tignish, 425 
Tigris R.. 439, 605 
Tilapia, 374 

Tilefish — see Lopholatilus 
Timbo (fish poison), 489 
Timor I., 456 

Tinea, 365. 384, 509, 587, 
603, 636; anatomy, 369; 
in aquaria, 378; brain, 
385; color, 393; habits, 
499; hybrid of, 506; 
medical use, 514; para- 
sites, 545; culture, 559, 
564; skeleton, 589; spinal 
cord, 596; suprarenals, 
598; variation, 610 
Tinetto, 535 
Tippecanoe Lake, 427 
Tirhoot, 436 
THanichthys, 665 
Titicaca Lake, 435 
“ Toad-stones,” 398 
Toadfish — see Opsanus 
Tobias Fish, 605 
Tobolsk, 517 
Todarus, 369 
Tolz, 537 
Togoland, 538 
Tokio, 469, 517, 542 
Tolna, 480 
Tomeurtis, 377 
Tonga Is., 457 
Tongking, 436 
Tongue, 365 
Tongue-bone, 613 


Top-minnows, 404, 559 — 
see also (pyprinodontid®, 
and Pceciliid® 

Torbole, 567 

Torches used in fishing, 489 
Torpedinidae, 620 
Torpedo, 620; oesophagus, 
365; anatomy, 368; in 
aquaria, 373; membran- 
ous labyrinth, 380; blood, 
383, 384; brain, 387, 604; 
electricity. 388, 406, 407, 
408; circulation, 389, 
391 ; effect of curare, 407; 
medical use, 408, 514; 
embryology, 413, 414; 
lateral line, 511; nerves, 
522, 523, 524, 526; re- 
production, 582, 588; 

respiration, 583 
Torre d’Orlando, 538 
Torre di Zuino, 567 
Torres Straits, 453, 521 
Tortugas Is., 427 
Torus longitudinalis, 387 
Totems, 521 
Touch, 525. 599 
Toulon, 566 
Toulouse, 445, 483, 566 
Toumen-Oula R., 438 
Toxins, 384 

Toxotes, 375; water-throw- 
ing, 500; distribution, 648 
Toxotid®, 648 
Trachenberg, 567 
Trachichthyid®, 590 
Trachinid®, 593, 594, 659 
Trachinus, 393, 499, 609, 
669; embryology, 410, 
414; ova and larva, 572; 
poison apparatus, 573 
Trachosteus, 665 
Trachurus, 395 
Trachycorystes, 378 
Trachynotus, 652 
Trachypterid®, 590, 660, 

661 

Trachypterus, 510, 660. 

661; anatomy. 369; lu- 
minosity, 514; ova and 
larvffi, 571, 572: taxon- 
omy, 661 

Track-wings, petrified, 513 
Tradescantianum, Mus., 


LO 

is-Caucasia, 450, 541 
isbaikalia, 535 
isportation, 463, 4by, 
.4, 555. 556 
isvaal, 423 
)S, 463, 490 ^ 

imeno, Lake, 448, 567 

availleur,” 396 

•el, 421 — see also 

)yages, 343 f . 
emunde, 447 
ding, 463, 482 
izond, 439 
lataspid®, 663 
ataapis, 663 ^ . 

latoda (parasites), 
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Tremntomus. 580 
Tremiti Is., 541 
Trent, 480 
Trent R., 442 
Tres Marias Is., 432 
Treves, 447 
Tri^icanthidse, 661 
Triacanthus, 661 
Triassic fossil fishes, 534- 
535; exhibit. 519 
Trichiuridffi, 590, 593, 662 
Trichiurus, 652 
Trichodontidffi, 650 
Trichogaster, 651 
Trichomycterinie, 637 
Trieste, 468; Gulf of, 440 
Trifail. 540 

Trigemino-facialis complex. 

523, 526 

Triggerfishes — see Ba- 
listid® 

Trigger mechanism. 458 
Trigla, 669; anatomy, 369; 
brain, 385; fins, 461; loco- 
motion, 512; migrations, 
516: nerv’es, 525; pectoral 
girdle, 550 : ova and larvae, 
572 : spawning, 577 ; skull , 
593; spinal cord, 596; 
barbels, 599; teratologv, 
604 

TrigUdae, 461. 496, 610, 
668, 659 
Trinidad. 431 
Triodon, 590 
Tripoli, 423 
Tripolis, 439 
Trisotropus, 649 
Tristan da Cunha I., 420 
Tristornum (parasite), 545 
Trocad^ro, salmon in, 630 
Troglichlhys, 643 
Trogloglanis, 382, 383, 406 
Troizkosavskil Lake, 438 
Trondhjems-fjord, 449, 470, 
568 

Trophonemata, 581 
Tropical fishes, in aquaria, 
373 f.; migrations. 515 
Trout, 365, 381, 628, 629, 
631, 632; angling. 371, 
631; circulation, 391; 
color, 394; embryology, 
409, 411, 412, 413. 549, 
604, 605; fins, 461; food. 
493, 564; growth and 
age, 497. 498, 629; occi- 
pital region, 500; hear- 
ing, 501; hybrids, 507; 
liver, 512; muscles, 520; 
nerves, 522, 526; diseases 
and parasites, 546, 548. 
549, 550, 559; pelvic 

girdle, 551; culture, 557, 
558, 663, 564, 565. 566, 
567, 568. 569, 570; sperm, 
595; spinal cord, 596; 
suprarenals, 598; tailless 
trout, 603; teratology, 
603, 604; vertebral col- 
umn, 612; reproduction, 
631, 632 


Truncus arteriosus, 503 
Trunkfishes — see Ostra- 
ciontida?, 662 
Trunk muscles, 521 
Trutta — see Trout, 628 f. 
Trygon, 492, 552; wounds 
by, 574; viviparity. 581, 
582; taxonomy and no- 
menclature, 620 
Trygonidfie, 620 
Trygonorhina, 581 
T rypanoplasma (parasite) , 
549 

Tr\'panosomes (parasites), 
k7. 549 

Tr>'panosomiasis. 549 
Tr>’psin. 403 
Tuba (fish poison). 490 
Tubercles. 459, 510 
Tuberculosis. 548 
Tubuai Is., 457 
Tilffer. 540 
Tuggurt, 421 

Tull’s methods of castra- 
tion, 555 
Tultcha, 450 
Tumors. 547 
Tuna — see Thynnus 
Tunica muscularis. 365 
Tunis, fauna, 423: fisheries, 
475; paleontology, 536, 
538, 540 

Tunny — see Thynnus 
Turbellaria (parasites), 545 
Turbot — sec Rhombus 
Turga shales. 535 
Turkestan, fauna, 436, 438; 

paleontology, 539 
Turkey, fauna, 439, 453; 
markets, 468; fisheries, 
488; pisciculture, 569 
Turonian series, 537 
Tuscany. 448 

Twait Shad — see Clupea 
finta 

Tweed R., 442. 443 
Twin Lakes, 426, 493 
Tylosurus, 383, 576 
Tyne R.. 442, 464 
Typklohagrus, 382 
Typhlogobius, 382, 509 
Typhoid transmission. 403 
Typhus epidemics, 548 
Typlichthys, 643 
Tyrol, fauna, 440; fisheries, 
480; palfiBontology, 534, 
540; pisciculture, 565 

Uaru, 374 
Ubangi R.. 422 
Uel6 R., 422 
Uganda. 421 

Ulcerative septicsemia, 548 
Ulcers. 547 

Ulricsdahl Palace Mus., 519 
Ultra-violet light, 601 
Umbilical cord, 413, 588 
Umbra, 642; in aquaria, 
375; embryology, 415; 
habits, 499; breeding 
habits, 576; respiration, 
583; hibernation, 602; 


confused with Fundulus, 
642 

Undina, 460 

Unionidae (parasites), 544 
United States, 372. 373. 
493, 510, 576; fauna. 424. 
426 f.; fisheries, 462, 466, 
467, 468. 471. 472, 473, 
476—479; markets. 468; 
museums. 510; palaeon- 
tology', 531 f.; piscicul- 
ture, 556, 557, .5.58, 559, 
561, 562, 563. 564, 569 f. 
Unter-Kirchberg, 541 
Upsala, 519 
Ural R., 4.38, 486. 563 
Uranoscopidae, 659 
Vranoscopus, 364, 369, 391, 
499, 572; taxonomy, 659 
Urea. 389, 502 
Urethra, penetration by 
Candiru, 546 
Urine, 388 

Urinogenital System, 

361, 391, 503, 504, 606- 
610; abnormalities, 603 
Urolophus, 582 
Urostyle, 460 
Uruguay, 379, 435 
Urumiah, Lake. 438 
Usk R.. 444 
Ust-Balei, 535 
Utah, fauna, 430; fisheries, 
479; palaeontology, 538; 
pisciculture. 557, 570 
Utah, Lake, 430 
Uterus, 580-582 
Uiriculus, 380 

Vaal R., 423 
Vagal lobes, 388 
Val d’Arno, 542 
Valdostani, Lake. 567 
VaI-Saint-(jrermaine, 566 
Val Sordina, 539 
Val Trompia, 535 
Vale of Wardour, 535 
Valea Caselor, 540 
Valencia Harbor, 443 
Valencia I., 443 
Valencia, Lake, 435 
Valle Brembano, 535 
Van, Lake, 439 
Vancouver I., 424, 491 
Vandellia, 546, 637 
Varano, Lake, 447, 506 
Varenna, 535 
Variation, 491, €10 
Vascular System — see Cir- 
culatory System 
Vassy, 536 
Velars, 548 
Veliferidae, 590 
Velp, 568 
Vena cava, 391 
Vendace — see Coregonus 
Venem, Lake, 452 
Venezuela, 435, 479, 515 
Venice, 467, 518; Gulf of. 
448 

Venous system. 389 f. 

Vent — see Anus, 366, 603 
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V entral arches, 458, 585, 
591, 611 

Ventricle, 503 
Vera Cruz, 432 

V erbascum (poisonous 

plant), 489 

Verdun, 536 

Vermont, fauna, 430; fish- 
eries, 479; pisciculture, 
563, 569 

Vernacular names, 600 — 
see also under the various 
countries 
Verona, 518, 567 
Vertain, 539 

Vertebral Column, 368, 
380, 457. 459, 465, 502, 

591. 585, 601, 610-612; 
age determined by, 496, 
497; abnormal, 604 

Vertebral theory, 590, 591 
Vesicula limpida, 510 
Vesiculse seminales, 609 
Vesicular tissue, 588 
Vesprem, 534 
Vesuvius, Mt., 516 
Vettern, Lake, 452 
Vexillifer, 643; adult form 
— see Fierasfer 
Victoria, fauna, 454; fish- 
eries, 488; palaeontology, 
531, 542; pisciculture, 

570 

Victoria Nyanza, Lake, 421 
Victoria R., 422 
Vienna, fisheries congresses, 
463 ; museums and ex- 
hibits. 466, 517, 547; 
markets, 468; palaeon- 
tology, 541; pisciculture, 
665 

Vierwaldstattersee, 453 
Ville-sur-Saulx, 536 
Villedieu, 537 
Villers, 536 
Virgin Is., 431 
Virginia, fauna, 430; mar- 
kets, 468; fisheries, 479; 
palaeontology, 533, 534, 
635, 537, 538, 540; pisci- 
culture, 540 

Viscera, 498. 603, 604. 608 
Visceral Skeleton, 612, 
613; visceral arches, 365, 
390, 520, 584, 586, 591, 

592, 602, 605, 612. 613; 
visceral muscles. 520,521; 
visceral clefts, 613 

Vision, 394, 419, 613, 614; 
in deepHsea fishes, 396; 
eye, 418 f. 

Vistula R., 440 
Visual purple, 419 
Vitality, 502, 584, 601 
Vitelline body, 529 
Vitelline membrane, 528 
Vitellus, 412 
Viti Levu, 456 
Vitreous humor, 420 
“ Vivier,’'470 
Viviparity, 409, 506, 580- 
6 82, 595 


Vivisection, 601 
Vizo, 540 
Vladivostock, 439 
Voice — see Sound 
Voirons, 538 
“ Volcano fish,” 637 
Volga R., 493, 515; fauna, 
450; fisheries, 486; palae- 
ontology, 533; piscicul- 
ture, 563, 568 
Volpersdorf, 533 
Volterra, 542 
Volusia, 426 
Voracity. 574, 575 
Vorarlberg, 440 
Voyages, 343-347 — see 
also under names of 
countries, and names of 
steamers 

Vrasski’s method of im- 
pregnation, 555, 568, 

595 

Vulcanism, 515, 516, 602 
Vyatka Govt., 451 

Wadi-Natrhn, 542 
Waigiu I., 455 
Wales, 548; fauna, 444; 
fisheries, 482; palaeon- 
tology', 532, 533, 535; 
pisciculture, 565 
“Walking” with rays of 
pectoral, 512 

Walking Fish — see Peri- 
ophihalmus 
W’all charts, 508 
Wallace’s line, 405, 453 
Wallensee, 453, 487 
W’alnut Lake, 428 
Walton-Naze, 539 
Wanstead, 542 
Waquoit Wier, 428 
Warberg-am-Elm, 535 
Wash R., 481 

Washington, fauna, 430; 

fisheries, 473, 479 
Washington, D. C., 463, 
468; museums, 519; shad 
culture, 563 
Wasselnheim, 535 
Wassy, 537 

Water-throwing habit, 500 
Waterspouts, 575 
W’aziristan, 436 
Weakfish — see Cynoscion 
Wealden fish-fauna, 537 
Weather, influence on mi- 
grations, 515 

“ Weather-fish ” — see Co~ 
hitis, 381 

Weberian apparatus, 380, 
381, 543 

Webi Shebeli (R.), 423 
Weever fish — see Tra- 
chinxui 

Wehmingen, 535 
Weight — see Growth 
Weinheim, 540 
Weissig, 534 
Weitsee, 447 
Weldon, 563 
Wellington, 457 


“ Wells ” for transporta- 
tion, 463 

Weis — see Silurus glanis. 
636 


Wemmelian stage, 539 
Wernleiten, 539 
Weser R., fauna, 446; fish- 
eries, 483, 554; piscicul- 
ture, 567 

Wesleyan Univ. Mus., 519 
West Africa, 579 
West Indies, 508, 574; 

fauna, 430; markets, 
468; fisheries, 479; fish- 
ing methods. 491; palse* 
ontology, 538 
West Virginia, 430 
Westphalia, 405 
Wetterau, 446 
Wettin, 533 
Weymouth, 535 
W^hale Shark — see Rhine- 
odon 

Whales, 574, 605 
Whanganui R., 457 
Whitby, 442. 535 
White corpuscles, 384 
“ White roach,” 506 
White Sea, 420, 450 
“ White spot ” disease, 547 
Whitebait, 474 
Whitefish — see Coregonus 
Whiting — see Gcidus mer- 
langus 

Wickford, R. I., 469 
Wieliczka, 541 
Wight, Isle of, fauna, 441; 
palfeontology, 537, 539, 
540 

Wildungen, 532 
Wilhelmshohe, 541 
Williamson’s hatching 


trough, 554 
Wind-eggs,” 528 
ind-fish — see Semohlus 
inkelsmuhle, 507 
innipeg, 424 
innipiseogee. Lake, 

inter killing. 516 
isconsin, 493, 516, 544, 
fauna, 430; fisheries. 479, 
palffiontology, 531; s^- 
mon introduced, 557, 

pisciculture, 570 

itch — see Pleuronectes 

cynoglossus 

Lttingau, 565 
olffian duct. 606, 807 

olf-fish, 660 
oodhull Lake, 557 
jodlark I., 456 
3 ods Hole, fauna, 428, 

biological 

,69 ; majking expen 
meats. 516; cod culture. 

>61 ; breeding seasons, 57b 
>odwardian Mus., ^ 
>rld’s Columbian Expo- 
lition, 466 

>rld’s Exposition. 466 
)rld’8 Fisheries Con 

frees, 463 
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Worms, parasitic, 544, 545, 
546, 547 

Wrangelsburg, 516 
Wrasses — see X^bridic 
Wrassky — see Vrasski 
Wiirttemberg, 528 
Wurzburg, 535 
“ Wundemetze,” 390 
Wurzenegg, 540 
Wj'andotte Cave, 427 
W yomirig, fauna, 430; palae- 
ontology, 530, 535, 538 

Xanthochroism, 394 
Xanthosis leuciscorum, 548 
Xenoberyces, 590 
X€7jocara, 378 
Xenomystus, 379, 513 
Xiphias, 366, 663; an- 

atomy, 369; embrj'ology, 
415; eye, 418; skin, 509; 
cranial nerves, 525; ova 
and larvae, 572; attack of, 
574; gills, 585; fisheries, 
653 

Xiphiidae, 652, 653 
Xiphophorus, in aquaria, 
377: color, 392; hybrid 
of, 506; viviparity, 582 
XipJwramphus, 377 


Yaku I., 438 

Yale Univ., Triassic Coll., 
519 

Yang-tze-Kiang R., 436, 
564 

Yare R., 442 
Yarmouth. 481 
Yawning, 584 
Ybbs R.. 439 
“ Year-class.” 496 
” Yellow' fins,” 629 
Yellow Perch — see Perea 
Yellow^stone Park, 430 
Yenisei R.. 438 
Yeniseisk, 480 
Yokohama. 437 
Yolk-sac. 383. 389. 410, 
412. 413, 528, 629, 588; 
yolk-sac disease, 549; 
yolk-sac placenta, 581 — 
see also Embryology 
Ypresian stage, 539 
Ystad, 452 
Yucatan, 432, 580 
Yukon, 425 

Zagreb, 517 
Zambesi R., 423 
Zanzibar I., 423 
ZeidsB, 590 


Zell. 536 
Zeomorr>hi, 625 
Zeorhombi, anatomy, 369; 
habits. 499; ova and 
larvse, 572; taxonomy, 
653 

Zeugopterus, 657; burrowing 
habit, 500; eggs and 
larvEB, 654 

Zeus, 402, 609, 663; ova and 
larvae, 571, 572 
Zoarces, scales, 402; breed- 
ing experiments, 505; 
reproduction, 582, 609; 
double monstrosities, 
605; pronephros, 609 
ZoarcidcB, 582; taxonomy 
and distribution, 660 
Zoogeography, 404 
Zoological Record, new 
genera and species in, 600 
Zurich, 467 
Zurich, Lake, 548 
Zugersee, 453, 487 
Zuni R., 425 
Zuyder Zee, 449, 470 
Zygeena — see Sphyma 
Zygonectes, in aquaria, 377; 

viviparity, 582 
Zymogen, 403 


k 

1 


^ A 



/ 




I 

{ 


